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© RE: - Mass Grading Recommendations
‘Sunimer Hawk Subdivision
- Carson City, Nevada |

I __'Dr;‘.a'r. "»‘is Em{inie

Black Eagle Consalting, Inc. advances the following peotechnical recommendations 1o support the desigr
and construction of niass grading for the proposed Summer Hawk subdivision, : g

. PROJECT DESCRIPTION

The site consists of an irregular hilly parcel of approximaiely 554 aeres Jocated in Carson Uity Nevada. SRR

The proposed subdivision is entirel vy contained in Section 19, Township 15 North, Range 20 East, and - 0

- Section 24, Township 15 Norih, Range 19 East M. DM, The parcel les in 1wo valleys hordered on the =~
north by “C* Hill, to the south and west by unnamed ridges, and to the east by the Rhodes and Betts Street”

- area of :'Ef__&x_réan City. The area to the east of the subdivision is broken into numerous rectangular parcels,

including ‘private residences, storage yards, and g plam nursery. The site is reached by a network of
unimproved roads which extend from the west end of Rhodes Street, : ' S

Structure/Development Information

The proposed development will consist of a 179-lo1 residential subdivision, along with-associated paved.
streets ard underground utilities. Cuts of up to 35 feet will be involved in grading the site. MNearty all o -
- houses will be split-level with walk-in basements to accommodate the site topographv. Ten- to fifieen-

- foot-high' retaining walls are shown on the plans in a number of areas for the uphill (cut) edges of
roadways and for cuts at the back of house Jots, . -

: o L

Services will be provided by coune

_ ction to munscipal utilities at the cast edge of the project. Roads and
utihties will be dedicated 1o Carson : -

City upon completion of the project,

| Grading ..{fﬂncep.is': L :

Grading concepts were evaluated from an undated, prefiminary site grading
Proposed prading in resudential areas will consist of fills to about 10 feet 1}
Ceet Fills of up 1o 20 feet will be required where the roads cross the ravin

plan by Capital Engincering. 0
uck and curs lods high g3y
e through the site. Cut slopes Sl
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30 io 4{] feet hlgh at 2H:1V [H{:rnzmmai ‘#E:rtm&!) are proposed in backﬁ ards betv. een huuses and cut
slepas m‘" up to 50 feet are proposed at the uphill edges of the project.

Heuses w:]! be bus]t Wherf: existing slope 1s shallow, at less than about 15 percent gradient. The
development acneralh will follow an existing drainage extending uphill from Carson City. The -:framage
will be maintained unmodified in the eastern half of the- pm}ect with roads and houses on one or both
sides of the ravine. The adjacent upland areas above the ravine are generally 10 percent slope or less: cuts
of up to 15 feet will be common, but the uphil]l cuts near the upper edges of the development will be as
high as:30 to 35 feet. In the western half of the project, the surface drainage will be div erted or bumd
and houses will be de»cloped across the relatively-level valley bottom.

SITE CONDITIONS

The site follows the northern of two ravines which drain easterly from the hills 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 portions are incised into adjacent deposits with 2H:1V side slopes for 20 to 30 feet above the
stream, before the slope shallows out into the gently-sloped vplands. The topography of the upland areas
varies it slope from about 10 percent to in excess of 30 percent. 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:1V) 40- to S0-foot-high scarp developed by a northern branch of the
Genoa fault. The preliminary plan shows no houses or other structures proposed closer than 100 feet to
the lncatmn of the fauit scarp.

The progect site s cmssed b} numerous dm roads, and several old mines or pmspects are shmxm on
topographi¢ maps. The largest mine or prospect is a pit and associated adit located near the ravine
through the center of the project, and 750 feet from the east edge of the project. The preliminary site' map
shows. two house Jots being built over the pit location, where there will be a dﬂpth of cut for the proposed
lots of 27 feet below Eround surface. An impromptu shooting range is present in the valley at the east end
of the pmject

The entlre sxte ‘Wwas bumed in the summer of 2005.  Site '-,egratatmn is hmlted ta cheat crrass and other
grasses

MASS GRADING RECOMMENDATIONS

Black Eagle Consulting, Inc. has performed preliminary -exploration for the project site using & track
excavator. - In general we encountered volcanic and metavolcanic bedrock, in various conditions . from

Black Eagle Consalting, Tnc. : Foprp AT T rdion Filling etar 460213 hie
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*fresh to hmhi» v.eathere{i and overEam b\, 110 5 feet of granular soil. Thmker Zones of Granufar sml were : ' : | =
.fﬂund near the ravines and elsewhers, locally. . L

" Our test plts have a mammum'depth of about 15 feet; in a number of locations, this depth is considerably. -

- less than the planned depth of mass grading cuts. In three Jocations, in the area of deep uphill cuts, the .~

- excavator encountered refusal on competent and widely-fractured volcanic bedrock at 6 to 8 feet depth.. .
Therefore, our mass grading recommendations are based on extrapolation of available shallow exploration - ©

data ‘to. greater ‘depth.  For preliminary planning purposes, in any of these areas where exploration is

shallower than the proposed cuts, hard ripping with heavy equipment, or blasting, will likely be required e
to excavate {0 greater depth. We recommend additional phases of geotechnical exploration will'be - -
.warranted' ' - :

All sm} compactmn reqmrements presented in th1s report are ralatne 0 ASTM D 153?

Site Preparatmn L

Al vegetation should be stripped and grubbed from structural areas and removed from the site. A .
. stripping depth of (.2 to 0.5 feet is anticipated. Thin surface clays are present under the site, which
. “should be removed as part of stripping of vegetation, or as part of keving of fills into native ground. AH
- surfaces to receive structural fill or structural loading should be densified to, at least, 90 percent relative .

compaction.

The mizne- adit or pit in the eastern half of the site should be researched and fully irivestigatéd to determine
- safety for mass grading operations. If there is a tunnel or descending adit, a structural concrete slabor
- phag should ‘be constructed at the bedrock surface to seal the tunnel and prevent movement of ov eri} g o

structurvas

Durm‘g wet weather, soils may be well above optimum moisture and impossible to compact. In 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 procedure is ineffective

" or where construction schedules prohibit delays, the wet soils can probably be removed down to bedrock o

and replaced ‘with dry structural fill. Where this is not practical, mechanical stabilization will be |
necessary. Mechanical stabilization may be achieved by over-excavation and/or placement of either an
initial 12~ to 18-inch-thick lift of 12-inch-minus, 3-inch-plus, well-graded, angular rock fill, ‘or coarse

~gravel/cobble soils from eastern alluvial fan sources. The more angular and well graded the rock is, the

- more eftective it will be.  This fill should be densified with large equipment, such as a selfipropelled =

. sheeps-foot or. a large loader, until no further deflection is noted. Additional lifts of rock may be =
" necessary to achieve adequate stability. The use of a geotextile will prevent mud from pumping up . =

between the rocks, thereby increasing rock-to-rock comtact and decrﬁasmg the required thmkness E:rf o

stabmzmg ﬁll The geotextile should meet or exceed the ﬂ}liowmg minimum properties.

. 'Blatk'E&gl'_e”c"“.“’“lﬁﬂgs Inc. ’ e . . : : "H‘m,iec'&'hi-iw:?!'.ls-'z'emu'-.’ufaﬁtéFilir:ig.tma.uﬂ}iI'E.dc.u... R
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E Page 4
[ TABLE 1- MINIMUM AVERAGE ROLL STREN GTH PROPERTIES FOR GEOTEXTILE | SRR
| Trapezoid Strength (ASTM D 4533) -_ _ 301bs.
Puncture Strength (ASTM D 4833) _ | 120 1bs.
| Grab Tensile/Elongation (ASTM D 4632 3 O 245@50%

" As an alternate to rock fill, a geotextile/gravel system may be used for stabilization. Aggregate base,

Class C or D drain rock, or pit run gravels should be placed above the geotextile. Regardless of which

- alternate is selected, a test section is recommended to determine the required thickness of stabilization.

A mnmderabie purtmn nf the site will involve cuts in excess of 15 feeL the maximum: depth Df" :

exploration. Due to an frregular bedrock typical of mountainous areas, it is fikely that a portmn of these .

areas will ‘encounter hard bedrock at or below 15 feet depth which will require ripping with heavy
~equipment (such as a2 CAT D10 or larger) or may require blasting. While our logs often indicate that .~

~ materials irt the bottom of the test pit could likely be ripped, much harder materials may be present just :

_below our depth of exploration. In three uphill areas, along proposed Eagle View Drive and Dove Tail

~ . Court, refusal was encountered on bedrock at € to 8 feet depth where cuts of 20 to 35 feet are proposed. S

- - Areas of hard bedrock should be noted during mass grading, as they will pose additional difficulties for

o mstaﬂatmn of utility trenches. Use of 2 hoe-ram, “head-ache ball,” rock saw, or line blasting will likely - :

‘be necessary for utility trenching. Placement of deeper utilities in the fill side (or shallower cut side) of

the:street, as often as possible, will decrease trenching costs. Additional exploration, including air-track

- . drilling andfor seismic surveys, may be warranted to assess rippability since the-difference between S
~ blasting and ripping of deep excavations will greatly affect the costs of this development. —Blasting o
. patterns may need to tightened in order to generate fill with a usable range of particle sizes. L

- Site soils, including excavated bedrock, will result in primarily granular material that will be suitable for R
~- 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 placed in the bottom of deep non-structural:
~:fills. ‘In deep fills, oversized rocks must be scattered in such a manner as to prec}ude dev elopment (}f
_ wnds ba‘meen the particles {nesting). - :

N '_Importt:& structural ﬁH if required, shuufd meet the sp»a{:lf cations of Tablc 2. These recommendauons i
~are-intended as guidelines to specify a readily available, prequalified material. Adjustments to the o
recommended limits can be provided to allow the use of ﬂther granular, nen-&p&nsne material. Ay o

- such adjustments must be made and approved by the geological engineer, in writing, prior to importing L e
. ﬁll to the gite. : 5 ST

 Hpeeel RN - pssiCricking Fillieg Leties ORIF 13 o+
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TABLE 2 GUIDELINE SPECIFICATI(}h FDR IMPORTEB STRL CTURAL FELL
Sieve Size . Percent by Weight Passing
8§ lnch _ 100
34 Inch : 30 - 100
- No. 40 10~ 70
R No.200 530 | N
“Percent Phssing No. 200 Sieve | Maximam Liquid Limit Mazimam Plastic Index
| s-in 50 T T 20
11-20 30 : 15
- 3G 35 1o

Al ﬁIE piaced on thSldES steeper than SH:1V should be kew ed into emstmg matenais n equlpment w 1de -

benches. Mammum vertical separation between benches should be 8 feet.

. W%enewr pessﬂ)le striicture foundations should not be placed parua!h on hedmck and’ partlalh oil

stroctural fill. Where structure foundations will be placed partially on bedrock and partially on strugtural -

-fill due to cut and fill operations, differential settlement of the structural fill may be on the order of 1
percent of the maximum fill height, which would result in differential settlement of structure foundations. .

Such differential settlement should be minimized. Measures to minimize such differential settiement may
include providing a gradual transition from the bedrock to structural fill and/or over- excavatmg a porhon
of the bedmck and hackﬁ]lmg with structural fill.

- All soil s:irﬂcturai ﬁil and utility trench backfill in all structural areas should be densified to a minimum 90 .
~percent relative campaction Non-structural fill should be densified to, at least, 85 percent rélative
- compaction to minimize consolidation and erosion. This is particularly important for yard areas since soil -
* consolidation can cause water to pond in the drainage swales. Loose yard fill also allows water to .
: mﬁltrate the backfill rather than flowing to the swale. ' R

‘When the native gr&nu}ar soils have greater than 30 percent retameri on the 3*4-1{10}1 sieve, standard ST
density testing is not valid. A proof rolling program of at least five single passes of a minimum 10-ton
~ moller in.mass grading or at least five complete passes with hand compactors in footing trenches is

recommended. Acceptance of this rock fill is based upon observation of maximum particle size (12-inch

- maximum), fift thickness (12-inch maximum), moisture content, and applied compactive effort. If a CAT _: oo
825 or larger sheeps-foot roller is used for compaction, both maximum particle size and maximum lift

thickness can be increased to 18 inches. The use of larger rock sizes will hinder the ﬁne-gradmg and

- utility trench excavation so that the cost-balance of using larger rocks should be given consideration. In. S
 all cases; the finished surface should be smooth, firm, and show no signs of deflection: Gradmg should S

- not be perfonnrsd with or on frozen soils.

Black Eagle Consulting, Inc. : N RETE S e85 g g s 6005 5 -
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: Sﬁbﬁ-idéixéé-ahd Shrinkage

Subsidence of granular soils and bedrock exposed in.cit should be negligible from construction traffic. . -

" Granular soils excavated and recﬂmpacted in structural fills should experience quantity shrinkage of 10to .~ .~
- 20 pemen‘t including removal of oversize particles. In other words. one cubic yard of excavated granuiar_ SHER
- soil will generate about 0.80 and 0.90 cubic vards of structural fill at 90 percent relative compaction. The =~ =

- a&:cavatmi hard bedmck will generaﬂ:, result in quantm swell up to 30 percent However the pﬁrcentage .

' thist reas.{m qu&ntrt‘i, shrmk.fsweil is impossible 1o predwt and rmght best be assumed b i:re a. ba}a:nce

Foundation and Structure Design

‘Soils ‘and bedrock - are suitable for construction of the proposed houses on shallow spread footings. @
Retaining walls will have to be designed on a case-by-case basis, but we would expect that conventional .~
- concrete cantilever walls, so!dtenpale-mth lagging walls, or soil nail walls would be appmpnate gwen g

that most of the proposed walls are in areas of cut, : : S

Rnckar} wails no higher than 8 feet could be used to retain cut.'se:r'ils or 6-feet- h’igh. wall to suppm—t L

“compacted fill slopes; no improvements should be built on top of rockery wall backﬁlE Tiered rockery:
“walls can be built with an average slope of about 1.25H:1V. e

Sln'ﬁe:_Stﬂi_}i’lity' and Emsiﬁn _C-on'tro.l'

" Stability of cut and filled surfaces involves two separate aspects. The first concerns true slope 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 angle. The =~ =
- “explaration and testing program conducted during this investigation confirms 2H:1V cut or fill soil slopes .

will be stable.” Bedrock cuts can be as steep as 1H:1V; however, the bedrock surface, degree and

“orientation of fracturing, and weathering is often highly variable in depth, resulting in areas which willnot .-
be stable at steeper than 1.5H:1V. If bedrock cuts are steeper than 1.5H:1V, there is a risk that conditions
will be determined to be unstable locally, and slopes will have to be laid back andfor shored after. mutlal SR
excayv atmn SmE mantle slopes above the bedrock surface should be laid back at AH V. =

K The 'seconcf aSp&'C-t Df staballt_}-‘ im'o}%s erosion potential and is ﬁepend-ent on nur'nemus factors involving =

. grain size distribution, cohesion, moisture content, slope angle, and the velocity of the water or wind on . -

the ground surface. Slopes. between 2H:1V and SH:1V can be stabilized by hydroseeding. Temporary. :
irrigation may be necessary for slopes steeper than 3H:1V and turf reinforcement mats may be required o~

improve performance on 2H:1V slopes. Slopes steeper than 2H:1V to about 1.5H:1V require mechanical " -
stabilization. Protection could be provided by a variety of methods such as rip-rap or geo-cell systems;
~however, vegetative stabilization with turf reinforcement mats and temporary irrigation would likely-be = -
~ the most cost effective and atiractive. The Nevada Department of Transportation (NDOT) has recently = -

] Biack'Eagi’e Consulting, Inc, _ S R AT e e gndding Sillag btar UKD e
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Ms. Michelle Godde
- Syncon Homes
. SSeptember 13, 20'[!6
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atiupted fnr freema} prcr_}ects a rip-rap :,iope with - topsoil dropped . into tha rock voids, whmh has e
revegetated well and is attractive on slopes to 1.5H:1V. Bedrock slopes are potentially resistant to erosion :
- at steeper than 1.5H:1V; however, as noted above, localized pockets in rock slope areas will have a deeper
- "soil mantle, hlghl}f-fractured or hlghlm -weathered rock may require stabilization from an emsmn—mntml":.

U BSpﬁCE : : - : :

Sl@pes greaier than ahnut 2H: 11’ u.ould likelv require carefu] approval or cens:da;&tion by thva appmpraaie. SRk
“planning departments, Steepened slopes greater than 1.3H:1V also likely present a life-safety risk. A~

- wire safety fence and brow ditch would likely be required at the top of such sh}pes Rock falis {mihnv'_

o bouldei‘s} wnuld also presam a risk to downhill structures and people. - :

MI slopes hagher th:«m 5 feet (wf:rtwai) or with p:}tentla! for drainage from above, WE” reqmre a !:rrow dltch : |

to 1r1tﬁrcept mnoff and direct it away from the slope face.

g Dust pﬂtcmaal at: thls site will be moderate during dry pf:rmés Tempnran {durmg constructmn) aud'

permanent {after construction) erosion control will be required for all disturbed areas. The contractor -

- shall prevent dust from being generated during construction in compliance with all applicable city, .-~
county, state, and federal reguiatir:rns. The contractor shall submit an acceptable dust control plan to

- Carson- City prior to starting site preparation or earthwork. Project specifications should include an- RHERE

indemnification by the contractor of the owner and engineer for any dust generation duting the =

' cnnstr’uation periud; The owner will be responsible for mitigation of dust after accepting the prﬂj-ect.i_ i

In r:rrder to minimize grosion and dmr. nstream impacts to sedlmentatmn from this 51te best management S
: practmes with respect to storm water discharge should be implemented at this site.

- STANDARD LIMITATIONS CLAUSE
- This report has been prepared in accordance with generally accepted deotechniéﬁl practices. The analyses B

. and recommendations submitted are based on limited field explorations appropriate for preliminary - S
“design. - This report does not reflect soils variations that may become evident during final design or the;

construction period, at which time re-evaluation of the recommendations may be necessary. = We

- - recommend our firm be retained to perform construction observation in all phases of the project related to :
. geotechnical factors to ensure compliance with our recommendations. The owner shall be responsrble for -

distributing this geotechmtal investigation to all designers and contractors whose mork is related m ;'f
geatechmca} facmrs . -

Gmundwater'has not hef:n encountered in our explorations to date. Fluctuations in the water table may

occut’ due to rainfall, temperature, seasonal runoff or ad_]a{:f:rit irrigation practices. Construction piannmg

- 'shouid ?ora baseci on assumptions of possible variations in the water table.

. Black Eagle Consulting, Inc,

L H AR TN oG g Filling Leter TENS R dkos
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Sincerely,

- Black E.'a"'g't'e f‘onsu']ﬁng.'mf.' o ' - L _: o l .

Dal -Huniﬁr;-PEs;D.; PE.

M. Michelie Goddes

Syneon Homes:

Page X

" This report has been produced to provide information allowing the architect or engineer to design the . -

project.. The owner is responsible for distributing this report to all designers and contractors whose work

© s affected by gectechnical aspects. In the event there are changes in the design, location, or ownership of

the project front the time this report 15 issued. recommendations should be reviewed and possibly
modified by the geotechuical engineer.. I the seotechnical engineer is not granted the opportunity to
make. this recommended review. he eor she can assume no responsibility for misinterpretation’ of. -

m%’sap;ﬂic_aiimmf his or her recommendations or their validity in the event changes have been made in the

- original design concepl without his or her prior review, The geotechnical engineer makes no other

warranties. either expressed or implied. as to the professional advice provided under the terms of this™

ggreement and inciuded in this report.

Please feel free to contact us should vou have any questions regarding this report.

. R 2T

Hunt - . | 'ﬁéﬁhaﬁ W Pease, Ph.D. P.E, -
Vice President e L Project Enginieer .~

PR i

Copiesto: - ~Addressec (5 copies)

Reference:

American Society for Testing and Materials (ASTM), 2003, Soil asid Rock: Dimension Stone,

- Geosynthetics, Volume 4.08.

< Black Eﬁglei‘-ﬂmuiiing‘ Ine. - o : : _ e Yo st B i
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Conceptual Drainage Stiudsr
. For
Summemawk Common Area Subdw:sum

| in'_f_r&ﬁ&tﬁOH:

. The Summerhawk Common Area Subdivision is a 201 lot residential

- development located in southwest Carson City, Nevada. The projectisbeing .~
- developed by Syncon Homes and this study supparts the Tentative Map for the

: -prupased project. . _

o ;The davelc}pment is Iocated near the current western termmus of Rhodes Street S
- and the western terminus of Betts Street which are both accessed off of South
. Curry Street. The project is located in the foothills with the terrain sloping from
' west to sast. The project site is currently undeveloped with significant slopes
~covered in field grasses that have grown subsequent to fires that have burned [T
. - the site. The soils generally are rocky in nature with soil overburden that suppnrts .
K the grass grc-wth : -

. ] :'_'Tbe pmJect acnreage mnsmts of 548 acres with devaiopment of the 281 iots
" ogourring within 87 acres or 12% of the site. The remainder of the site wwil be
o dec%ucated to Carson City for Open Space, pathways, and parks. -

o From a dramaga stanﬁpaint the site consists of two main dramage—ways that
~flow from the high elevations to the west of the site and flow east through the stte

- {o two discharge points, one located near the western terminus of Betts. Street '
- and the other near the westem terminus of Rhodes Street :

S -"'included herein is an aefial photo with the proposed project SUPeFimEJOS’Bd aiﬂng R
s -_*wnth the sﬁe topography. This map provides a good overview of the site. - L

o Ex:sﬂng and Pmposed Hydmlogy

The exlsting site hydrology consists of ’rwa main dramage basing that dfscharge i
-at the eastern boundary of the site. See the enciosed map of the existing basms RPRPEPTRIN

and the relationship to the project site. These basins are the source of two

- ‘Federal Emergency Management (FEMA) non-detailed floodplains to the east of

o :the site. EEMA hydrology for the two drainage basins was completedusing TR-

20 modeling in the late 1970's and early 1980’s. The southerly basin (Bettsywas =
- identified as sub-basin 9 and the northerly basin {Rhodes) was identified as sub- N Y
- basin 10. The actual calculation points for the hydrology for the two basins were o

©o o at South Curry Street The following is the data and results for the twu basms as -
L modeieci by FEMA S N
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I j_.'__?suh;basm' ON  ASQMi) L) P100Gm - Q100

T8 B0 083 062 460 . 352
10 B0 088 060 . 480 503

- in January of 2001 WRC Nevada camp%eted rav;sed hydrcelo»gy for Carscm City fn' SRR
- connection with a Conditional Letter of Map Revision for the Carson City L
. Freeway Phases 1A and |B. The Summerhawk sub-basins were included in the
revised hydrology presented in the WRC report. They were included due to the
' f_mpact of these flows which ultimate cross the freeway alignment downstream . 00
o near ':'1t ‘Street. In the WRC study the two basins are included in one larger basin ey
" which provides calculations at Highway 395. The larger sub-basin in the WRC
. report was identified as sub-basin 4 and the following are the resdults from that
. study

Sub—basnn' CN ﬂSu.Mt} : {hrs}' R ok | (lﬂl ...g Iﬂﬁsl
A 772106 088 385 o8l

o En September of 2004 after the Waterfaii ﬁre Lumos and Assmates pmwded a
- technical memorandum outlining 5-year flows for these two basins within an
~-analysis that anticipated construction of drainage/sedimentation facilities at the

" outfall of these basins as well as basins collected by the drainage channel R
~ constructed along the base of *C" Hill. The Betts Street basin was identified as4-
. B and the Rhodes basin was identified as 4-D within that study. The study looked =~
~ gt Curve Numbers of 81.5 for burned and 78 for Unburned conditions. The ol
: -:foliowang are the results from the Lumos Memorandum:

- Sub-basin. CN  A{Sq.Mi Q 5{cfs)
..4fB Bumed 815 0,582 &3
. 4D Burned  81.5 = '0.862 77

e Ca‘pita‘l"fEn'gihééréng déﬁé’idped calculations for the pr:nject hydrology and utilized f-_f SR s
.. the above studies for correlation of the existing hydrology. Curve numbers were =
determined utilizing SCS mapping for soil types and native grass cover. The

results confirmed the range of 77 to 81.5 {bumed condition} provided in the -

- previous studies and a curve number of 80 was accepted for the existing T
- condition. The 77 utilized in the WRC analysis was likely a result of the additional .~ -
- area between Rhodes/Beits Streets and 395 contributing more permeable soils
" to the composite curve number within the larger basin area. Areas and lag tlmes :
- were then calculated and correlated with the existing studies and basin
- delineations. Rainfall was developed uiilizing the more recent NOAA data _
- provided from their website based on fatitude and longitude of the sup-basin -
. centroids. The sub-basin designations are 9 for the southerly Betts basinand 10~ Lo
- for the northerly Rhodes basin as related to FEMA's analysis. The following ars
. theresuits of the existing condition discharges from the two Summerhawk sub- _
- basins as calculated wtilizing HEC-1 and the related inputdata: =~ T
~Sub-basin CN  A{Sa.M)d  Lhrs) P5 P10O0 Q5 gwox DERER TR e
9 80 . 058 D60 _'2.2 3 88 274 o
10 . 80 08 070 22 38 93 380
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The réé.uit's:.for.ihe existing conditions discharges for the two basins are slightly - :

. higher than the Lumos results and lower than the FEMA resuits. The difference
- from the FEMA results can largely be explained by the difference inrainfalifor - . 7 o0
- the 100 year of 460 inches for the FEMA mode! and 3.9 inches from the cun‘ent Lol
© NOAA data. It should be noted that FEMA utilized 4.6 inches throughout the
- whole Carson City study and NOAA results recognize the variations based on -
. relationship to the Sierras and elevations. NOAA tables and the HEC-1 anaEyses
-are prowded in the Appendix of this report. . .

N -:_:.The propﬂseti Summerhawk develnpmerﬁ w:IE utilize undargmund storm dramage -
- systems that will then convey runoff to the main existing drainage-ways and -
. ultimately to the outlet points at the eastern boundary of the subdivision. S
‘Enclosed is a sub-basin map of the developed condition. The existing sub-basins
" g and 10 were further segregated to recognize the routing that will occur withthe -
-grading and drainage improvements for the site as outlined on the Tentative
- Map. A developed condition curve number of 87 was developed based on iot
7 sizes and soil types. Lag times were developed for each sub-basin and routing -
- coefficients were also developed to provide routing through the site. The HEC-1

results for the developed condition are provided in Table 1 and the comparison

" between the existing discharges and developed condition discharges for Rhodes o
.- and Betts Streets are provided in Table 2. These results do notinclude the =~ -~ -
' mpact of detention but show that the routing that occurs through the site and the ST

small percentage of developed area relative to the basin sizes results in on!y a

o si&ght increase in peak discharges in the developed candltlon o

i the EXIStJI"Ig oaﬂdatlcm the discharges for the Rhodes Street and Betts Street

- basins discharges overland to the east running across mostly private property :
- and within the existing Rhodes right of way. The non-detailed FEMA ﬂnoﬁplam o
- shows a conceptual impact of a 100-year runcff from the subject basins. The

-~ runoff ultimately flows to the State Railroad Museum at US 385 and thrnugh the

- hnear park channei adjacent to Governor’s Field. .

ks - proposed Dramage Facilities

- _The propcsad Summemawk development S undergrc}und dramaga systems wni
- discharge to the existing channels within the two subject basins. The existing.
- channels have been left undeveloped with the exception of road crossings,

- development of de-siltation/detention facilities along the drainages, and de-

siltation/detention basins at the outlet points of the two drainages. Preliminary = - S "
sizing of the de-siltation/detention basins have been provided and more detailed = = -

- ‘modeling of the facilities will ocour with final design of the project. Itis also -
- anticipated that check-dams may be incorporated into the existing dramage _
~ channel for velocity and sedimentation control. The roadway crossingsare =~
" required to be sized for the 25-year event but may require 100-year sizing due o
- the significant fills at the crossings. At the outiet of the two drainages, de- Sl
o ssita’tmmﬁetentmn facilities will provide a method to collect the runoff and cc}nvey R
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flows via storm drain mains east to Curry Strest and north to the Railroad

Museum drainage way. This facility is part of a regional plan for drainage

~ collection in the area and will significantly enhance runeff collection in this areaof
-~ Carson City. It is also anficipated that large flows {100-year event) will flow '

overland along the Rhodes Street Right-of Way and ultimately to the US 385

L _ drainage way. Reference the Tentative Map for preliminary facility design. .
' -.."Cancfusmn RO ' - |

. The propnsed Summerhawk devem;}ment has be»en pianned to aocommndaia

- not only on-site drainage collection but recognizes the impact of the off-sie SRR

- drainage. The facilities developed with the project will not only accommodate the - -
“existing project but will enhance the drainage coliection for the area: All drainage

. development will comply with Carson City Municipal Code and the Carson City
- Development Standards and will provide safe mitigation measures to provide a

- safe-and successful development. R
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Tabie 1
Developed Condltaon Summary (thhout Betentmn)

Byr

Esyr

Sub-Basin

Eyr

- 25yr

[Sub-Basin

-'1nayr."

. QA.

G5

157

100G

15

34..

BT |

B )

56

118

100

7

16

28

TG

166

[coms

20

48

. |BETTS ST,

108

15

43

76

1A

44

103

183

101,

13

26

43

. gl

-1

25

COMZ

J8

163

100

20

39

— 333

10E

12

28

45

10

5

11

19

COom2

92

212

373

10M

3

11

18

{108

14

33

59

105G

2

5

15

35

o lcomd

K

13

_25

42

10P

8

15

23

{COoMmSs

101

220 |

400

103

4

8 .

14

TOH

3

£

RHODES ST.

100

227 -

394

8% .}

2 1
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 Existing/Developed Condition (Without Detention)

. Bétts Sf.

Pre

Post

Eyf'

G5

76

F 25yr

157

165

100yr |

274

282

" Rhodes

St.

Pre

Post

Syr

100

93

29yr

227

217

354

380

100yr







BEITS DRANAGR f°

Nevada

RS0
a0

LU

TeBETTES (RIABAGE

CROZE ZRCTION
EERIRIT

Carann Lity

FUMNER FANE

OFEN SPACE STBREVISIGN

g ﬁu.;u (..:.i:...,,.,...: SiE v 5../

LRATRAL WAT

T ERIAThNG GRACE
o

s SRiARALE




FIO8 DHdVLHD

ook GOZL 008 o0F O

Cwrson
[

: ﬁgpg 4l EYCINEREING
P

0. Box 3750
Cibr. N¥ BPY02

) Hde-5na0

SRR HAFE
OPEN SPACE SUBBIVISION

DRANAGE HASTN
FEXTSTIMG
Caraen Lity MNevade:

SNNON HIES
22N Mk B
Suife

ks, ke wmda

Rk R R




;
H
i

Pe T

SUWNUER HANE

OFEN SPACE SUBDIFISION




~ Appendix




1o444&446+++‘64&§&*+*¢&t+(t0+0‘ﬂnr.i-»-*iw

N E -
v Fnn EYORGGEASE PREERSE - (FEI-10 Y
d JOH - x9RE Co
.. CVERSION 6.3 *
e . . ; ) +
+ . RUWERTE C OCLBOCTUE TIME 1::25- o

e A L LR R

:13PROSRAX REPLECES RLL PREVIONS ¥E

. ¥EE DEFLRITIONS OF 3

. TBE -ZEFINITION 0F -RMIKE- OF BW~CARD WAS
HEW DETIONS: IRMBRESK QCTFLom SUBMERGEI
IES:IRERD TIMZ SERIES DESIRED CRLIVLAT
HIBZTMETIC WRVE: HER _Hf"ﬂ BYFFERENCE

T

CLIME L I T

E-YERR
2E-TEBER
1002 LR,

FLEX 1 138
CIn o BLRX F I8
o PLRX 3 oIf

ol N R R NPT T R
i
o

1
1
.1

(IR

SR TRERAM

o

KR zR2
EP 1.
BX 0L EEY

L - o T ER
[15-SE  S

XF $
25 : - S 0.ET
" KE e

BE ’ 4]
+ EREERAA A

i

24 . . EE
L R

2B E 2k LET

2T Fd
o2 T L LE . EA)
. EE- . wh

30 Lo 14 .
I BE . 2
3Z E :
X R | o8

+ w***;a&m*+++++++

Ball BaSIN 10

Lan

W

e e Bk BASTR X

T NN
: : 316

2

P TR
™
o
=

i de G L

o
o
=
s
i

AR R R Rk R

&
o owe
Erow
T

L ECEEMATTS DIRGERH OF STRENN HITWORY,

W RH0TING Porennt DIFERITON OR

R, Y B i+

HHECTCR Cdensd BETURN JF
4 RS -

o o oo

DIVERTED o@

Icds oF ﬂ'C—

CHANGED
» SINGLE

IOR IBTERS

ALGIRI T

THRE-: f

b
)
3

ol
L
2

2.7

FONE FLOR

FMFED

DHIRTING

EXEDAE RS

Rr" ST

HEUT

=)
bt
i
o

GEE il

T DEMEGE

L L T R e

Ahkke ke

BRING CERTZR

-

- 5.5, PpMY DORPE OF. CHEINEERS

¥ HYDEQLIGIC ENGINE

" £09 SECCHD GTREET

+ SENIS, CRLIFCRMIL-Z5ELE - -
* J9IE: THE-LL0G

+ . -

P S

t

o b b B

b

HEEXN

kel

¥ECI [ORS 931, ¥BO1SS, HECLDR, AHD HECIEM.

T DRTED TE SEP BL I T3r FURIRANT
CELCULETION. 0BG 2 .
1 L3S BATEGREEH AHT AMPT
e
B - TS T 53
H
BS U o.ER - 1.1 0 1.E1. 7,18
LR T 1.8 2.3 .07
ay 1. 4E 1.22 2.%5 3.9%
EEOE - 158 . 516
a1, 1iEE - oE.1d 0 Elod
3 5047 1.9:2 2.2 3.9E
£ [k 1,89 1 .A0 .01
B HOT RS B TS 3 1
341,43 3.84 0. .87 Y

FL

Fage !

D s

?Iﬁuizﬁ ~RTIMF- BXD -RTIOR~ HER: CHENGED FROM THUSE USED WITE THE 1573-3TYLZ IdF$1 ~TR"“TURE

WERS TR
l?..




L+

R %]
oF
i3
GRERATIOR
HYCROGEADH
EYDROERAPE
+

FHGLISY THTTE

e . -
peeey R o ‘CopselTED AT TEIE LOCATION

1++++++&9 EX RN P Y L R R L R

| * - : B +

© - TLAGH KYNROGRADH PACEAGE IBEZ-11 Y

. Coloum e *

. wEBSIGH ¢.1 . *

" . . o *

+ RN DASE O LBOOTEE CTIME 11923:39 ¢

. T U .

“3

£-yERR

SPLAF 1 IS
Pam OIS
PLAR 3 IS

CiE0T COHTROL
IFRHT
TFLCT
Q3CAL

L UYPROGREEE TIME TRTR

I3TING

- CRREON CITY

ftEru X b

,orh-oghd I00-wesz, 2d-hour Zueent
Fre~IEVELIPEMENT

iEerinute conputation inkavwali

1a-3

.~ 2 HRG

I CCHPNTATION INTERVEL

e E - MINUTES:
IOATE 1 % STRATING THTE
ITIME fiifeh]
] sz SAPE JRODIEATEY
HRoETE - R H
WESTIME CEGEE i
ICERT 15 CENTTRY MAagk
CCOMPUTRTICN TNTERVAL - .DE BIURS
495 ROURS

TCOTEL TIME BASE

DRAINAGE ARER .
- PRECIPITATIOG DEFTH
- LEMETE, BLEVRTION
FLI
CTORAGE WOLI
SURTACE REEA . . ”
TEMFERATURE -

" BElARR MIL
5

HIOLTI-FLRS CFITOH
NELEN 3

CURSLTI-RETIO CFTICON

PERK FLOW AND STRGE | IHI-CFOEIRIOD

FLOWS I CHRIC

T OBTRTICH

FFER, PLOI
R
=t -1 5
Z
3
AT - -
ER10 B3 1
i
BRY 0% S S X0
TIHE
> FLoM
IME
3 FLow
CTINE

Y
- OEGREES FREREREELIT .

3KITMBER OF PLANE

FZz7 EE2 SZCORD.
TIME TC FERR IR BIURS

TATICUE APPLIED 1O FLOMS

FRATIO 1
1.6¢

* .5, ARHY CORFS GF ENGINEZRS
* PHTRCLOGIC ENGINZZRIN
+ ERS SECOND ST
Lot . DRVIS, CHLIFORNIA E56lS
* : CrELEY TEE-1104
+
T S S

Nk ket kk kR b h e v e AV W

SUMMARY FOF MULTIELE BLAN-RATIC EOONSMIC SMECTRTIONS
REER TN BURRT MILES




o

. Lo
[N -

++ woRMEL BHE OF H

4

C-i

.......

EXTISTING

Fagé 3 -




B L R T T T T S . R ERE R EE L R R AN R WA AR R R R AR A S

L + . * - . - ¥
* : ! * .5, ARMY CORES OF ENGE *
. I 1Gng * - KYDROLOGIC EHGINEERING ¢
1 * U OVERSION 4.1 * . . = 09 SECONS ST =
| S T . ot ) ' T =  BAYIS, CMLIFORNIN 95616 “
* RV DRTE  LEDSTLG  TIME | 11:253d900 ¢ o + 1L THE-LL04 : "
| » + N "
S e L LR X TR o T .‘,“,‘4.‘..,..-}-ﬁ.*{-‘:*ﬁti*i****k.ﬁi‘*“,i
£

S
Wk
. hd
1 x
x
¥
Wy
:} THIS PROGRREN ABFLECES ALI PREVIGUS VERSIDHE OF BED-1 RNOWN BS HEOD END HECIEW.
"7FIHITIFNS cr VARIRALES ~RYINF- ANG -RTIOR- HAVE CHRENGED FROM
SEINITION —;.Hsgcv-- CH EM-CAED WAS CERHGED RITH REVWISICHS DRTEDR
! : ) ) RTINS ; “hRBQ_AE GUTFLOM SUIHZRGENCE , SIHGLE ¢, D55 :KIITT STRGT FRECAENCY,
. © . CES:2ERT TIME STAIZS AT T 5, T CRLCOLRTION IMTERYAL  LOSS RRTE:SRELN AND EMET INFILTRATICH
o HINEHATIC WRWE: MIW FINITE DIFFERENCE ALGORITHZ
e e o CEES-1OINBUT _ . T - T
Il Ling SR S IS SN DN i DS S TR
z
3
3 =y
£
4
& FLAN 1 IS 5-YERR
a PLAY 7 IS I5-YEAR
S1n PLAN 3 OIS 10E-TENR
13 s R
] o . .. 1 o 3
K . . : P B
) : ) : . ) o eareidan
1A ke Ea ETE-BAEIN ER
1% SRR 1
18 BA [, 5EY e . L
1w °E S 517 3.2 DAY DLEE Q08E . 1.16 1.1 - E.1B
TE T LE T BE : o
1w o sl CLED
CEER [ 2 .
21 CeE o 5.2 a.52 T 1.01 1,14 1.56 5.2l 3,67
F KR S
PR CPE . . 5,80 a.76 1.2 1.37 1,48 1.58 2,003 3,81
- PR :
24 B 9z syE-aNSIF 9E
- 2% KE 2
FI3 B8 5.1 .
27 [ LT n, %% .53 1.59 N, 62 1.1E 1LE3 F.1%
o 28 Ls 37
2% o
5. HP o : :
11 % .57 n_st O TR -t 1.13 1.5 20590 3.3%
3 KF
33 EH Q.40 0.3 1,27 3LEY 1.47 1.9 2.7 3.8
. i
3 : HE CEETTS COMSINE AR, 9 AT BETT
3B HC z
s wieemEmesesiebe
3% N
1 : . :
) - BCHIMATIC oF STRERM HETWORE
mEE
LINE . % BRCOTIMG : few-nt DIVERSION OF PIME SLOW
. S me Lol BUHBECTOR l¢=mw) RETURR OF DIVERTED OR EUHSED FLOW
.“J : : 4 e '
24 9k
JBE T UBETIE uieea....
Lesy BUWOER RLED CIRLPUTED AT TEIS T4 . S - :
R T . B e T S SR S TR




ARG IND

"_u33[' ¥ BRCGF.A?H PECRSGE EET-1%
oW ReE
WERSITOH L

.5, REMY CSORPE OF EWGINEERS
He JF\“‘J.-S.:I" ERGTREERIRG TENTEE

RUN CATE © QBCCTHE. TIME  13:I8:40

-
*
w«
»
-
%

-
s
+
+
+
+

B T L LT T e L T 1Y D R e TR L R T T L L R S R

LC =1 t ien 1'!t".l."l.‘é ~

~1A-RLEE
FIEH
FLEA 2
. . FLEM 3

12 I2 RTERT CORTRIL WRRIRBLES
- FRIAT ""'N"Eu.u
Q »LC" CCHTRD

.

-

N COMETIRTICN INTERVRL
DRTT

TIME

‘TL"EE‘E-F OF EYDROSEMPYE JRDINEIZE
ERDING DATE

ERGI®S TIME

SEHTURY MAERE

SRUERTINN IHTIRVAL 9% RODES
TOTAL TIMZ 2RSZ - 24.92 RIUER

B URITS

FRICIFITRTT
LENETYH
FLO% CTRIC FEIT PER BIOO
BIRE-FEET

a‘:pl’:

DEZFEEE ““J‘:?EZ‘\“:"TE,II

IE
% WIT4BEF. OF PLARS

SHCMTE VCQ"D SIRTICHS
3

DOPERRTION | TETRTION BRER PLAY . - RETIZL
n

RN EYDRISHAPE AT

+ 34 -1 H Tl

H ﬁﬁﬁw-l ET

i
I
o
—

CHREETHEDR AT
+ L EF.‘".".‘E .EE i . TLOR

a2

3
5
4

TR HORPEL ..uD v:)[“._cr- ewe




1-w~.-.=--."-*-a.._'.a..-.-.\.;-wﬁg-.au-‘.f+e*ﬁ&{** . L. O SN F I AL SF SEreR
+ . % : . B :
s FLOOD WITHOGRREH FACERSE (HEC-1; v ) . . FMY CORPS OF EHaIMEERS L e
. * 1meE L. . IR SI4 FEGINEERING CENTER- - |+
LI C U WERSIOR 4.1 : - : * L
. . . . _ o ) . P
© O RDW DASE . 3ROCTOE  TINZ . YLiESiETov o ) . o e .
Y N L. + - *
I A T T T R L LY P S L
b WOCERERKY  Jooo
b wE W w
X . K 2 13
EEEEEY kA TN
¥ o8 X
A ) )
WOIORREER HERRE

TEIs DRIGRAM REPLRZES RLL PREvICOD VERSIONG OF MES-I HMOWM RS RECL (JRN T30, HECIGE, EECLIDE, BND BBILKR,

SEETHITICHS CF YARIEBLES -RTIMP- AND -RTIOR- ERVE CHANGED TROM TEOSE USED WITH THE I9V3-SIYLE INPUY STRUCTURI.
CDEFIMITION OF —RMSKK- OR P2-CARD WAS CHEABGED WITE REWISIOWS DRTED ZE SEF B1. THIS L& TEE FURTRAMTY WERSION

WEW OBTICNS: DANBRINE COTFLOR SUEMERGEHMZE . STHGLE EVERT DRMRSE CRLCOLATION, DESWRITE STAGE FRECGUERCY, ’

T D& PEAD TIME SERIES AT DESIRED CALOULATICH IHTERWAL LSS RATEISRIEN AND RMOT INFILTZRTICH

KINEMATIC WAVE: REW FINITE DI

FRESSNCT ALGEORITHM

BEZ-1 INPTT o Temae e

3
LINE S £ P T U [N R AN A SRR - I
e
: CERSON CTTY
E i REHEW
i
E "
2 10-14-F006
e 5e¥ERR
=3 25+YELR
: D3-TERD
200
]
7 poRE 0 BL.83 COER 9Bl - 1,150 G.E9 . 5.14
18 .
1%
Elo :
71 7E 2.2% 1,51 3.36 Lo 1,13 x5 2.1 3.34
iz Er 3
3 M . ac L. 1.27 .37 1,47 i rm 3,66
Ceiieseett
2§ KE 103 SUB-BASIN 100
& 2t KE i
24 BR o L.G2E .
3 P : 3.1 . om.2 7.53 TER 0B 1215 1.58 218
- 7s 15 . BC
73 T 0,08
3 - XF 2 o
1 . . 0.3% 0. BUES .60 113 1,58 - F.1% 304
32 EP 3
3z £ S 9,43 1.7E 1.ET . n.E 1.6% - i.ee 0 2.1 306
PR
BT Toesl COEEIRE 10T XD 1ED
.35 we . F
N - EEE L EEE R E RS SR LYY
BE BT OOHITE COMZ
R .09 1
v asresrersaineen
35 % 10B SUB-BASIN 10B
39 HE :
a : ER - D.0%% S ) .
G100 BE T T TE S 6 - OF- - o, 58 alas 1015 . 1,58 2.6
a2 Coue ) 3
43 . ng oo,

_ _ = WEC-1 TEETT . C e PASE -2




L

wmipaninin g
@ - i in

Al
51
a2
53
- A4
T
55

67

5

bR

CRE AT2 ROUTE S004% RO

CEE T RTH ROUTE CIM3 7O

EETHIG

b

B R c.4c oL - 1,37
s Wiresaitasaaiens
¥ BT ROUTE 18E TO DoME
e 1E (E5
* AddgRrFhora kbt
15K -SUE-BRSTH 10A
oA
311 .
. 9.1F L AU3F BL.S3 RLES
]
Las
z S
2.7 0.5 G.EE - 163
o soan o auTE 1.3t 1.7
w L Y
CEE 703 SUR-ERATN 10L

¥F - z

“BR Q0022

R TET A

kP 2 -

= G270 BJST T hLEE .00
kP 3

2K Do L ETE 1LET 3.3

D L T T Ry

161 SUB-BASTH 107
1

oL 03T

&z
o -
2

G

.17 a3
50 .
CREC
i P 5.E o, 8% 1.58
¥F 3
EH LAk 3,76 1.37

L s T R

KE M2 COMBINE Coeel, 1B, 16,181,193
B

L A T T T Ty

Wy

EM : 158 3

Y T L T T Y

KEC-1 TXETT

[ > IR - S SRR DN S 2

1ih SIE-BRSTH LIM

2]
3
4
=2
m
B
(=3
b
iy,
-
o
&

L e T Y

SUE-EAEIN 10E

r
[
2
w
b
y
b

¥ G

L8 B

oz G52

e Z

23 a.27 G5 CLHE .04
fond k3

BH o 044 0.V 1,87 1LET
el AR R T R R e R T

3 SUB-BRIIN Td2

]
o
€
-
-3
fa
iy
B
I
b
i
=3
m
o

=
mm
[
I
=
o
o
-
m
»,
-1

LR R TS P A Y

WK . COMI COMETHE CobsziLOE, 1NN, 182
&

L I I T s

: J1iE -#5
KRR AT AR

BE T T T I C B -t

135
1L

1,13

-4

1.8

£

in
£

@
T

=
10
0

o
AL
X

1.32

X

3

"

ns

[

[

K

1

[
e

w

"

P

I”
b

w

wn

k3

.85

3.04

3,58

L1E

L
=
PN

rat
-
o




i

-
o
[X]

at
o R A Iy

B b

Lo L 1t G A

b g e

Frozon e

=
e & e
g

'
N
o

168
148

o}

i o

P
L L8
f

L WL EY R RTIR R TINY )
£4 mp o <3 th G e G R

R el e

F e S
Tyl T m o
RV A RN

e h

[EVR
-
iy

ETTE

157

U COHY COMEINE

ECIR I S T :

PE .7
LE L 87

g [

EX z -
b ) : SmLE
=P S3 )

P e T Y

rs LR S SO ,

CRE 18 &UB-BASIN ICF
N 1

BR O G.051

ﬂ
&
e
"

o

o
tE
s

E o nan

AW R e R b R e

¥ ©OLDG SUB-EREIN Mdc

=
w
o

B LG

- an
I 1
- .
5,27
: C.ar
= Puk e EEEE R bR EE

4 easrdaaddaisadad

EXe ROUTE DO et
W33 LS

R )

. 1TF BUa-ERSIN 108

N
z
. 927
. . .
FE ’ g.ad

LR R T TRy

LR BOE-BASTH Top

G01Y
: - E?
o, 03
FH. . nLET
HE . 3
- BH . . 9.4
4 ddadAR R e L
I .. S NN

o &
L A T L

LES

w wER R Rk d et

G

i S [

o
e
e
I

=

LA AR LR R LR

LOR sUB-BRETR 1OE

By 0P ADB-BASIA LOK

IOF RHD I

in

CRTS RGUYE T8 REODES
LL0E

BRETHID

1
(]
[
€
b

e
o
]
bl
Y
w2
P

,7E LLET 1.37
3N 4 woAR L. &8
.51 L.8E 103
3.78 1,37 1.37

2 1.2y L3

HEC-1 IWPUT

K‘(‘ CL’.‘H:’: . COHTINE CEH!_.".'JK.ILE-}E_JE'P.- e ]

-
I
-
n
n

1.55
1,47 .3z
L.1%
1.13 1,88
147 .82

P S T JELL [ =
3.3 0,53 £ EB T TR
L5 A 1 1.9 1,13 1.55%
2.5 1,87 1007 LA 1.8z

T B

i
-
wr

=
-
o

[
i

Fa

ry

BT

R

[¥]
o
Zn

1
a
h




A

4

¥
&

e
ok

L)

-d
T

BY .

ET UL oEE . RHDST BM

LG

SEMA L

n.ts
o D
L0
Z: z
K a.ET

3

B R e

i

. BUHEMETIV DIEGENN GE STREAN FITWORY

U ROUTING . © [===3% DIVERSITN R BUHE FLOW

" geme: AETURE OF DIVER

age

- i -]
. iy
RTZ

. L 135

B3 e e v e
o
7L
13
1F°
. . 16
S el e
W
T " : - o 1:
e L ET
. . . 10z

1
N

RTE

ar
L

I

oty
tn
n

L3

wa

i
FA

L4



CBHDST.. .o

veer) BONCEF RLED CHSPUTED AT TEIS LOCRTION

R LI LSRR LA

. .
¢ ELOSD KEDRGCERRFH F R LS
* T 1558 oo
sl UEREION 4.1 -
- tedoras TINE  1TrParsT e
. L N
U SR T S R S

FLEX
LA
T pLaw

L ouTInT CoHTRSL

PEAK FLOW AHD $TRGE - (IND-0T-PERIGR) SIMMARY FOR MULTIPLE PLAN-ART

8y, 2d-howkr Ewerk
EVELIPEMENRT

HINDTES TR
TRRIING DATE
139
TRCEZAFH CRDINRTRS

COMIUTATION INTERVAL

EHRCING TIME
CENTURY MRRE

LIS CASIRE
24,37 HCURS

TRERENHTIT

HUMSEE 7 PLRRS

CHR2LD FEET. PER SELCOD,
TIME To PERE

RRER IF SOUART
TR BIURS

ERTIOS RFPLIZD ©0 ¥

‘5
ITINE | Ootp
s IR
¥DLBLE . F G
 BOTINE - 2033
- IgERT 1@
CUMPUTATION THTERWAL |
- TOTRL TIME BASE
ENGLISH UNITS -
DRRINAGE PREN.
CERECIPITATION DEFIH  INCHES
LENGTR, ELEVATISR & FEZT )
| FLOW CURIC FEET PER SESUHD
STOBASE UCLUME - BSRE-FEET
SURFRCT BRER ATRES
TEMFERATIRE CEGREES
g o HELTT-PLAR DPTIC
. HPLAR -
CHR L MULTI-RRT IO GRTION
. OF RUNOFY -
1
K5 I
QFERATIOH. .. ETATIOR RRER  PLAM

ITROGHEFE BT

EYDROSRAFE AT
+ .

| PUCOMEIRED BT
+ - o me ]

b

wr

ROVTED TR L. e
. L Em . H

ECORIT

R e e R L T R R R R

-

* - KA DROLOETE EXNCINZEATS
* EGE BECOND ETRERT
»
-

B L e R R e Ry

I

TOMPUTRY ICHS




HYDRCERAEA AT

KT

2 AT

-
ALY

HEDRCSRATE A%

& COMATHED BT
+ .

bx]

T 18

BTz

15T

THZE

e
=
o

1IN

1GE

393

s

ek

"3

-

r

Bt

2

&
-
wr

i
o

3]

wm

s

[

i

=

o

(=

-
i

™y

TIM¥E
FLOW
TINE
FLOM
TIME

ELCE
TIRE
FLOW
TIHE
FLOW
TI#E

FLOR
TiHE
e

. EFLo

TIHE
Fics

TIME
233
TIME
FLOW

CTIME

TIME .

TIMZ

P16
TIME

FLOW

TIME

FLOW
TIME

B
:
k]
2
E
L2

b
ins

e

-

g

o
b

na e

-
L

353

R e
F3 bt B 2 B3
oame A e

L3 Y

A2 40 Lk AT o

&2 -

i

b
H
#
2
g

L5

e
s

P
[

B

[
ha
I~
e

1

F

™

AP L e b ip RY

o
r
3R

LR N N
i

-
Py




HYDROBRAZE AT :
- L o L0 A

TROGAEFH AT

N
a

tw
i
£
=

EYDRISRARE AT

+ 16 Ll 1 z.
e |-

E.

12,8

g,

12.68

T COMBINED AT

[
2
&

ROUTED TE - :
+ _ BRERE- - EE

H
g
2

n
-
[
o

=

ar
¥
3

A

EYDROSRARE AT

+ . Co e = S 1%,
: : 1E.0E
: TE,

108

£ =)

FEE

HYDRCERAZH BT

“

I, ST

ko
1
oF
Bai
-
b
-
X

L3
=
&
-
I
Snmnem
b=

E

£ oohINED BT R
+ TOME SLED TL

oy RITED T3 . -
1 B L RTE = 1
- kS

HYDRODERRPA AT
= _ g Ao

ROEALEH BT

+ COULREDST gz

Page T







Precipitation Frequency Data Server

<4/ 7
~ POINT PRECIPITATION

FREQUENCY ESTIMATES
" FROM NOAA ATLAS 14
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fr:nm "Pretipitation-F Tequency Artas of the United States” NOAA Atlas 14, Volume 1, Wersion 4
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View USGS dlmtai {nrthngimm guﬁdr nU, le {DD@ covering this location tmm 'Ierra‘Senfer LSGS Aerial Phutograph

may also be available

from this site. A DOQ 15 2 computer- oenerated image of an aerial photograph inw émh Image d1splacement caused b}r ferrain
reltef and camera tilts hias beep removed. It cnmbmes the wnage characteristcs of a photograph with the gec-metnc quahta-s':
of a map. Wisit the USGS for more information.

-'Watersheda‘Stream Flow Infnrmatinn -

| Find the Waterstied for this location using the U.S. Environmental Protection Agency's site.

"Ciir'na_t_e fDat:a 'Snufceﬁ - _

Precxmfa.!mn ﬁequencx Pasitlis gre based’ o a’am fmm o v e*v of sources, but largely NCDC. The following links prb:vfde :
general Information

abaut-observing sites in the uren, regardless of if their daia was used in this study. For detailed zr'fbmmmn ‘abowt the
stations used in this siudy,

- pleasé refer to our documentation,

Using t'h'é-N'ati'dnal Climatic Dats Center's {NCIXC) station search engine, locate other elimate stations within: -

|+ 30 minutes ] oR..

: [ #1-1 degree | of this location (39 1496611 119.797304), Dlgnal ASCH data oan be

sbtamf:d dneufw fn:rm NODC.

: Ftnd \Iaturaﬂ Reseurue‘: Cnnaerv:atmn Service (NRLSY SNOTEL (SN{)wpacn TEL“metnrj ‘:tatmm by W 1sn:1ng fhe :
. Western Regional Climate Center's state-specific SNOTEL station maps.

: derumetmmlngmal Dresion Studies Center

DOHONOAAN ational Weather Service

- 1328 Rast-West Highway

Sibver Spring, MD ZHE0 .
13013 T 1840

- Questions?: EDSC 'wastmn_ 'lc:aagw .
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- hﬁipi.-".-‘hﬂ.sc.n;»ﬁ.-nﬁaa.g-oxf.v"ég#hin.r'hdé,c'.-'buildout.pérI?'typs‘—*pf&seﬁes'#?pid-&unii:s"=us&étaté.-.. 10/1 3:"'20'{)6':-_ -




= e Wa

ter SyStem-._; T



] o . Conceptual WerrAna!ysis
| o for
: { | - Summerhawk Common Area Subdivision

Prepared for: =
"~ Syncon Homes
8990 ronwood Drive
Minden, Nevada 89423

Capital Engineering
- P.O. Box 3750
Carson City, Nevada 89702

. ~ October, 2006
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Gonceptuat Water Anaiys:s
' For
Summerhawk Common Area Subdwlsian

: The Summerhawk Cumman Area Subdlwsmn isa 201 iof ressdentza; R
-~ development located in southwest Carson City, Nevada. The project is bemg

developed by Synmn Homes and this study supports the Tentative. Map for the

| propﬁsecl p«rogeci

" The development is located near the current western terminus of Hhodes Straet
- -.and the western terminus of Betts Sireet which are both accessed offof South
- Curry Street. The project is located in the foothills with the terrain sloping from
~west to east. The project site is currently undeveloped with significant slopes.
- covered in field grasses that have grown subsequent to fires that have bumed -

- the site. The soils generally are rncky in nature with soil overburden that suppurts
B .:.]_the grass growth . . _

o The pmjecf acreage consists of 548 acres with develapment of fhe 2'31 fots
o oceuring within 87 acres or 12% of the site. The remainder of the site will be
- dadlcatad to Carsnn City for Open Spacse, pathways and parks L

o ;___-'.Inciuded hereln is an aenal phuta with the prupaseﬁ projeci superfmposed ai g F o
o wnth the sf:e topography This map provides a good overview of the sﬁe

- The propnsed pm_sect will expand the Carson City water system by exlandmg
- water main from Curry Street up Rhodes and through the project site. The - -~
" existing water system along Curry, Rhodes, and Betts is within the Carson City o

4980 water pressure zone {See the Carson City pressure zone map enclosed).
~The lots for the subdivision range in elevation from 4814 to 4863 feet. To - G
- accommodate the increased elevation, a water booster station will be requiredto

- boost water {6 a new tank site at an approxlmate elevation of 5200 feet. This will oo
~ provide a minimum pressure of 60 psi at the highest home site. Pressure
- reguiators will also be required to accommodate the homes in the lower
~ eievations of the site due to the new zone being developed to 5200 feet. -

- The existing system within Betts and Rhodes includes 6" mains and fire flow
- tests for the existing system indicates that the water system can produce the -
- required flows for demands for 201 homes as well as required residential fire =
- flows from Rhodes Street based on available water of 2080 GPM at 20 psi - _
- residual off of the existing 6" line within Rhodes. Water main will be required to
- be upsized along Rhodes from Curry Street to pmwde source for the bcﬁster —

statlcn and the subdwlsmn




- Tne water system will be designed to meet Carson City and NAC mqunreme’nts'
. The anticipated average demand for the subdivision is approximately 0.5 acre
- feet annually per unit plus the requirements of three small parks. This equates tu

. approximately 500 galions per day per unit average demand and peakmg utilizing

- a peaking factor of 2.5 to 3 of 1250 gpd to 1500 gpd. This results in a demand c}f ST

L'} 9 to ‘E gpm per unit peak demand.

A analysas will be prowdeﬁ with the final des;gn of the pm;ect An addainon to _  _:' IR RN
. the Carson City model will help provide a true model of system delivery at the

Curry Street connection as well as help the modeling scenario assomated with

» o cnnnect;ng a booster station to the Carson City system.

Cn summary, the Summea'hawk system can be sewaced by pmwﬁmg an
. expansion of the Carson City system via main extension to the site, 2 booster

: o station, prassure regu!atmg stations, and a new tank at an approxnmate elevatmn-' E
- cf 5200 feet . o
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Conceptual Sewer Analysis |
For ' '
Summerhawk Common Area Subdmsnon

R The Summerhawk Gummon Area Subdwlsnm isa 201 lot resndent:a! -
- development located in southwest Carson City, Nevada. The project is beung R
“developed by Syncon Homes and this study supports the Tentatwe Map for the =
proposed prnject _ o

- The davelopment is %ocated near the current western terminus of Rhodes Sfreet o
. and the western terminus of Betts Street which are both accessed off of South
o Curry Street. The project is located in the foothills with the terrain sloping from:

- west to east. The project site is currently undeveloped with significant slopes

. covered in field grasses that have grown subsequent to fires that have bumed

the:site. The soils genera Iy are rocky in nature with soil avemurden thaf sup«purts

the grass growth

R The pfu;ec:t acreage consssts cf 548 acres with daveiopment of the 201 iots o
. oceurring within 67 acres of 12% of the site. The remainder of the site will be -
B _-'dedacatsd fo Carson City far Open Space, pathways, and parks.

Includecf herein is an aerial photo with the proposed pm;act supeﬂmpnsed aic«ng AR '
with the site topography. This map provides a schematic of the pmjecfs SRR

' propesed sewer collection system.

. The pmpased project wﬁl extend sewer along Rhodes fmm Curry Street and wﬂE e
- .service the northern portion of the site or approximately 159 lots. Consideration
- will also be given for potential development along Rhodes Street in the system .
_ana%ys:s ‘The southern portion of the site, approximately 42 lots will sewerto .
- Betts Street and will exit via two options. One will be to extend sewereastto =~
~ South Curry Street and the existing system. The other option will be to turn north .~
- in'a proposed street within the Sierra Development site and to connect to the =
- Rhodes sewer extension.

 The 201 lots for the site will be the nniy area served through the pmject as the S,

area to the west is National Forest Service property. The only off-site flow -
consideration will be included with the off-site sewers along Betts and Rhodes

o :_ancl will include potential development of the adjacent properties. However, the =~~~ 0
- flows generated by the site will be between 150 to 200 gallons per day average =~
-~ flow per unit. Assuming a peaking factor of 3.5, the pipes will only see a psak:
- flow of 700 gailons per day per unit maximum whsch equatses to 0,5 gallons per.
- minute per unit. The total peak flow is then only 100 galions per mmute fromthe -~
. site which leaves considerable capacity for adjacent development. Minimum I R
-pfpe suzes will more than adequateéy cover the requlred area needs S L
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: ';.Céhsidefaﬁbn will need to be given for maximum velocities for mains within the
. project. The street slopaes in many cases are 8 to 10 percent and this will mqume '
- a maximum velocity analysis at final design.

R In summary, extans:cn of 8" sewer mains from Curry Streei and aiong Betts {or o
~_north to Rhodes as option 2} will adequately provide for extension of the Carson
City sewer system to service the Summerhawk project. Maximum velocities wni '
bea consudarattuﬂ in the final design of the project’s sewers. L

- Afull analysis wisf. be provided with the final design. of the'-projedt.. An addition to BEn

the Carson City model will help provide a true model of system delivery at the.

-Curry Street connection as well as help the modeling scenario associated w:th

mnnecflng a booster station to the Carson City system.

o in summary, the Summemawk system can be serviced by pmwdmg an -
- expansion of the Carson City system via main extension to the site, a booster
- station, pressure regulating stations, and a new tank at an appmxlmate elevation
- of 5200 feet.. . .
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