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11 SCOPEOF SERVICES

e NTRODUCTION

For our use we received the following:

3 _-__:._C'apitai Engineering, dated February 006,

" Database, 'httn:fﬁ’ﬁ]dims.cr.usgs.ggw'servlet.mm‘,esri.ESrimaﬂ.

ow GEolﬂgiﬁ and Aerial Photo Review
- m - Subsurface Field Exploration and Fault Trenching
oom Cone'?ene‘traﬁon Testing

'_.Tff'_Tz'lv';-?'.ﬁm;m'_ _ | RN NI PP T STNRRRER S

.. INCORPD

R

. .:EE(:5f1;;

ATED.

"~ ENGEO:Incorporated prepared this geotechnical report for design of the State Street Project in”
S Carson City, Nevada., This report contains geotechnical recommendations for design of single-
SRR famil‘y}'_reside.nces on the 7.7-acre parcel of APN 002-441-23 and commercial buildings on the
' 2.4-acre parcel of APN 002-441-21. SRR

SRS A‘_rei.ifisé.cl."ﬁs's»z‘:sscrs Parcel Map of the site dated March 10, 2003 and a site map prepaféd' by : Co '-:Q:
SO 2 : Lﬁ'_z‘n’dé & ‘Associates, Inc.; “Geotechnical Investigation and Fault S‘mdy'fdt AP_N 2—44{}-19& ol
~ 7 207 File No, 3847.000; dated June 3, 1997. o e
) 3. Trexler D.T., 1977, Carson Cﬁanlio Geologic Map, Environmental Series, Nevada Bureau o
- . of Mines and Geology, scale 1:24,000, B . : S SRR
e 4 Bmgler E'.C'.,.'ig"??, New Empire Geologic Map, Nevada Bureau of Mines an&ﬁéélhgf,: B
. scale 1:24,000. L _ S AP
s, ‘United States Geological Survey, Earthquake Hazards Program, Complete Repbﬂ:fbf'Caisdﬁ o
.. City Fault (Class A), No. 1286, hitp://afaults.cr usgs.gov/faults. L

6. United States Gemlogiﬂéi' Survey, Earthquake Hazards Programi, Quate’rlnarjf:_l:auit-*anﬂ Fold -

".I"'.':"-Pfice,: I G, .‘1993, Guidelines for Ewaluation Potenhal Surface Fauolt Rﬁﬁtﬁreﬁlﬁﬁd =
L -_Subs_idencr; Hazards in Nevada, Revision I, Nevada Eaﬁhquake_-Safety Council (NESC}.

o ENGE() prepared this report as outlined in our agreement dated April 19 2006 and sﬂbée’quent_“ '
e amendments. - Landmark Communities authorized ENGEQ to conduct the proposed scope of -
- services; which included the following: S TTEIT R EP LRI
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_ n - Soil Laboratory TE.'S"iing'
" m Data Analysis and Conclusions
*m. Report Preparation =

12 PROJECT LOCATION |
1 Fawe 1 displays a Site Vicinity Map. The site is located north of Highway 50 (B. Williams PR
. Street)-and west of State Street in Carson City, Nevada, Access to the site is by an wndeveloped -
- road along the southern boundary of APN 002-441-23 that enters from State Street. .

 Figure 2 shows site boundaries and our exploratory locations.. The site is bounded in the south
. by Highway 50 (E. Williams Street) along the southwest parcel (APN 002-441-21) and by APNs =0
A 002-441-9, 10, 11, and 12. The northwestern portion of the site is bounded by asloped bank
HL 0 measuring approximately 20 feet in height. The site is bounded to the north by residential = -

- apartments and to the east by State Street. L o R R S

1.3 PROJECT DESCRIPTION

* . Based on our discussion with Landmark Communities and review of the referenced information,
- we understand that site improvements will consist of construction of: S T

1. Approximately 100 one- and two-story single-family houses; .

3. Three single story commetrcial buildings with slab-on-grade foundations. These buildings
_range from approximately 4,000 to 12,000 square feet in plan and are to be located in the '
: j-squth\a.*esimmarefﬂae site.; L

- Paved streets; '

“Underground utilities;

. Retaining Walls;- : . o o

" Drainage Way;- o R

Sidewalks; and, ' o A

‘Landscaping.

S B

L reoter I IR e e
0w May18,2006 R ' SRR Page2 . -
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-~ We perﬁ}rmed subsurf‘ace exp]c:rahon at the site to characteraze the gentechnmaf and geoioglcai -
" conditions for design of the proposed development. We performed our exploration in three
' phases The first phase included excavation of ten fest pits on Febmary 17, 2006 at the locations
- “shown .on the Site Plan, Figure 2. Our second phase of exploration included four: cone
pcnetmmeter test (CPT) borings on March 28, 2006 to evaluate potential liquefaction concerns.
.1 Thethird phase of exploration included trench excavations performed between ﬂprﬂ 26 and 23 '
I 2006 to explcare the presence of a known active fault, SR

_'_'_'.Sea:tmn 2 presents {iescrzptmns of surface and subsurface candztmns ohserved dunng nur’_'_'--;'_
explnratmns . : ol

o z 3 SURFACE CDNDITIONS

"_-Accordmg to the tOpegraphw information prowded the site slop«es genti}f to the southéast
towards Highway 50 (B. Williams Street) from the sloped bank located along the northwestern™
o boundary of the site. Site grades range from approximately Elevation 4660 feet (along the slopsd- S
P bank) to Elevation 4650 feet miean sea level (msl) along the eastern boundary, o

| £ o We perfnrmed a 51te reconnaissance on February 1? 2006 to 1dentrfy pmmment feamres-
SARRER B mc]udmg vegetation, roads; utilities, wells, drainage swales, waterways; stockpiled soil, existing - = -
E - structures, rock outcrops, desiccation cracks in clay, wet surface conditions or seepag& We R
’ uhsenred the foi]owmg sﬂc features during our reconnaissance: L y :

Cm The site Was cove'red b}r a m‘oderate to dense growth of sage brush and grasses. -
" m “We did not observe any surface drainages on the property. -
. w An electrical transmission line and an undeveloped dirt road are iocated a!nng the snuthﬁm
- portion of APN 002-441-23. L
m - An undeveloped dirt road or trail also exist in the middle of APN 0{32 #41 23 and extends o
R _fmm the northeastern corner of the property to the western boundary. _ o
. An existing single story wood frame business and vacant sheds are located a}cmg the southem '
-+ portion of APN 002-441-21.. -
‘m A 20-foot high slope is located along the ncurthwestem boundm‘y Df the 31te Thls slcpe is _
R - identified by the United States Geolng.cai Survey (USGS) Earthquake Hazard Program as-
i . oncofthe Carson Clty faults.. | S

217700101 . | . )
 May18,2006 o Page3d
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23 SITEBACKGROUND

" Previous to our sife exploration, Lumas & Associates, Inc.. conducted a geotechnical {pit) = -
" investigation and fault {trench) study for APN 2-440-19 & 20 (APN 2-440-20 later to be renamed . - e
" APN.002-441-23). - Their work consisted of six test pits to a maximum depth of 9% feet for .
~ geotechnical purposes and three trenches completed along the fault scarp that exists between the
" two parcels. Four of the six test pits were excavated northwest of the fault and include TP-1,3, = -
5, and 6. The remaining two test pits were excavated southeast of the fault and include TP-2and =
TP-4. These test pits identify clayey-sands and silty-sands beneath the site. The trenches were
1 excavated to an approximate depth of 7 feet and approximately 100 feet in length. The branch of
' " the Carson City fault was identified in the trenches and cut across recent deposits. S

24 SITEGEOLOGY

Wﬂpresentﬂw f-’n.]lew'ing discussion  of site geology based on our 'ﬁé}ﬂ:'fecc.:-nnai's;ééﬁhé,"'_."_-'_' o
~subsurface exploration, and review of the Carson City Folio Geologic Map (Trexier, DT, .
- Nevada Bureau of Mines and Geology, 1977} and Map 39, New Empire Geologic Map (E. C. =
-_'Biﬁgfer, Nevada Bureau of Mines and Geology, 1977). : I e e S

* - The site is located along the western margin of the Basin and Range geomorphic province ofthe =
- State of Nevada. The Basin and Range is characterized by its horst and grabben topography that =
~ is'formed by the Earths extension. Normal and normal-listric faults are prominent in the region
" and bound the valleys that are separated by the ranges. Large volumes of sediments have been . = :
. deposited in the valleys ranging from a few hundred feet to over 10,000 feet. The site is located - -
" within Eagle Valley which is reported fo contain approximately 2,000 feet of sediment,

.- = - A portion of the Carson City Geologic Map is presented as Figure 3. The geologic map shows
* . that the site overlies Quaternary Alluvial-plain deposits (Qal). These deposits are identified as .
- being Holocene in age (<11,000 years). As described on the geologic map, these deposits are "~ -
. yellowish brown to gray in color, massive to poorly bedded, and moderately to well graded..
- They consist of fine silty-sand, sandy-silts, granular muddy coarse sand, and minor sandy gravels. =
" In addition, the Carson City Geologic Map shows Quaternary Older Alluvial-plain deposits (Qoa) - .
- located west and northwest of the site and exist on the topographic high. The Qoa deposits are - :
" Jdescribed as moderately sorted; sandy small cobble gravel; slight gravely sand;.and sandy coarse .
o . silt; and weakly to moderately weathered, The geologic map shows that Qal and Qoa deposits.
el " are dissected by a Quaternary fauit. o T ) e

Ma}‘_.lﬂ,ﬁ[}ﬂﬁ e S Paged
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" The  site lies within a seismically active region. According to a search using the software

program  EQFAULT Version 3.00b (Blake, 2000), the nearest active fault is the Génoa Fault;

- which is mapped approximately 4 miles west of the site. The Genoa Fault is considered capable’ .

. ofa moment magnitude earthquake of 6.9. The software also lists the Antelope Valley Fault, o

. located 29 miles to the southeast, and the Honey Lake fault zone, located 59 miles to the north, =~ -
- whichare capable of moment magnitudes of 6.7 and 7.3, respectively. - A St

L i

PP—

S0ip . It should be noted that the Bast Carson City fault zone was not listed from the EQFAULT

' summary, The USGS Quaternary Fault and Fold Database for the United States was used for L
' . reference to- this fauit zone.. The specific citation for this fault zone, “Fault number 1286, Bast. .

. Carson Valley fault zone, in Quaternary fault and fold database of the United- States: US. =
e “Geological website, Adams, K.D., and Sawyer, T.L, compilers, 1998” states that this fault zoneis = . -

" patt of the Sierra Nevada frontal fault system and extends from the California border to alongthe o
* - gast side of Carson Valley to the Carson River. The site overlies this fault zone andone of its ~
*branches (Carson City fault No. 1286) is observed along the northwestern boundary of the site. 70 -
. This fault slip rate has been calculated at 0.02 millimeter per year and is classified as anactive
l‘ L fault. A e R B S P

- 'z_.’s_.G’EGTEEHNICAL'}EXPLOHATmN SRR

- To evaluate the _geotechnical conditions for design, we obsérved excavation of ten test pits to -~
_"depths of 10 to 12 feet at the locations shown on the Site Plan, Figure 2. In general, the =~ -
" excavations encountered medium dense silty sand to depths between 3 to 7 feet below existing - a8
< grade. The majority of the excavations contained this upper silty sand from 6 to 7 feet below .
| = existing grade, Bencath the silty sand, we observed a 2 to 8-foot thick layer of medium dense .~
. sand, “In two of the gxcavations, a medium dense gravely-sand was encountered at the bottom of -
 thetestpit. e T ST

- Following our test pit exploration, we learned that the grotindwater table in nearby wells was - S
WO relatively shallow. Since the site lies in a seismically active region and we encountered sandson-
G the site, we performed supplemental tiquefaction exploration. On March 28, 2006, four CPTs =
S were performed on the site, at the locations shown in Figure 2. These CPTs were advanced to
~ refusal, which ranged from 27 to 40 feet below the ground surface. The CPT logs ate provided in L
o B Appendix A. -In. general, the CPT logs indicate that the subsurface is composed of allivial -
= * " material ranging from sandy clay to gravel. Groundwater was not detected in the CPT borings. -

‘May 18,2006 - . S Pages
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- 'Consult the Site-Plan and test pit logs for specific soil and groundwater conditions at each 0
- exploration location. We include our exploration logs in Appendix A. The logs contain the  ~
' soilfrock type, color, consistency, and visual classification in general accordance with the Unified
. “Soil Classification System. Appendix A also provides additional exploratory information in the . ..
" general notes to the logs. . L

ot 37 }é‘ﬁ_i;jTLT: ERPL(_)RATmN -

‘Previous work- conducted by Lumos & Associates, Tnc. in 1997 (Reference 2) identifies the
Carson City-fault along the northwestern boundary of the site. Lumos & Associates, Inc. work -
related to the site included previous fauit studies, air photographs, geotechnical reports for RS
- adjacent sites, and field exploration trenching. Three exploration trenches were excavate& across
the scarp associated with the fault. It was interpreted by Lumos and ‘Associates that the fault
~ displaced the youngest soil by approximately 4 feet. Lumos and Associates concluded that fault =~
~ “should be considered active (Holocene age). ~ The Lumos & Associates, Inc. fault trench” .
locations and the fault trenches completed by ENGEQ in April 2006 are shownonFigwe2. =

" We performed additional fault trenches between April 26 and 28, 2006 to further delineate the . :
- location of the active fault ocated along the northwestern boundary of the site. Our exploration.
" included two fault trenches across the scarp associated with the active fault. Trench locationsare . .
' “shown on Figure 2 and graphical displays of the fault trench logs are presented in Appendix A,

L We also show the Jocation of the former trenched by Lumos. o

" In Trench 1, which is located in the western portion of the site, the fault zone was encountered .~
- from stations 0+25 to 0+40. Clay and sand beds are observed to be highly disturbed and show
- .approximately 3% feet of vertical displacement. The trend of the fault in Trench 1 was measured . -
= . at NZOE with a dip of 80 degrees to the south. In Trench 2, which is located in the northwest - 3
"+ portion -of the site, the fault zone was encountered from stations 0400 to 0+30 and shows .

" approximately 2 feet of vertical displacement. The frend of the fault in Trench 2 was measuredat. - -
1. N4OE with a dip of 78 degrees to the south. Young surficial deposits were observed tobe oo
1. deformed- in both of the trenches, indicating that the fault is active. - Outside the main fault -~
- " rupture zone, we saw no evidence of secondary ground deformation such as filled soil fissures ot

deformation of soil layers. B S

= [}urmg the trench exploration, the trench end points and fault zone locations wem_-é_ti_tked for future
~surveying. ENGEQ correlated with Capital Engineering, Inc. out of Reno, Nevada, for surveying :

4. the fault wrenches and fault zones, The trenches and fault zones were surveyed on May 3,2006. An
' " ENGEO representative accompanied the surveyor to show! the locations of the trenches and fault
" zones.  After the site was surveyed, Bill Ray of Capital Engineering, Inc provided us the surveyed. .
" coordinates that were used to plot the trench and fault zone locations on Figre 2. . 0o

 Mayl18,2006 . . o B R . Page6
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2.8 GROUNDWATER CONDITIONS

. The .:Sfat'e_f of }qeya&a, Division of Water Resources web page was researched fﬂ-i‘;a‘_re;_a;Wétjét .
R levels. Water Jevels from wells Jocated in the area range in depth between 10 and 42 feet below
1t ground surface. : ' R

A We did not observe static or perched groundwater in any of our test pits completed in
S ‘February 2006, The Cone Penetration Tests (CPT) conducted in March 2006 also: did net
' indicate any static or perched groundwater. However, perched groundwater was observed ata
" few isolated locations within the fault trenches completed in April 2006. Perched groundwater

. was observed along the fault zone and in isolated sand horizons. L

B0 T the previous geotechnical investigation conducted by Lumos & Associates in May 1997, they -

I observed saturated soil at 8% feet beneath the existing surface in there test pit #2. This test pit _

" was located on the east side of the fanlt escarpment. As mentioned previously, groundwater was
. not encountered in the excavations conducted by ENGEQ in February 2006. This may indicate - -
" that thete are pockets of perched water in the area. This perched zone may have been the result SN
~of the fault. o N NN :

‘Groundwater was not observed in February and March 2006, during the test pit explorations and e
. . CPT work, respectively, but perched groundwater was observed during our and Lumos &
'L Associates fault trenching activities in April 2006 and in May 1997, This may indicate there are -
b’ fluctuations in the level of groundwater that oceurs due to variations in rainfall or other factors B
i not evident at the time of original observations. o Lo

59 LABORATORY TESTING -

' We fjﬁrfprmed laboratory tests on selected soil samples to determine their engineering properties. R
- Laboratory test data is presented in Appendix B. _ e O

. 3. CONCLUSIONS

From a geotechnical engineering viewpoint, in our opinion, the site is suitable for the proposed R
development. The primary geotechnical concerns that could affect development on the site is the - o
active fault located along the northwestern boundary of the property. - We summarize our

- conclusions below. | o

72177.00L01 : o B
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i1 31 ACTIVE FAULTING AND SURFACE RUPTURE

ST - _Baéedbﬁ;.}thﬁ evidence observed in our treniches and review of the previous trenches _i-a'gs;.it_is' nur Lo
o . opinion that the fault trace crossing the property should be considered active. According to State LR

* Guidelines (Price, 1698), habitable structures should not be constructed across active fault traces. = .
. Typically, building setbacks are recommended to mitigate potential damage from surface fault. L
3 .rupture hazards, Building setbacks are intended to minimize the risk of structural collapse ot e
.darmage due to ground movement helow building foundations by providing 2 separation between - -
" the building and the known surface fault projection. The setback width is typically sized fo =
- provide ‘a reasonable separation between the known fault location and proposed structures. - '
_Factors that typically influence setback widths are the fault. inclination and dip direction, the =~
- width'of the zone of previous faulting, and any evidence of fault-related ground cracking beyond - S
- ‘the fault zone. The trenches observed by ENGEO were extended well beyond the primary fault =~
_ rupture zone, The exposed fault zone was observed to dip steeply to the south-southeast. - No .
.~ secondary cracking was observed outside the fault zone. Based on this information, itisour .
- opinion that previous episodes of displacement along this fault have produced a relatively. well-"
- defined zone of surface rupture close to the main fault trace. B NI

- B?"a_tsé&:gn'uuri findings, we recommend that rio habitable structures be 'ct':nst'mcied thhm 25 feet
of the mapped fault trace. Non-habitable improvements, such as jandscaping, fences, flatwork,
~or sheds, for example, may be constructed within 25 feet of the mapped fault trace. = =

"~ Quitside the 25-foot wide structural setback zone, it is our opinion that there may be potential for - '
BOREH I ‘secondary ground movements that could affect building performance. To reduce the potential for -
: E R  building damage, we recommend a wreinforced building zone” that is 50 feet wide, extending .
e from 2510 75 feet from the fault trace. We recommend that any habitable structures that lieor .~
] ' Rt - encroach within this zone include the following special design recommendations: . S

_ '.}.__.'-'Cdﬁsiruct.a r'e.ihfo:ﬁééd_ﬁ'l'i zdné-beﬁeath the building envelope and to 10 feet laterally béybhd_. S
2. Support the house on'a post-tensioned mat foundation system ST, L

" We recommend that the reinforced fill zone include overexcavation of existing soil to a depthiof |
b feet, and backfill and compaction with two layers of uniaxial geogrid. The overexcavation and -

" geogrid is to be constructed parallel to the surveyed location of the fault zone. The reinforced fill
. ~ zone should be constructed within the structure footprint plus 10 feet laterally and should follow
"1 the schiematic shown on Figure 4. The grid should be oriented so that the high strength direction
s perpendicular to the edge of the setback. ~As shown on Figure 2, lots 10 through 26 will

- require the improved building subgrade. Lot & may require the improved building subgrade if

any structures are to be constructed in the northwest comer of the lot. . " it
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B We -~ provide ~ recommendations . for post-tensioned mat ~ design - in the  “Foundation -
.t Recommendations” section of this report (Section 5). . In areas outside of the reinforced building
* yone of 75 feet, an alternative shallow, reinforced continuous perimeter footings may be used -
1. - where crawl spaces are desired. To mitigate the potential for foundation - damage - due " to.
' liguefaction, all iaterior footings should be structurally tied together with grade beams fo create a. SR
| -_gri&_vt}rpe'fﬂundation system.. . S SR SRy
- 3.2 EXISTING FILL

~ Although not observed in our test pits or fault trenches, non-engineered fill may exists in'the
*- - southern portion of the property. where the existing structures have been constructed. Non-. -
. engineered fill can undergo excessive settlement, especially under new fill or building: loads.
‘Without proper documentation of existing fill placed on the site, we ‘recommend complete - -
" removal and recompaction of the existing fill. We present detailed fill removal recommendations
in-Section 4. - - ' R ¥

33 EXPANSIVESOIL

. "Based on our subsurface exploration, faboratory test results,. and preliminary -project data
. presented in Section 4, presence of native expansive soils is minimal and in our opinion should .
not affect the proposed development. In order to confirm our conclusions, we should be retained
“to review final grading and site improvement plans, and to observe and test engineered fill -
materials during site grading operations. T TR RO

3.4 SECONDARY SEISMIC HAZARDS
TR SR Potential seismic hazards resulting from a nearby moderate to major earthquake can generallybe - ;
L classified as primary and secondary. The primary effect is ground rupture mentioned  in
b’ . ‘Section3.], also called surface fauliing, The common secondary seismic hazards include ground
| - shaking, ground lurching, soil liquefaction, and lateral spreading. These hazards are discussedin’ -
the following sections. Based on topographic and lithologic data, the risk of regional subsidence ©-
~ or-uplift is considered low to negligible at the site. Secondary seismic hazards related to water '
bodies such as flooding from tsunamis or seiches is considered to be non-existent. v :

Gﬂ}umi Shaking’- _

" The most significant seismic hazard at the proposed site is the secondary hazard of ground

" shaking. Barthquakes of moderate to high magnitude may occur near the subject site during the. -
- design life of the development, and these events may cause moderate ground shaking at thesite -
" that may affect the proposed structares. L

7217700101 SR P T
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 Liquefaction |
_ essentially total loss of shear strength because of pore pressure buildup under the reversing eyclic .

“° INCORPORATED"

Bast;d'ﬁﬁ'ﬁur review, we provide the 2003 IBC seismic parameters in Table 1 below:

. TABLE1 . .
5003 International Building Code
o Chapter 16

DESIGN
VALUE |

ITEM BCSOURCE |

VSieClass D | Table 1615.1.1
p02 second Spectral Response ‘ - e
.. Acceleration, Ss | _ 1.50 . F1g=.1r§ 1615(3) - |

1.0 second Spectral Response _ _ o S
Acceleration, S, | o060 | FiguelSlS® |
Site Coefficient, Fs 10| Table 1615.1.2(1) |
Site Coefficient, Fy 1.5 Table 1615.1.2(2)

Maximﬁm considered earthquake - : e L
B spectral response accelerationsfor | 15 Equation 16-38
short periods, Swms o o R

Maximurm considered earthquake _ o
spectral response accelerations for 1- 0.90 | ‘Equation 16-39
second periods, Sm B L L
| Design spectral response acceleration I . _
| at short periods, Sps o 1.0 Equation 16-40" .. |

Deslgn spactrai-rgspunse acceleration | ¢ ‘Equation 1641 | i
at 1-second periods, Sp - ; -

-.Lig‘ ﬁe.féiction o

chear stresses associated with earthquakes.

© 7217700101 AR . L
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is a phénomenon in which saturated, cohesionless soil is subject to a temporary, but =~

- To mitigate the ground shaking effects, all structures should be designed using sound engineering . .

- judgment. and the latest International Building Code (IBC) requirements as a minimum,  To -0

-~ provide _seisimic'_des.ign'pa.‘rarneter's, we reviewed the 2003 IBC and the February 1998 California . .= .

. _.‘_Diwisiﬁn's of Mines and Geology “Maps of Known Active Fault Near-Source 7ones in California '
" and Adjacent Portions of Nevada™ T : R

ENGEO
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- SR s s o o ) : _ ' SR R IN[:Q_RF_GR.ATEU“

oyl Our fflﬁiquejfactien"analysis_sugge'sts.that static groundwater was not encountered to refusal, - =~
S B S " between 27 and 40 feet below ground surface from the CPT data. However, since groundwater .- LaEn
i " has the potential to fluctuate overtime due to seasonal variation and/or local use of the aquifer
“yP - may change, and that some perched groundwater Zones were observed in the fault trenches at
b approximately 12 feet below ground surface, an evaluation was conducted for the site using the =~ BE
= " CPT data and a proposed groundwater level of 10 feet below ground surface. Using this data,a -
RN design-level earthquake that has a 10 percent probability of exceedance in 50 years, and a peak - L
P " horizontal ground motion of 0.4g that is predicted to occur at the site during a design-level
*earthquake, our analysis of liquefaction-induced ground settlement suggests approximately 1 to 3
" inches of potential settlement could occur. Capping effects of overlying non-liquefiable soil will
" tend ‘to reduce the theoretical settlements, potentially rf:duc-ing_liquefactinn-inducedjséﬁl_e’:méﬁts L
" to approximately 1 to 2 inches. Differential settlements may be on the order of one-half to two-
‘thirds of the above values. - ' : SR P T

i is_-'bﬁr__oipinibn”that' this Jevel of ground settlement could potentially induce minor d_amage-_to__'
surface improvements. Asa result, we provide mitigation recommendations t0 reduce potential - -
liquefaction induced surface settlements to tolerable levels for the proposed improvements, .

" We recommend that all residential buildings be supported on post-ieﬂsi@nedfmat_Zfdfunﬁatiqﬁ;sf'-;
' designed to withstand the additional potential differential caused by liquefaction induced
- settlement. -~ We_ believe the post-tensioned mats will be suitable fo reduce the effects of
- liquefaction induced ground settlement to tolerable levels. - Alternatively shallow, reinforced S
- continuous perimeter footings may be used where craw! spaces are desired. However, all interior ¢

. footings should be structurally tied together with grade beams to create a grid-type foundation =~
- gystem to mitigate the potential for foundation damage due to liguefaction. ..~ - S

o - It is our opinion that commercial structures may be supported on converitional shallow footings -
T provided a minimum of 3 feet of compacted, engineered fill is placed beneath all building pads. =~ .
Lo 'iﬁ.’ﬂdditiﬁnn, it may be desirable to wutilize thicker slabs with heavier reinforcing, da-pe;ndi'ngron the - R
AL ~ actual conditions encountered at each building. We anticipate that ‘placement of a layer of

S engincered fill beneath structures ‘will be suitable to reduce the effects of liquefaction induced Cnienn
| “ground settlement to tolerable levels.. ' I RIS L ORER Rt et

" Dynamic Densification Due to Barthquake Shaking
= Densification of .}603{3: granular s&i_is; above. the gpéu‘ﬁdwﬁtéf:ﬁiévei:can cause setﬂem'enf 'fd:-ue"tg N L
‘earthquakedndu{:ed'vibmticms. The potential for dynamic densification at the site is expectedto. . =

C o omaeonel SRR AR BN e
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- _excavate the soil deposits.

-~ INCORPORATED .

" Lurching

ENGEQ

- Lateral spreading is a failare ‘within a nearly norizontal soil zone that causes the overlying soil PR
" nass to. move down a gentle slope or toward a free face such as a creek or open body of water.
- Lateral spreading is most often associated with strength loss due to liquefaction. As indicated = -
above, there is minimal potential of liquefaction at the site. Topography is generally flatand = .
 gettlement is considered 1o be less than 2 inches, thus the potential for lateral spreading, atthesite
- during seismic shaking is considered to be low, in our opinion. . . = L

o -Grﬂuﬁ&_'-'}urching:_c'szccﬁrs as a result of the rolling motion 'impﬂﬁed to thé_; 'ground' 'snffﬁéé dﬁ_:ﬁ_ng ' S
- energy released by an earthquake. The deformation of the ground surface by such rolling motion -

can cause ground cracks to form. The potential for the formation of these cracks is considered - L

35 SOIL CORROSION POTENTIAL

o _fr}rpg;_léﬂ'l’crrﬂ_and Cement should be used for concrete mix designs for the project.”

3.6 EXCAVATABILITY O

: .Wé"pfﬂ_vidé the abwtajékcavétabﬂit}f information_for -genémi_planﬁiﬂg pmpdéefs_ cjniy:.'_';”."l”:his'
- information is not intended for bidding purposes.. e S e

L 7700001 e I AN U T R 0
CMwiga0s o Pagez

|- greater at contacts between material with significantly different properties, such as-dew:-scﬁ;50113 i
- and bedrock. Such an occurrence is possible at the subject site as in other lneaﬁt:-‘n_,s;in-_th:e-'_a'rea;;-' '
- butin our opinion the offset or strain is expected tobeminor. - R R

o We submitted three soil samples to an analytical lab for determination of pH, chloride, resistivity, Jn
" and sulfate. The pH results ranged from 7.10 to 7.52. The chioride results ranged from 3.1 t6 6.0~
. mglkg. The resistivity sesults for the samples ranged from 12,330 to 15,280 ohm-cm indicating -

. that the samples tested were marginally corrosive. The sulfate results ranged from 0.116 0.7 e

" mg/kg and are thus considered “Negligible” in accordance “with Table 1904.3 of the 2003 . o

- International Building Code (IBC). For “Negligible” sulfate exposure, the IBC indicates thal -

i 1 desired o investigate this furthes, we recommend--a cm_‘msi'on.=ccﬁ15'ultan1'; be :eiaiﬁéﬁ__' to B
'degtennine__if specific corrosion recommendations are necessary for the project. We present the: -
-analytical lab test results in Appendix B. ST R L P

_ - Wéuséﬁﬁ 4:&4 Model 4- :1'-0'?-.bﬁckhde during ﬁur_tésfpit: exploratory work. Based _.upc-h:tiu'_r'_f-_ : '_
~observation and experience, conventional grading and backhoe equipment will likely be _ablc:'t:j-_
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" 37 STATIC AND PERCHED GROUNDWATER -
-__:Itf does not -appeat that 'ﬁﬁé._gmundw.ater level beneath the site will affect. thé pmpc:sed o
. development, However, if perched groundwater develops, it can:’ TR S S S st

1. Impede grading activities;

S :
-1 2. Cause moisture damage to sensitive floor coverings, .
3. Transmit moisture vapor through slabs causing excessive mold/mildew build-up, fogeing of

- windows, and damage to computers and other sensitive equipment; and

4 Cause. premature pavement failure if hydrostatic pressures build up beneath the pavement L
- geetion. e - . x LT

4. EARTHWORK RECOMMENDATIONS

'_Réﬁdhﬁmendaﬁoﬁs_ to reduce the effects of perched water a:re': presented in 'fn]lnwiﬁg sections
7 addressing Over Optimum Soil Conditions, Site Drainage, Landscaping Considerations, Slab -
_Moistu:rsjﬂapbr_Transmissitm Reduction, and Cut-off Curbs. B AT S

" The relative compaction and optimum moisture conterit of soil, rock, and aggregate base referredtoin . |

this Teport are based on the most recent ASTM D1557 test method, Compacted soil is not acceptable -~ - i

= “ifit is unistable. It should not exhibit flexing or pumping, as determined by an ENGEC representative.

o Asusedin this report, the term “moisture condition” refers to adjusting the moisture ﬁﬂﬂfﬁ‘jﬁt;ﬂ_f o
- the soil by either drying if too wet or adding water if too dry. - Sl

~ We define. “structural areas” in Section 4 of this report as any area sensitive to settlement of |
- compacted soil. These areas include, but are not limited 10 building pads, sidewalks, pavement
U areas, _a_md' retaining walls. S - SRR

: ._;'.4;1”:1:’*EI_FFE}RCEB BUILDING ZONE OVEREXCAVATION

" Within the 50-foot wide reinforced building subgrade zone discussed in Section 3.1, we
- recommend that the existing soil be overexcavated to 2 depth of 6 feet below finished gradeand ~ -
~ ‘backfilled with compacted engineered fill reinforced with two layers of Tensar UX 1500 geogiid .~
- “orequivalent. Place the geogrid at depths of 6 feet and at 4 feet below surface grade. The over S
. excavation and geogrid is to be constructed parallel to the surveyed location of the fault zoneand
- should uniderlay the entire building footprint. The improved building subgrade should be S
" gonstracted within the' structure footprint plus 10 feet laterally and should follow the schematic
- shown on Figure 4. Orient the grid so that the high strength direction. is peméndicula’r'-'m_the _
-~ direction of the fault. Compact backfill in accordance with Section 4.7, : R

e
i Maylﬁ-,ﬁﬂﬁﬁ__-* e o R SRR . Pagel3 .
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: 4 2 CDMMERGIAL BEHLBING PAI} (}VEREXCAVATI{)N

_"_:ﬁs mentwneci prekusly, we mcommend that cummerma} bul}dmg pads be underlam b}f a 'j:i_':. : '_

: fﬁ . minimum of 3 feet of engineered fill to mitigate minor liquefaction. issues at the site.
N :Dverexcavatmn should extend a minimum of 10 feet laterally bﬂﬁ'ﬁﬂd the hu:idmg footprmt |
3 EXISTING FILL ANI} SOIL STOCKPILES

L As mentmned pmvmusly, "wnhnut proper dacumentatmn of the exlsﬂng ﬁll p]aced at the sxte we' B :

R SR recommend complete £ill removal and recompaction. This includes the loosely backfilled test

ol pits and. trenches excavated for this geotechnical and fault exploration. Test pit- and fault trench e
BN lncatmns are prﬂsemed on Flgure 2. .. =

: :-Fm stnckpﬂes may be reused as engmeered filt pmwded the material is prncesse,d to cunfnrm to s
o the récommendations in Section 4.3, Acceptable Fill. Resulting trash, ‘building mbble and other By
o ';pmcesse& debris, if any sre encountered should be removed from the site. SRR

a4 GENERAL SITE CLEARING

E 'Clear mas 1o be developed of all surface and subsurface’ dele‘ceneus materials including existing -~
buaEdmg foundations, slabs, buried utility and jirigation lines, pavements, debris, shrubs, and - -
j_ﬁ assnmated roots, if any.  Clean and backfill excavations extending below the planned ﬁmshed;': :
. site grades with suitable material compacted to the recommendations. pmsented m_Secuan 4.6.
o ENGEU should observe and test all backfilling. . o T

L Followmg cfearmg, stnp the site to remove any surface -::rgamc materm]s pres,ent Stnp m‘gamcs L
- from the ground surface to a depth of at least 2 to 3 mches below the surfaca Remave smppmgs_ O
o fmm the site or use them in landscape fill. _ L

4 5 (}VER-DPTIMUM SOIL M(}ISTURE EGN]}ITIGNS |

: _The c(mtractar hou]d ‘anticipate encountermg excﬁssweh cwer—uptzmum (wet} sml mmsture_-__
L conditions during or. following periods of rain or Snow. Wet soil can make pmper cnmpac:tmn
drf‘ﬁcult or 1mpnss1ble Wet soil conditions can be mmgated b} : L

o Frequent spreadmg and mzxmg durmg warm dry weather o
.2 ‘Mixing with drier materials; o
3. Mixing with a lime, lime-flyash, or cement product; or -
. _';4 Stabahzmg wnh aggmgate geotextile stabilization fahm orboth.

Comanzeoner e T L
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* I Dptmn:s 3 and 4 sheu!d be evaluatcd and approved by EﬁG‘EO’pﬁm o imgﬂe,men{aﬁcﬂ.‘ y T f_ -
¢ ﬁ FREEZING SOIL CONDITIONS | | '
8L S b Freezmg chmam: mndlnons tiunng winter gradmg may prcnduce ice lenscs that could result in

o soil heave. Areas subjected to frost induced heave during grading should be repalred before. ﬂnal
o gradmg or street subgrade work is completed. '

- 47 ACCEPT&BLE FILL

L _On—sute sml and rock’ matenal is smtable as ﬁii matenal pmvided it is prncessed to remmze' =
S ‘concentrations of organic material, building rubble, trash and other debris, and particles gmater_ N
' e than ﬁ nches in max1rnum dimension. Unacceptable material should be removed fmm the sﬁe I

= Impnrtcﬁ fill matenals shc-ald meet the above requirements' and have & pkastimty mdex ]ess RREAE S EEH
' than 12, Allow ENGEC to sample and test proposed imported fill matenais at least. ?2 hours SRHRAS R
_ .pnrar o de]wer:-,f ta the site. - : : _ L L

e 4 8 C{)MPACTI{)N

'481 GradmngtrncturalAreas . 3

'. Parfcmn su‘bgrade compactmn prior to fill piacemem foiluwmg cuﬂmg n.peraﬁé'ﬂs,_ﬁnd' in jareaé o
ieﬂatgradeasfelicrws _ R

L 1. Scanfy toa dspth of at least 8 mchas SOUEIERE
- 2. _Mmsture cendatmn smi 1o at least 1 percentage point above the epumum mmsture content e
cooand IRTBIREERINE
3.0 'Cmnpact the suhgrade to at least 90 percent relative cumpacnon Cc:mpact the upper 6
“inches of finish pavement subgrade to at least 95 percent relative campactmn prmr ’m_ L

' '. -_ '-aggregate base placement.

A’f‘tﬂr the subgracfe soil has been ca'mpat-ted,"plac-é ‘and c:m.npa-ct' .'ﬁﬁcep'tabie- ﬁ.il'(de'ﬁﬁed'in: 3
SeatmnﬂlS) as follows: o e

' 1 .Spread ﬁ Iin n Joose iafts that do not excéed 8 inches; o
: Mmsture mndﬂmn lifts to at least 1 percentage point above the aptxmum mmsture cnn‘tent
- 3 Comipact ﬁll toa fninimum of 90 percent relative compactmn C{;mpact the upper 6 mches of
-ﬁll in pave:ment areas to 95 percent relative campaatmn praor to aggregatf: base piacemen’t

g,mw
R

“-':?2_1*1?-%3'11'1401 T PRI T o L
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o -:"'Cﬁfﬁpact-th'e paveméni Type 2 Class B Aggregate Base ‘section to at least 95 'perteni_rﬂiatiﬁs'; [ ':__: =
Ea e compaction (ASTM D1357). Moisture condition the aggregate base at or slightly above the - .~
Sl optimum moisture content prior to compaction. T e

]! 482 Underground Utility Backfill

' RN Thg--bﬁim‘ﬁ'aC'to:'is responsible for conducting all irenching and shoring in accordance with bm:al, SE g
AR ARIRTRE tate, and OSHA requirements. Project consultants involved in utility design should specify pipe e

- bedding materials.
, R Pla‘:’eaﬂd c.nmﬁa:\h:t trench backfill in structural areas as follows:

~1. - Trench backfill should have a maximum particle size of 6inches; . BRIt
2. Moisture. condition - trench backfill to or slightly above the optimum . moisture: content. .
' Moisture condition backfill putside the trench; S
. 3. Place fillin loose lifts not exceeding 12 inches, . L SRS
4. Compact fill to 2 minimum of 90 percent relative compaction (ASTMDIS5T). -

- Where utility trenches cross beneath buildings, we recommend that a plug be placed within the
trenich backfill to help prevent the normally granular bedding materials from acting as a conduit

* - for water to enter beneath the building. The plug should be constructed using a sand cement
-+ shirry {minimum 28-day compressive strength of 500 psi) or relatively impermeable native soil
~for pipe ‘bedding and backfill. We recommend that the plug extend for a distance ofatleast3 0

. 'feéi in esch direction from the point where the utility enters the building perimeter, -
I '_.-E_etﬁi_n'g'bf. backﬁli:is’j not an acceptable means of compaction. We may allow thicker 100’5&:_ oo
e thicknesses based on acceptable density test results, where increased effort is applied to rocky SRR
RN i1 or for the first lift of fill over pipe bedding. L R

B :4'..8;3:;--Landstape F."‘izll'_'_'. -

- _?rbééss; place and :pqmi:ract'ﬁ'il in accordance with Sections 4.5 and 4.6, except compact toat
- least 85 percent relative compaction (ASTM D1557). : . SRR P

" 49 SLOPE GRADIENTS

o :-_Confs_ti'_ut:t'j final slope gradients to 2:1 (hbri:zontal:-vérﬁtai)'- or flatter. * The Zmnfractc:r"i-.is L -
- ‘responsible to construct temporary construction slopes in accordance with Local, State, and Ll ;
7 OSHA requirements. : . e

b
i
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) 4.10 SITE DRAINAGE
- .' R 4,10 1 Surfaee ‘Dmmage
i T
plen The. pl‘DjEﬂt cml angmeer is respcnmble for desxgnmg surface dramage 1mprovaments Wlth S

regard to- geotechmcai engmemng issues, we provide the fcllnwmg minimum rewmmendatmn SRR
fior surfar,e éramage :

RS N 1..' :..__Sinpe pavement aréas a minisvam of 1 percent tcwards dr{)p mlets or nihcr surfaéé-' dtainage: -
TR B -~ features.:: L
AR 2. Slope finished grade away from buﬂdmg exteriors at a minimum of 2 pemem for a dlstanca Sl

© o ofatleast 5feet. S
.3, Install -roof gutters on all hﬁuses and mnnect into ciosed dram prpes which’are iad o dmm. BRI
o autiets such 45 front yards or smrm drains. : s

4 I[II 2 Suhsurface Dramage N

| Based on our. s:te explnratmn and current gradmg mncepts for the site, we do not antampate that' C
subdramage systems - will be necessary. We will further evaluate ‘the need fm' subdrmnage R
systems foilowmg review of site grading plans and again durmg site gradmg ' L

b We remmmend t}mt thﬁ lan&scape architect mcnrpmate thase items into the 1anﬁscapmg plans,_ REREER
and that we rewew the pia.ns before construction. . . _ R

S s --R-ESIDENTIAL FOUNDATI{)N RECOMMENDA’I‘I{)NS

- '-f_We develuped sﬁ'uctural 1mpmvement recummendatmns usmg data obtamed fmm cnur ﬁeld .
" ‘exploration, Jaboratory test results, and engineering analysis.. Where habitable structures are :
~ ‘constructed within 25 to 75 feet of the fault line, we recommend that the pmpased single- Samily
S0 | ‘houses ‘be supported on ‘post-tensioned mat foundations to mitigate seismic damage. Basedon
Ly the development -layout shown on Figure 2, this includes lots 9 through - 26. Mternatwe o
“ . foundations may be considered for structures at jeast 75 feet from the fault’ line. - As. an -
7 alternative, shallow, reinforced continuous perimeter footings may be used where crawi ‘spaces - . L
- are desired, prowded that all interior faotmgs are structurally tied mgether wnh grade beams to' g

create a gnd type foundatmn system

Cmppzeerol
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5.1 POST-TENSIONED MAT FOUNDATIONS

. Design post tensioned concrete (PT) mat foundations in accordance with the 2003 International =~
" Building Code. We recommend that PT mats be at least 10 inches thick and have athickened -
o edge af least 2 inches ‘grester than the mat thickness. The thickened edge should be at least 12

. mchaswidﬂ '. L [ R ERRERRRRRRES . _. R ek

. Design’PT mats for an average allowable bearing pressure of 1,000 pounds per square foot (psf)

Sl for dead plus live loads, with maximum localized bearing pressures of 1,500 psf at columnoor  © o
SR - wall Joads. Allowablé bearing pressures can be increased by one-third for all loads including 0
" wind or seismic, PT mats should be designed using the criteria oresented below. 0 e

o S L . Post-Tension Design Criteria

Condition | CenterLift | EdgeLift

.. Edge Moisture Variation (f.) 5% 2%
- Differential Soil Movement ¢n) 1.3 R P

- "The differential soil movement due 10 edge hift has been increased to acoount for fosl heave.

spoms

U _'.Thé'_a:btwe design -Ciitéi‘_ia'are based on the procedure jpr-es.énztéd by the Post-Tensioning Ins‘ntute Lo
' :_‘(;199_':5,'2:11‘@ Edition). - . ' S e e

o Mbismfécénditiijﬁ'tha 'pad subgrade to a moisture content at least :EQpercen't'ag:é -pnigts'abﬂvé' . .
o - optimun prior to foundation construction. The subgrade should not be allowed: to-dry priorto. :

" concrete placement.

~ ‘When buildings are constructed with concrete slab-on-grade, such as post-tensioned mats, water.

- vapor from beneath the slab will migrate through the slab and into the building. ‘This water vapor =

- -can be reduced but not stopped. . Vapor iransmission can negatively affect floor coverings and o
" lead to increased moisture within 2 building. When water vapor migrating through the slab
~ would . be undesirable, we recommend the following to reduce, but not- smp',:i_wa.ter'_vapc:r'__"i R
- fransmission upward through the slab-on-grade. R O LR

o -Eﬁéﬁli.a'ﬁptﬁr retarder membrane directly beneath the PT mat'_:_S.eai the vapor retarder atall
- seams and pipe penetrations, Vapor retarders shall conform to Class A vapor retarder per-—.
' ASTM E 1745-97 “Standard Specification for Plastic Water Vapor Retarders used in Contact - S

o E\ _- B w1th Soil or Granular Fill under Concrete Slabs.”
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3. Concrete shall have a concrete water-cement ratio of no more than 0.45.

3__ 3 .'_'Pro_w.;r'i_de inspe'{:.tioﬁ and testing during conerete placémeni to check that the prdpet mncﬁe_tﬁ S
B s and ‘water cement ratio are used. FE e

4. Moist cure slabs for .+ tinimum of 3 days or use appropriate aliemative curing techniques ~
" with approval of the project structural engineer. _ . . R

*The structural engineer should be consulted as to the use of a layer of clean sand or pea gravel = L
- (less than 5 percent passing the U.S. Standard No. 200 Sieve) placed on top of the vapor retavder. -
' membrane to assist in concrete curing. e

52 CONTINUOUS FOOTINGS WITH CRAWLSPACES
ff__deéifed' to construct the proposed ;si.n.gk:-family houses with crawlspaces, we rec:jnimeﬁd :thai N
 reinforced: continuous. footings be used, provided that all interior footings are structurally tied .
" together with grade beams to create a grid-type foundation system. All footings should bear on
o native soil or fill that is placed and compacted in accordance with the recommendations in this
i __repcr’t.-'_ : o :

521 Footing Dimensions and Allowable Bearing Ca:p'aéity- o

' Provide minimum footing dimensions as follows: -

i 7 & i " - ;

Ll : | ‘Minimum Footing Dimensions
e *Minimum . o =
' e Footing Type | Depth(in) Minimtum Width Gn) |
Continuous 18 12
Isolated | 18 18

‘*pelow lowest adjacent pad grade {including frost sffects) -

o Minimum footing depths shown above are taken from Jowest adjacent grade. Isolated fqdﬁ_jﬁgs”:' o
_ - ‘should be structurally tied to the perimeter continuous footings by reinforced concrete grade E
- EEa_ms_hzwing a minimum width of 12 inches and minimumn embedment of 12 inches, - .

Design foundations recommended above for a maximum allowable bearing I.}r.es:su_re.{j’f 25000
~ pounds per square foot (psf) for dead plus Jive foads. Increase this bearing capacity by one-third . ST
for the short-term effects of wind or seismic loading - T S '
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The maximum. allowable bearing pressure is a net value: the weight of the footing may be: .
- :'ne'giﬂcted-ifbr‘ design purposes. All footings located adjacent to itility trenches should have :théif” SR
- bearing surfaces: below an imaginary 1:1 (horizontal:vertical) plane projected upward from the
b " bottom edge of the trenichi to the footing. _ _ _ SRR IR

522 Reinforcement

cop o The structural enginéer should design footing reinforcement to support the- intended structural

U joads without excessive settlement. Reinforce all continuous footings and grade beams withtop /-
" ‘and bottom steel to provide structural continnity and to permit spanning of local irregularities. -

_ -'_':-At'.:«'1-'m'inimlﬁn,_'design.all continuous footings and grade beams to structarally span a cleat -
e distance of 10 feet, except as noted above for perimeter continuous footings wiﬁl-a-_radptied__j B

523 _Fpund_atibn Latér.al Resistance

o .Latérai oads iﬁﬁy: be resisted by friction along the base and by passive pressure along the S_i-_dﬁS of _
o foundations. The passive pressure is based on an equivalent fluid pressure in pounds per cubic
- fs_::pt-__{pcﬂ..We recommend the following allowable values for design: R AT

o ‘Pj'assive' Lateral Pressure: 300 ;fcf'- S
_[Guﬁfﬁcie’nt of Frictiom: 0.35
_ Th‘e_-'.ab{}ve allowable values include a factor of safety of 1.5. 'Iﬁcreasé'-tha'abﬂvé vaiﬁéﬁﬁy_ cri'e- -
S I " third for the short-term effects of wind or seismic loading. Passive Jateral pressure should not be
B - used for footings on or above slopes. TR PR L

. 524 "C‘r’ﬁwl_Spa(.:'é-Sﬂee.page Mitiga.tinn. _

- Water accumulation within the crawl space beneath the pfoposed"stmc"tur-é is possible even if -
. adequate surface drainage is provided adjacent to the structure, ' Water seepage into the crawl
. space could substantially affect the foundation performance by allowing expansive soil to swell
- and heave footings. ‘Crawl space seepage may create other undesirable impacts, such as rusting
. joist hangers, mildew, or excessive moisture rising through floors. N Ee

-Tﬂ:'mit'i?gate"craﬂ space water, we recommend reducing the potential for .Water'ftﬁ'_.migrate' into
. ﬂu-ﬁjcrawl?s'pace and installing a drainage system within the crawl space 0 coliect_and'gﬁisdharga. S
~the wm if it does migrate beneath the house. We recommend the following: LRSI
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b N & -:Ccmstruct a subsurface trf:nch dram around the outside penmeter ﬂf the house, but no cinsar-;_ SR

Lo than 17 feet from the foundation. The subdrain should be 1% to 2 feet deep and atleast 12 oo

o SRR inches wide. "The subdrain should generally be jocated along the uphill and two sidesofthe 0. o

RTINS house; actual locations will need to be determined once the lot layouts are known. The = :

B T T subdrain should slope a minimum of | percent and discharge to a away from fﬁundatmns Nc: &y
' R vegeta'ﬂon shﬂu]d be placed within 2 feet of the subdrain. : GRS e D

P 2 Gtade crawl spaces 10 drain to commeon low points; install area drams at low pmnts to ccllect- S
_and dlscharge water through solid pipes. IR _ :

' R .3._. _Canstruct a ‘series. s:rf shallow drainage channels (4 to 6 mchea dnep and 6 to 12 mches w;de} S sl
- around the penmetf:r of the craw! space. These channels should also drain toward a commnn RN

' . o low pomt install area drains or sump pumps at jow pmnts 10 coilect and discharge water

' 4 : 'Instaﬁ adequate crawl spaca ‘ventilation to help dr}rmg of wet or mmst sml

-We pecommené that e review the finished grading and landscapmg plans 'to_chack:-"for'
wnfcrmance with the ahmre recommendations. TP R

s 6 COMMERCIAL FGUNDATIDN RECDMMEND&TIONS

SN " Three cﬂmmercml buﬂdmgs are proposed within the southwest portion of the site. Smce 1hese_ :

b building footprints: do not encroach within 75 feet of the fault trace, we recommend that they be

- supported on conventional perimeter continuous and isolated interior footings bearing in - -
engineered fill. The building pads shall be overexcavated in accordance with Section 4.2 10

- initigate pﬂtentia] liquefaction issues. We prﬂwdﬂ the following recommendations: for fmaﬁn‘g o
".'-{---ﬁdem_gn . : . L

E ﬁ i FGUTING BIMENSIONS AND ALLDWABLE BEARING CAPACITY

. % o Prﬂwde minimum footmg chmensmns as follows:
. Table 13 ' _
- Minimum Footing Dimensions
SRR *Minimum B 0
| _Footing Type | Depth (in) Minimum Width (in) |
R Continuous 18 oo 12
1 BT Lo o Isolated 18 | 18

shelow lowest adjacent pad grade (including frost effects)

| '_-'.'_-?2}7’-,7.3991.(}'11%-f..-. S - RO S




ERS RO Mlmmum ;fuﬂting de-pﬂiﬁ-;shdmm above are taken from jowest édja{:eni grade. 'Esnlamd'fc:ijtiz_'_l“gﬁj:__ :: . .
SO F 's;_hmﬂd']je*a‘tructuj'aj_ﬂy tied to the building slab. ' R et

Desxgn 'fdﬁﬁdaﬁnﬂﬁ tecommended above for a maximum allowable b‘earing' pressurel_bf 2,500 i e
. pounds per square foot (psf) for dead plus live loads. Increase this bearing capacity by one-third. © S
- '._f;jr_ihe-:s_heﬂ-'t-erm effects of wind or seismic loading SR - T

o | Themammum .':a}lﬂw.able. .bear.ing pr-é'ssure is a net value; the w'éi,gﬁt of the foﬁting”'ﬂi_a}r'fbé
" peglécted for design purposes. All footings located adjacent 10 utility trenches should have their. ~
- pearing surfaces helow an imaginary 1:1 (horiznntal:verticai)'p’lane projected upward-fmm the o e

- -:_h.;,tmm_'edge' of the trench to the footing.
BT 6.2 REINFORCEMENT

o The Z-'_struémr'al engineer 'shbuid design footing reinforcement to support the iﬁ-t-éndad structural
loads witheut'exce.ssiﬁe settlement. Reinforce all continuous footings with top and bottom steel
o’ provide structural continuity and to permit spanning of local irregularities. At a minimum, .

- demgnall continuous footings to structurally span a clear distance of 10 feet. ..~ -

6.3 FOUNDATION LATERAL RESISTANCE
e La‘{é{ai loads may be résis‘te&_-by'friéﬁﬁn along the base and by passive pfessufe .alﬂng':thé; si:df:s' of
_ - foundations. The passive pressure is based on an equivalent fluid pressure in ‘pounds per cubic .
- foot (pef). We recomimend the following allowable values for design: . R

E R | "-_;P'a'.f-';s'i\.ré Lateral Pressure; 300 pef 3

S . Coefficient of Friction: 0.35 :

The ahqve 'a'i!ﬂwab'iel"?a}ﬂes include a factor of safety of 1 .,SL_'_incréase the above values %jjr_ohe?

 third for the short-term offects of wind or seismic loading. Passive lateral pressure should not be .
ased for footings on or above slopes. . - S : e B

7. SLABS-ON-GRADE

o e . e :‘:-_ .

71 INTERIOR CONCRETE FLOORSLABS -

. "’We'rre'p;_@iﬁiﬁend the following minimum design for the proposed commercial building ﬂomf:slébé: o

RN -f-:--_.-':Plﬁ:ﬁ:a'ﬁiinimmﬁ No. 3 rebar on 18-inch cﬂnte'fs'withiﬁ'ﬂﬁe'middieﬁﬁfd' of the slab ta help’
B E‘ L ~-¢control the E's.'ﬂf"inciil‘l of shrinkage crack, which inherently occur as concreie cures.. SR =
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FE0 R + Provide a minimum concrete thickness of 5 inches.

'The structural engineer should provide final design thickness and -additional reinforcement, a8
L ;né;tés’_sai}r,ﬁfar.the atended structural Joads. e R o 5
- When buildings are constructed with concrete siab-on-grade, water vapor from beneath the slab "~
Sy "~ will migrate. through the slab and into the building. This water vapor can be reduced butmot -
- ! R stopped.. Vapor transmission can negatively affect floor coverings and lead to increased moisture
SR R within a building.- When water vapor migrating through the slab would be undesirable, Wwe
- recommend ihe following to reduce, but not stop, water vapor transmission ypward through the
- slab-on-grade. - - L RTINS
-1~ Construct & moisture retarder system directly beneath the slab on-grade that consists of the -
. a)__Imperrﬁeabic VEpOTr retarder membrane -sealed at all ‘seams and pipe ‘penetrations and
. eonnected to all footings. Vapor retarders shall conform to Class A vapor retarder per . S
~ ASTM E 1745-97 “Standard Specifi cation for Plastic: Water Vapor: Retarders used in
- Contact with Soil or Granular Fill under Concreie Slabs.” The vapor retarder should be -
oo underlain by - . _ [ U T T L
I TR b) 4 inches of clean crushed rock. Crushed rock should have 100 percent passi-ng'_me3:%-_in¢hj_'Q' '
b sleve and less than 5 percent passing the No. 4 Sieve R LR

2 ._U's-.%;'a -coﬁéraaté water-cement ratio for slabs-on-grade of no more than 0.50.
et S 3._...'vaide inspection and testing during concrete placement to check that the proper concrete -
: B ;_:-'ﬂnﬁZWatertement'ratin are used. . e o S

4. Moist cure 's_'lahs"fcr a minimum of 3 days. -

_ - The structural éngineér should be consulted as 10 the use of a layer of clean sand of pea :'gf#v'efi_ R
"“(less than-5 percent passing the U.S. Standard No. 200 Sieve) placed on top of the vapor retarder

- ‘membrane to assist in conCrele curing.

72 EXTERIOR FLATWORK

' Exterior fatwork includes items such as concrete - sidewalks, sieps, and outdoor courtyards.
. exposed to foot traffic only. Provide a minimum concrete flatwork thickness of § inches. To - L

~ reduce frost heave effects, provide a minimum of 6 inches of clean, well-graded aggregate base R
. beneath flatwork.. Compact aggregate base 1o at {east 90 percent relative maximum density -
- (ASTM D1557) ator slightly above the optirum moisture content. - R

3-;*ﬁ53313529353;;ﬁ' B A _' o S f'.Pagﬁﬁ3*f :f5;
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SN - 'Iﬁ:addi;t_ioﬁ to the above, place wire rmesh or rebar within the middle third nf the flatwork to help BEe bt
- control the width and offset of cracks. Use dowels at all construction joints and install frequent i

o j'ﬁims:.i :Cans‘tr'uct control and construction joints in accordance with current Portland Cement . i
- Association Guidelines. BT o e

IS pp———

8. RETAINING WALLS

Lo [ Pr__é'pt;wsé&:ré:side’nﬁai_reiﬁining walls may be supporied on cbﬁ_ﬁnﬁous fcbt'i'n.gs with é_'minimum:: O 3
ST < width of 18 inches and a minimum depth of 18 inches below lowest adjacent soil grade. o L

5 % | ]je’sig’ﬁ-’r‘e’tﬁining_:wail-fbundatinﬁs. for & maximum allowable bearing pressure of B;I}Ufﬂ: 'poa.iﬂds'_-; SR
ST BT, -'pe'r__square'_foot-{psf)'fﬁr. dead plus live loads, for footings bearing in drained soil _fc.ond'iti-tr'ns_.__- S
S o Iﬁctaa-se:this bearing capacity by one-third for the shori-term effects of wind or seismic loading. R

* The maximum allowable bearing pressure is a net value; the weight of the footing may be

~ - neglected for design purposes. - All footings located adjacent to tility trenches should have their =

bearing surfaces below an imaginary 1:1 (horizontal:vertical) plane projected upward from the e
" pottom edge of the trefich to the footing. : ok I

- Lateral foundation loads may be resisted by friction along the base and by passive pressure along
- the sides of footing and toe of the wall, a3 appropriate. The passive pressurc is-based on an. - IR
- equivalent fluid “pressure in pounds per cubic foot (pcf). We recommend an allowable passive
 lateral pressure of 300 pef, and coefficient of sliding friction of 0.35.- These allowable values .
S includea factor of safety of 1.5. Increase the above values by one-third for the short-term effects
= of wind or seismic loading. | R IS

"3;ﬂ1&_.aildin«'ahle'pa55iﬁe lateral ‘pressure must be reduced for retaining wall footings on or above
- .-slopes, - o IR L R R

B LATERAL SOIL PRESSURES

L Design retaining walls to resist lateral earth press;ure's'fmm adjoining natural _mat&ri_hlé:-&ndfdf :

RE : b:a_tk‘ﬁllj_an& from any surcharge loads. Provided that drainage is-included as__lﬁc@'mmeﬁded: o
below, -design unrestrained retaining walls with adequate drainage o resist an equivalent =
- fluid pressure of 45 pef pius one-third of any surcharge loads. R SRR

 rzoetol o L e
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[ PRI The above lateral earth pressure assumes jevel backfill conditions and sufficient drainage behind ~

i " the walls to prevent any puild-up of hydrostatic pressures from surface water infiltration andlora:

S oorise in the groundwater or artificial lake level. If drainage cannot be provided, we recommend

Sl that an additional equivalent fluid pressure of 40 pef be added to the values recommended above . o

| - forboth restrained and unrestrained walls. Damp-proofing of the walls should be included in o
" areas'where wall moisture would be problematic. - T

SRR F.urﬂlér;:ﬁ-dfe;. design all retaining walls for a seismic lateral force of 7-H” in pﬂﬁnd_é per_i-féét of -
SRS ‘retaining wall, where H? is the squared height of the wall. The seismic lateral force shall'be
SN R - -applied at 0.6 times the height of the wall, from the base ofthewall, . = ORI

o C-::-nstructa drainage system, as recommended below, to Teduce hydfostatic' forces behind the
U remngwalls. SRR O s S

© 83 RETAINING WALL DRAINAGE

- Construct either graded rock drains or geosynthetic drainage composites behind the retaining =
R ‘walls to reduce hydrostatic lateral forees. We recommend that rock drains consist of a minimum .-

1} 12-inch-thick layer of washed, crushed rock with 100 percent passing the %-inch sieve andless
. than 5 percent passing the No. 4 sieve. Envelop rock in 2 nonwoven geotextile filter fabric such -~ 5
¢ as Mirafi 140NC, or equivalent, el

_ Férrock-drains: - .

1. Place the rock drain directly behind the walls of the structure. R
2. Extend rock drains from the wall base to within 12 inches of the top of the watl,

3. Place a minimum of 4-inch-diameter perforated pipe at the basc of the wall, inside the tock
SR ~ drain and fabric, with perforations placed down. o R
T Place pipe at a gradient at least 1 percent to direct water away from the wall by gravity to a -

..+ drainage facility. - - S

- ENGED'Should.feviéw'&nd approve géosyﬁt:héﬁ' c
-84 BACKFILL " R
'Baékﬁli behind mtaiﬁiﬂ_g walls should be p]iacéd and cnm'paﬁted in accordance with Se.ctie:ni 4:6. -
- Use light compaction equipment within 5 feet of the wall face. If heavy compaction gquipment
- js used, the walls should be temporarily braced to avoid excessive wall movement. SRR

oo | R




9 PAVEMENTDESIGN | '

To ipfﬂ"ﬁ;'::i'dc'da:t&: for pa\rémen\t design, we performed iwo R-value tésts on représeﬁtat_ive;jﬁfs_'gﬂj e
- samples that we anticipated will be present in the roadway subgrade after grading. " P

R The  roadways may be designed for R = 40 subgrade provided that - clayey subgrade is_ S
L appmpriately'_mitig’at-ed where encountered during roadway construction, - Clayey subgrade areas . L
oy il need to be subexcavated and replaced with minimum R = 40 material, 'Subexcavati_nns AR
L - would need to extend to 2 depth of at least 18 inches and 12 inches for Collector and Local S
S roadways; respectively. This approach will likely require additional geotechnical observation -
'l - and Revalue testing during construction. e LT
" To date, a traffic study has not been performed for this project; therefore pavement design forthe ..~
-~ project will be based on the requirements of the Carson City Development Standards,
B T‘ranspijrtatidn-'[)ivision 2. We present estimated cumulative Equivalent Single Axle Loads™
L -.--*(ES&L?s)_heiﬂw for an expected 20 year design life. - N RORD R A

L - TABLE 5 T SERE IR
o Estimated Curnulative Equivalent Single Axle Loads (ESAL's) . S RO
B N Maximum E:;;igt' A;:;EEE* SRR
. Roadway Classification | Average Daily | moovek | - | ‘ESAL's:
T | Tamoapny | T ESAL .

| Factor® -

E _."_._’Tw;}_Laﬁe Collector o o —
|- - (wWithout Residential Driveway 8000 - 5 F 05 e 7.3x10° |
o Aceess) o L N R B R DA

- TwoLane Collector,. o o o hlanS
| (With Residential Driveway Access) 2000 ) 3 03 ._lﬁ'lxm
| Twolane Local | poo0 L 3 | 05 5.5%10" |
- *Bstimated value -

- 'Based on the estimated ESAL’s calculated above, we developed pavément'récnmtnénd'aﬁons'- e
- using the 1981 ‘Asphalt Institute Asphalt Pavement for Highways & Street Manual Series No.'1 = ' g
L '_'(MS-:I'}'recmn'mBnded by Carson City Development Standards. _We'assumei:lﬁ'?i'mzinim_um_-.; e
“ . percentile design value since the estimated ESAL values are between 10,000 and 1,000,000, & S
- standard -deviation in the etimated traffic frequencies of 0.4, and a change in the present. o
" serviceability index of 2.0, for all roadways. S P A e
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: o : s - . . - o _ . - . B . o . IRG{}RPGRHTED: ...*
. TABLES
o L R Aspha}t Concrete Pavement Sections

Lo S _:'Pmposed Roadway : : imum

Asphalt Concrete (in.) Ciass B Aggregata Base (m } h ;.

o o TwoLane Cnllect{:rr 4 _ Cge
' (Wnthnm Residential Driveway Access) o o o
_ " Two Lane Coliector, . 4 L g
_ _ § (With Residential Driveway Access) S o
R Two Lane Local -~ 3 6 e
e o *Carson City minimum pavement sections govern the thickness of asphalt concrete and. -
' _'_aggrcgate basa RIS

T LA ) 1 SUBGRADE AND AGGREGATE BASE C{)MPACTI{)N
R L R Cc-mpact ﬁmsh subgrade a:nd Type 2 Class B Aggregate Base in accmdance with Secnon 4.6.
- 9. 2 PAVEMENT MﬁINTENANCE AND REHABILIT&TION
: g : Due to varlabihw in enwmnmeniai conditions, frost and ice heave affec:ts, therma} crackmg,':-'. g
iraffic conditions, construction quality, and pavement materials, rowtine maintenance andfor =~
rehabilitation of the pavement may hecome necessary during the pavement design life. Such -

_ - -periodic maintenance may include crack sealing, seal coals, and patching, as necessary
BN -_-Rehab111tat1on may include structural overlay or reconstruction, as necessary. :

- 9 3 RESIDENTIAL BRIWWAYSIGAMGE SLABS

'We were ot retained 10 pmwde design recommendations for residential driveways or g_aiﬁg'ﬂ._
s slabs The}r should be deszgned to resist the anticipated traﬁic and structura] Iaads R

7217.7.001.01 | e I
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" 10. RISK MANAGEMENT
o Our. ék}fﬁerient:a and that of out profession clearly indicates that the risk of édsﬂy- &esign, o -
construction, and maintenance problems can be significantly Jowered ty retaining the design -
.~ geotechnical engineering firm to provide construction monitoring services as outlined below! '

IR | ]".f.::_' Retain ENGEO to review the final gfading and foundation plans priot to -construction to- -
' .. determine whether our recommendations have been implemented, and to provide additional -
-ﬂ;'_md{!iﬁed_ recormmendations, if necessary. _ S L

-2 Retain ENGEO to perform construction monitoring to check the validity of the assumptions.
~we made to prepare this report. Our services would include testing and crbservatic_rn_during'
"site cleating, mass grading, foundation excavation, underground utility construction, and
- pav_ement:subgrade and aggregate base compaction. L L s -

by 3. If any changes occur in the nature, design or jocation of 'the"prnpnéed'impravém'en'té,'.ﬁa.eﬁ
S .retain.ENGED-'_ta review the changes and prepare a written. response and validate: the -

" conclusions and recommendations in this report.

4. If 2 yedrs or more lapse between the time this report was prepared and construction, orif
- ‘conditions have changed because of natural causes or construction operations on or near the -
- site, then retain ENGEC to review this report for applicability to the new coniditions,  This

-~ report is applicable only for the project and site studied. - IRER

I we are not retained to-'peffcmi} the services described above, then we are not re_-é_p@_f_&siblﬂ for
__any parly’s interpretation of our report {and subsequent addenda, fetters, and verbal discussions).
© "1l LIMITATIONS
"._'_I":Piis: re.pqﬂ_;ﬁresents '-geotéchnical recommendations’ for construction of _impfﬁ#émcnt_é discussed
" in Section 1.3 for the State Street Development project. If changes occur in the nature o1 design
- of the project, we should be allowed to review this report and . provide’ additional -
o racamme_ndatinns, if any. S . _ : Sl
We strive to perform  our pmfessionai' services in- aﬁcorﬁaﬁc&' with- generally sccepted
_ggnt’achnica’i_ engineering principles and practices currently employed .in the project area; no '
warranty is éxpressed or implied. L e
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- “underground variability of soil, rock, stockpiled material, and groundwater, additional costs may - T
- be required to complete the project. We recommend that the owner establish a contingency fund iEan

1o cover such costs, If unexpected conditions are encountered, notify ENGEQ immediately to'_* e

R rewew Ehese cnndltmns and pmwde additional and/or modified remmmendaﬁans, as nes:essar}f

iuconponmw S

_We éeve]nped t}ns repnrt wnth limited subsurface ﬁxp]aratmn data We assume that mzr_:-_: i
' exploration data is representative of subsurface conditions across the site. - Considering possible

. "Fhe }ﬁcatmn a:ﬂd eiwatmns of our test plts are appmmmate and were esumatcd by pacmg from' e
: features mom on the Slte Map prepared by Capltai Engineering dated February 20{}6

e The locatmns crf our fault trenches and fault zones were suweyed h}r a reprﬂsentatwe of Caplta} -
o Engmeerzng on Ma}f 5 2006. : .

N Our. senrlces dld not mclude excavation sfnpmg ar shoring, soil vohime change factors, 'oi-'a'ﬂégﬂ o B
potentlal S S o e

Thxs geotechmcal exp]maﬂan did not include work to determmﬂ the emstence Df pnssxble” '
“hazardous materials, If any hazardous materials are enmuntered durmg ccnstmctmn then notlfy. _

'_ fthe pmper regulatorj,r off' cials immediately.

?21??[1{}1{;1 L e B e
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APPENDIX A

~ Field Expiﬂ'rﬁt.iﬁn' MNotes

Key to Boring Logs
Exploratory Logs:
CPT Logs

Fanlt Trench Logs
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ENGEO

RETITI : o _ S mcoamﬂmen o
T ‘-;F!ELD EX?L{}RAT!(}N NOTES
TR i We evaiuated data ga’thered frnm 5 trenches (3 cﬂmplete& h}r Lumos and Assmrates} and H} 1est TR
B o
L pits on the site. for this report. An ENGEQ representative supervised the recent trenching and test :
e . pits; and- logged the type, location, and uniformity of the underlying soil/rock. A wodel 4-107
B backhcue was used to excavate the test pits using a 2 foot w1de bucket. a o '
P o :'The expleratmy tren:::‘ﬂ 10gs present descriptions and grapl'ucally deplct the ‘subsurface. so;i rock |

and groundwater. conditions encountered. The maximum depth penetrated b}r the trenchas and
-'testpatswas 15 feet e S _ '

- We obtamed bulk sm} samples fmm the test plts using hand sa:mpimg techniqueé '

L We also eva}uated data gathered fmm the fﬂur cone. penetratwn tests conduated on the mte for | : o
© i this report. An ENGEO representative supervised the boring actmtles which were bmed toa e
TR ST mammum depth tn refusal of 40 feet below gmund surface. . . _ . el

TR _NOTESTOTHELOGS

R We determmed the lines desngnatmg the interface betwaén Smlfmck'mat'erials: on the' mgs' using :
o wsual obsewatmns The transition between the materials may be abmpt or gradual S

N The Iogs mntam iinformation ccmemmg samp}es mcuvered mdmatmns c:nf the presance of _

| _ various materials such as sand, silt, rock, existing fill, etc., ‘and observations of ‘groundwater
o _encountf:red ‘The field logs also contain our interpretation of the soilfrock. conditions’ between i
" samples.. Therefore, the logs contain both factual and - interpretative information. Our =
. recommendations are ‘based on the contents of the ﬁn&l ings The final !ogs mprasent our
—- mterpretatmn uf the contents of the field h}gs : o R

G

7217700101
- May 18,2006
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I S R KEY TO BDRING LOGS ST

L MAJORTYPES © . SRR . - DESCRIPTION. : :

%g.._ S GRAVELS. - CLET?N GRA}{JELE EIEQH :‘9‘ W - Well graded gravels or gravel-sand mmtures _ e
ﬁ_;_ | CORRSE FRACTION [y} * GP - Poorly graded gravels or gravel-sand muxtures-.

|82 /| ISLARGERTHAN 8Bl GM - Silty gravels, ravel-sand and silt rmxtures

15k | NoasEVESZE GRAVELS WITH OVER Bl ye g R

: §§E o ' ~ 12%FINES GC - Clayey gravels, gravel-sand and clay mm’tures-_g_. S

1a33 SANDS
‘%g‘” o MDRE THAN HALE E%FETEEL SANNP{Z? ;;ng .SV - Well graﬁed sands, or gravelly sand mixdures :

1 % ] 'COARSE FRACTION - R e
az ‘ﬁé‘““%ﬁfg Tg”?é’ _ 5P - Pn::ar!y graded sands of gravelly sand mixt res
Jgo |- 48 | 28k
%g 1B | sanpswitHover LI SM - Silty sand, sand-silt mixiures
BT 12%FINES P77 - 5C - Clayey sand, sand-ciay mixtures -

&E:ﬁ R o . _ l| I ML - Inorganic sift with iow to medium plasﬁcmr
=2yl SILTS AND CLAYSLIGUD UMITS0% ORLESS 74 CL - Inorganic clay with low 1o medium piastiuty
§§§ =] OL - Low plasticity organic sitts and clays’
287
ﬁgﬁ- 3 _ . o MH - Inorganic silt with mg.h plastic;ty
§ Egé L 5§.LT5 AMD GLI‘WS LICKHD LIMET GREATER THAN 50-% CH - h‘lgrganﬁc Blayl ‘with hlgh p!astmqw
: L%g ; _ - OH - Highly plastic organic silts and clays
N — — 7R L : . L
Co _ HIJGHW CRGANIC SOILS . PT- Peat and other highly organic soils - -
GRAIN SIZES _ T
S us STANDARD SERIES SIEVE sizE : . CLEAR SQUARE SIEVE DPENINGS _
200 _ 40 _ 1o 4 o M I SR ¥ s
_ suﬁfrt‘s : : _smn GRAVEL : 'oé'a'.'a 'Es'. Lo
Cﬁyg OFNE. | weDuw COARSE FINE | COnRSE LES | Bﬂ‘_"LDER__S
] 0 RELATIVE DENSITY . o CONSISTENCY
' SILTS AND CLAYS | STRENGTH  BLOWSIFOOT

| sanDs AND GRAVELS E‘-ﬂ;"g@m SIS ANSSASAS . o sRT)

1 R =2 BRI VERY SOFT Ot L D2
; ‘#ER‘!’ LCIDSE L o ﬁﬂ - SOFT S . i1;4~1=f2 e :i:.;

g o Lo 40 CMEDIM STIFE A AR
: MED%JEN DENSE 1930 - : STFFFM L e e
. ' ' : > I 1530 :
“VERYDENSE (OVER 50 VERYSTIRE ooer 4 ClovERa0

e MO!STURE mwnmau '
CBRY. 0 Apsence of moisture, dusty, dr; to'touch N
:?g?—r " ‘Damp hut rio visible waler RHNOR EONSTITUEMT QUA TlTlES tBTWE!GHT} _ .
|- o Misible freewaler . TRACE *Particles aré prasen, butesmmated to 1he Iass than 5% N
' SA'EURATED Below the water table - SOME Bl 15% g o
 SAMPLER SYMBOLS e 3%‘;’935‘3‘;
o ‘hodified Catiforala (3" 0.D.) sarpler - 'LENE'TYPE.S. a .
T o Califormia {2.5" 0.0} saimpler ' _
.. : | s FT .'. Splhl sption E’r-aanEET Sﬂi"j - La‘,‘al‘ Bl'Eak
:-.'Shelby Tube s B Daahed &adahnnalmappmmmate Iayer bre:ak
+ Continuous Core Gaouwn.wmen SYMBOLS |
Eag Sampies T Groundwater level dunng dnlllng

. @ Grab Samples o ¥ Stabilized groundwater Jevel

“NR Mo Recovery : _ e
U : EO : _ 5. PT]NumhernF biows of 143 Ib. hamrﬁerfaﬂung 3(1’“ Indmaznmcho D {1-38 rich I D] EamplET ) :. .
E N C D R [ D RATED - inaonfined comprassive sbreng:h ity tomisg. AL, aslﬂnstnnlng inéans delemnedhypudteipanedmme—!esr S
EICELLENT EVICE INCE 191 _ L




State Street Project GEX
Carson City, NV -~

TEST PITLOGS

“TestPit

 Number Depth (Feet) ~ Description -

.- ': | - CTPL. 0-6% - SILTY SAND (SM), with some cla}f, }rellumsh bmwn, lnosa, mmsl o
: ' . : . fine- to medium-grained sand _

Sample taken at 2 feet.
AL 344 to 4 Ve feet, pﬂniaﬁzcemé.maiibhfﬁalciﬁcatiﬁn.f_'-: L
r '_ ._ _ 3 :_  | - | DR RERI Sampietaken'atétfeef. S
b k R : - Samp}etakenatﬁfeet

61 -8% -~ SAND/(SP), yellowish brown, mx:dmm dense, mmst ﬁne- to
- medium-grained sand, traces of gravels.

61510 GRAVELLY SAND (SW), yellowish brown, moderate dcnsuy,': :
moist, medium- to coarse-grained sand.

- Sample taken at 9 feet..

_ Botiom of test pit at 10 feet.
- No groundwater encountcrevd

P2 0-2 SILTY SAND (SM), yeilowish brown, moderate density, moist
A " trace of clay, trace of fine gravel, upper 6 inches is @ hard dense -
 layer. E S

%L : C = oo . _ Sampletakenatifnm
2-7 SILTY SAND (SM), with gravﬂl }re}lswmh bmwn m@derate

- o S . . - density, moist, 10— 20% angulargravels

Sample taken at 5 feet.

) S_Lngged B},r Steva Cmnshaw
U g217.7.00L.01 L . D e e e
' Daté Logged: s I T P S Figire A1




State Street Project GEX .
' Carson City, NV

; o o Co - TEST PIT LOGS

B T TestPit

7.12  SAND(SP) light yellowish brown, moderate density. moist, fine-to
L " medium-grained sand, traces of gravel. AT

Sample taken at 9 feet. |

AT feet, increase in gravel, dense. |

Bottom of test pit at 12 feet.
No groundwater encountered.

~ qp3 0-2  SILTYSAND(SM). brown, moderate density, moist, fine-grained
; ' . . sand, traces of clay. e IR o

E’ : - ._: S 2-6 SILTY SAND {SM}, yelldwiéh bmwn,'rﬁodﬁratﬂ density, mc.'a'.ist,.
P L ﬁne—tomedium-grainedsand,tracescfgravel. L

o Sém;ﬂe. tﬁken'a’s'?.feét. '

"" R R --_Sampi'etakenafifeet.'- '

6v5-11  SAND (SP), with gravel, yellowish brown, moist, dense; fine-to-
- coarse-grained sand, angular gravels. SR T

* Sample taken at g feet... .

" Bottom of test pitat 11 feet.
'No groundwater encountered. -

. Logged By: Steve Crenshaw -
~o717700101 o o o S o : B e
- Date Logged: 211706 T ' S Figure A-l.




State Street Project GEX
Carson City, NV '

~ TESTPITLOGS

i ' L S "Nii_tﬂbei" . Depth (Feet) _ i s Description i

P tpa 0-2 . SILTY SAND (SM), brown, moderate- denslty, moist fine-grained .
L ~ sand, traces of clay. o S

Sample taken at 2 feet

R  SILTY SAND (SM), yellomsh brown, mmlerate densﬁy,mmst
2040
_ o fine- to medivm- gramed sand. _
Sample taken at 5 feet. |

6%2-10%  ‘gAND (SP) yellowish hmwn, moderate dmsxt}r, moist, mﬁdmm— o
' ... coarse-grained sand, traces of gravel ' T o

_'Sample taken at 9 feet.
At 9 feet, increase in gré‘vsi. '

‘Boitom of test pit at 10 Ve feet.
No groundwater encountered. -

: SooTes o 0-1% © SILTY SAND (SM), with clay, brown, moderate dansuty, meis{,-
P .. - . fine-grained sand, fraces of gravel. o

% L e y1%.3  SILTY SAND (SM), yellowish brown, moderate density. var:.f ST
: E = ' S 7T moist, fine- to medium-grained sand, traces ofclay. .~ S

'Sample taken at 2 feet.

o 3-5 CLAYEY SAND (SC), bmwn very dcnse to snff very mmst clay _ _:_-: >
R noduais, medmm‘grmncd sand. . _ : . -

| Sample i.ake-n at 3 feet. |

© . Sample taken at 4 feet.

- Logged By: Steve Crenshaw
- 7217.1.001.01 J s LT - -
"DateLngged mma B P Flgumm
TP O | Pageﬁaf“?
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~ State Street Project GEJ{
Carson City, N¥

TEST PIT LOGS

: Tcéi Pit

 Nmber | Depth (Feet)

* Description

._5_.-?.._

7-10%

SILTY SAND (SM), :,rellﬁw:sh brown, moderate densrty, mnist,'

fine- to medium-grained sand.

i SAND (SP), with gravel, yclluwmh brown, mudesatﬁdeﬂSit:}r; mni.si,'
fine- to cnarse—gramcd sand RPN

~ Sample taken at 9 fﬂet'

Bottom of test pit at 1{) 1 feet

" No groundwater encountered

7_10%

SILTY SAND (SM), brown, muderate densny, moist, fine-grained

. sand, with some clay.

Sample taken at 1 ftm't

- SILTY SAND (SM), hgmhmwn, moderate dcnsny, moist, fine-t0 -
_ coarse-grained sand, traces of gravel, : IR

* Sample taken at 4 feet.

Sampia taken at 6 feet
SAND (SP), yaﬂownsh brown, dense, moist, with gravel

Sample taken at 8 feet. '

Bottom of test pit at 10 Va feet.
" Wo groundwater encouniered.

- Logged By: Steve Crenshaw. |

7217.7.001.01 -

. Date Logged: 2/17/06 )

’Flgure An
P’age 4 of ? -
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. State Street Prujé'ci GEX
Carson City, NV

TEST PITLOGS

3 I}Bscriptin-n

SILTY SAND (SM), brown, moderate densﬁ}r mo;st, ﬁne— to

medium-grained sand, traces of gravel.

SILTY SAND (SW). yeliowwh bmwn, mnderate densu}r, mmst, 8

" fine- to medium-grained sand, traces of gravei

. Samplle taken .at 2 feet.

Sample taken at 4 feet.

© - QAND (SP), yellowish brown, medmm dense moist, medmm— f'_: _
grained sand, with clay, gravel. : _ .

- Sample taken at 7 feet.

At 7 feet, clayey sand nnduals with matrix.

Bottom of test pit at 10 feet.

‘No groundwater encountered;

TP 0-2

4%-10

= '_"..;-Lﬁggeﬁ_ By: Steve Crenshaw
o 7217700100
. Date Logged: 2/17/06

- SILTY SAND (SM) light bmwn mﬂderaie densu}r, mmst f“me- t(}.'.-. L

medium-grained sand, traces of cla}r and gravel. -

-Sample taken at 2 feet.

Samp]e taken at 4 feet.

SAND {S?} with grave}s yellﬂwxsh brown mnderate densuy, L |
moist, fine- to coarse- gramed sand, and cla}rey sand nodua}s :

- Sample taken at 6 feet.

|  : Figumﬁ_l
- PageSof7

SILTY SAND (SM), hmwn, mnderate]y dense, mmst ﬁne gramm:l' o
. sand. v



A R S : StateSnﬁaiPru]actGEX
R o o ~ Carson City, NV

e  TESTPITLOGS

L _-'.Tf:‘s_t- Pit
. Number .

Depth (Feety . . Description

10-12 GRAVELLY SAND (GW), light yeﬁc}wmh brown, densc moist,
C : medjum- to coarse-grained sand angular _ e

¥
B
i

1

‘ o e ._ - N .S"ainpiet'akenat-l{]fe&t

" Bottom of test pit at 12 feet.
" No groundwater encnuntﬂred

SELE L S p9 . 0-2  SILTYSAND (SM), brown, mnderate densﬂy, mmst ﬁn&gramed |
5 L o sand, traces of gravel. '

" Sample taken at 1 ¥ feet.
224 SILTY SAND (SM), with some c}a}r light yellnwmh brown, .

moderate density, moist to sllghﬂ}r wet, fine- m medmm—gramed
sand, traces of gxavel B _ : e i

_ _4-‘6 - SILTY SﬁND (SN, with ciayey sand nuduals, densc mmst ﬁne—; s
- to medium-grained sand. . : IRt

e SRR s  Sample taken at 4 feet.

’“‘ SRS e Sample taken at 5 feet.

6-11% . SAND (SP), with grave]s hght bmwn densc, mmst medlum—
o ' grained sand, angular sand and gravel, . : _

_ o L . o _'Sampletakenatg-fezt.

Bottom of test pit at 11 Yo feet.
No groundwater encountered.

" Logged By: Steve Crenshaw -
Cmmizoeelol SRR .
' DateLngged Efl?fﬂﬁ L e e FzgureA 1
- e L Pageﬁ@f’?




State Street Project GEX
Carson City, NV

,,

- TESTPITLOGS

. Number - '_-Dﬁpth (Feet) N o : Dﬁscnptmn_

TP 0-2 - SILTY SAND (SM), brown, moderate denmt}r, moist, ﬁne-grmned |
R S sand, traces of gravel. . . L

. Sample taken at 1% feet.

2.3 SILTY SAND (SMD), with some clay, light brown, moderam densﬁy,
a - moist, fine- to medium-grained sand.

Sample taken at 2 2 feet

P e . 3-11 - - SAND (SP), with gravcl light nrangish brown, mndcrate dans:ty, Lo
= REERREE L muoist, fine- to medivm-grained sand, some ciay nnduais IR

Sample taken at 5 feet.
Sample taken at 10 feet.

- Bottom of test pit at 11 feet.
- No groundwater encountered. -

- Logged By: Steve Crenshaw

77700101 o PP P TR e

~ Date Logged:- 2/17/06 ' B L . FigureA-l
R e e  Page7of7 .




[
Sk
3

" CPT Soil Classification Legend

Morm:alized_-Fri-c'tidh-;ﬁatio -
Classification Chart -

EDHF‘-‘ mﬁm’l Description o 1000p
: = . Meg : . _

e

o ~® ui".n:"'g_'is;._-____.i

‘2 Sensitive, Fine Grained - ";"? N
4 - Organic Sofis-Peats &F
4.5 CiaysClay to Sily Clay

2 Silk Mlxtums Clayey Silt to Silty {;Iay
|3 Sand Mixtures-Sltty Sand 1o Sandy Sil

100

4 B Sands-Clean Sand to Siliy Sand

6 Gravelly Sand to Sang

D 1 Very Sif San to Clayey Sand *

10

2 ‘u"ery SHiff, Fine Grained *

NORMALIZED CONE RESISTANCE

l{*} Heauﬂy mensaﬂdafed or{',‘emented - L o
_______ _ R : 05 1.0 5.0 10
o ' FRICTHON RATIO, . . X100%

¥

NORMALIZED =%, -

Geneml "IGtES'

C}ass FR - Classaﬁcatlon based on Friction Ratm PK Rnbeﬁsoﬂ 199[}
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- .. APPENDIX B |
- LABORATORY TEST DATA
Summary of Moisture-Density Test Data
. Expansion Index Test Results =~ . o
Liquid and Plastic Limits Test Report .
 Particle Size Distribution Report
-+ R-Value Test Report (2 pages} - -
- Analytical Results of Soil Corrosion (3 pages)




' 'm'ﬂﬂnpon'msﬂ

. | Summary of Moisture Test Data

che oo L Exploratory Depth | Moisture

RN ' ' Location {feety | Content
o LR TP 8.1
Sl e TR 5.0
RO TP3 1.0
TP3 8.4
o] TP4 738
T TP4 6.1

: o - - TPS 1.3
- TPG 131
TP& 10.3
TP7 16
TP7 7.4

TPS 14.0
TP8 5.4
TPS 1% 7.2
TP9 4 10.7
TP10 244 10.1
TP10 5 2.1

Slon| & [taleaion vt ||t O ls (o




 EXPANSION INDEX TEST RESULTS
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Sk . DATE: 3/1/08
St JOBNO.: 7217.5.001.01
. JOBNAME: State Street -

WAL 1 NmAL ] ANAL |
" DRY - | MOISTURE | MOISTURE |

) ip. | DESCRIPTION | gpoh) - | %) %) | INDEX

S g ‘Brown silty _ _ _ EES
. .TPZ@E... I sand (SM} 116.9 8.0 . 1_1..4 |- .ﬂ_ .

T oo L Brown silty _ e _
TPO@25 | onismy 115.0 70 | 132 0

. CLASSIFICATION OF EXPANSIVE SOIL
L ASTM D 4829 a

- EXPANSICON POTENTIAL .
0 NDEX EXPANSION
TR ¢ i B Very Low
2150 ' . Low
L B1R0 Medium
L e e . . 81-130 . S High
B TIDIS IS AT ' b Above 130 | [ Very High

. ENGEQ

~ 'INCORPORATED .

SAMPLE | SO | DENSITY | CONTENT | CONTENT | EXPANSION |




[ LIQUID AND PLASTIC LIMITS TEST REPORT e

| Dashed line indicates the approximate /| /
1 upper limit boundary for natural soils - / :

PLASTICITY INDEX

| MH cir{}H."' _

S R '1[]... . . a0 — '5[3“ 70 S Qﬂ. . g .T'-'FJ.:';':
R ST o LIQUID LMIT IR _ R R &

. SOIL DATA

- MNATURAL | _ _ S o .

- SAMPLE | DEPTH WATER CPLASTIC . | LIQUID . | PLASTICITY | oine }
NO. B 8] . CONTENT LT o [ wmir | INDEX P :

e B (i R - . _ % | ) %) e ]
i cooo e GEX . TP2-1&2 | 1-2feet o NP NV NP | osM
Copbomoc ] GEXC | TPB2 | 2feet | Cbowe oW Np s )

[ g.'stiugm_;wb PLASTIC LIMITS TEST REPORT]| Client: - o L — : 1
SR (N ENGEO || Project: State Street R A TN I
iNCORPORATED | Project Noi:_7217.7.001.01 SRR Fig’ur’e“f--_ B
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_ Date: 3/1/20086
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Sunland Analytical
11353 Pyrites Way, Suite 4 -
- Rancho Cordova, CA 95670
{916} 852-8557

bate Reported 03/01/2006
pate Submitted nzfzzfzunﬁ

foi-  Bteve Crenshaw

S Bnged Ing. _

72213 Plaza Dr.
'. .npck1iﬁ; ca 95765

'?rom Gene Olzphant, ph.D. %\ Randy HBorney F)
S . general Managey %, Lab Manager

- | The repnrfed'analysis was requested for the fol‘lnwing locatcion:
Location : 7127.7.001.01 gite ID : TR2-1.
' Thank you for your business.

R A 1o 4 future raference to this analys:.s plaase use sm«‘a # 45959 93031

...,__-...‘-.............:—......_—--._.._.._-.-._.-_-.-_-._.....-_—-.—-.‘_--u--—-....‘_....-——-‘_.--............--..-.—--u ........

_3011 pH o752
'M:.n;mum P.es:u.st:.v:mty Co12.33 0hm#--cﬁ' _{klﬂﬂﬂ} L
chloride . 4.9 ppm " 00.00049 %
. gulfate - o pl7 opem gp. 00007 - %
METHODS

pH and Min. Resmt:.w.ty A DOT - Test #643 S
aﬂlfaua P DOT Test #417, rhloride Ch DOT Test #4232

'D_E§§§jﬁ§ﬁ]ﬁﬁiﬁg'aff:
| MAR 08 ot fi

Efﬁéiﬁz.f)




Sunland Analyncai
11353 Pyrites Way, Suite 4
“Rancho Cerdova, CA 95670
{916} 852-8557 '

- 'Data_'ﬂ..épurt-ed. 03,.-'01,“'2%6 s
" Date Submitted _;-uzfz'z'fz'uns SRS

‘Po:  Steve Crenshaw
. Engso Ine, o

e '-_:::':'.?'213 Plaza Dr. .
ﬂ'{“nhcklin;.cn ... 95785

: AR 'Frcatm Gene Oliphant,: Ph D. N Randy Hcrney/ﬂ;}
i ‘ : . : General Hanagar - % Lab Manager

R The reported analys:ts was requested fnr ‘the following locatiﬁam}'_: '
Lotatien : 7127.7.001.01  Site ID : TP5-2. ' Lo

Phank you for your business.

-------------------------------------------------------------------------------------

EVALUATION FOR 801IL CORR‘GSIOH

geil pE . 7.24
' inimum Resistivity ~ 13.67  ohm-cm (x1000)

e chioiids . e.opsm  00.00060 %

. P ~ Sulfate 0.5 ppm - 00.00005 %

: ) METHODE _
N I R L e pH and Min. Rea*stlvzty Ch BOT Test #643
_ L IR RERE -+ sulfate CA DOT Test #4417, chloride CA poT teast 422




.ih&-—-u-d-ﬁﬂnn‘ﬂnu--— ......

-Sunland Analytical
11353 Pyrites Way, Suite 4
Rancha Cordova, CA 95670
(916) 852-8557

E}ate Reported ﬁ'jfﬂljzbﬁs.
| 'Date Sutmitted 1’.}2,."'22,."213(!5 .

Mo : "-.E'teﬁre' Craﬁéhaw _

o 'Engeo I,
2213 Plaza Dr.
-Ro_‘?-klln; Oh L FETES

..:From Gene Dlz.phant, . Ph DY Rsndy }iurney{flA

General Managex %, Lab Manager |

_ “The reparte& analysis was reguested for 't’he'folldwing 1cfcatin';i= -
Locatwn g 7127.7.001.01 Site ID : TPB-2. ' : _ S
' Thank ycm for your business.

_a_—u-__un-_p_»m-n____,*_-_u—_‘___--—,_-__a-hm-—m---

coil pE . 1.10
'-'.____!-iinlmum Resn.st:.v:.ty 15.28 uhm-cm {xluno}
- Chloride :Z; o 3.1 ppm - - 60.00031 %
Sulfate'_';   . 6.1 ppm - 00.00001 %
am'mons RS

o and Min. Resiatz\rlt}r Ca DGT Test #543
sulfate C& DOT Test #4117, Chleride CA DOT Tast #422
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. - Conceptual 'Dra'in'a'geifstudy R -
| | For |

 MILLSLANDING

Prepared for.

. Landmark Homes :
985 Damonte Ranch Plwy. #3{)0
: | Reno NV 8952‘f o

F'repafed by

_ C’AP[TAL ENGINEERING

R 'Pa Box 3?5::1 o (775)882-5630 Fax(775)885- F282 - © Carson mry w«'sym;r S

N Aﬁlg, 2306-'.'.: - -




o ~post-development fiows. |

. The site conditions range from gently sloping terrain with 2 0.5%, to 2% slope to a- R
. steeper terrain on the westerly side of the project sloping at approximately 20%: The
~ existing soils fit into the hydrologic soii group of B, and have been obtained from the -
ia.test-Ge'atEGhnica} Report of the site. The existing ground cover consists of bitterbrush, o
- _-Sagebrush that are native to this area. The existing soils are classified as moderate to -  .
- -good condition with runoff coefficient of .33, based on the native ground cover The -
- type description has been included in this report. L S TR

- Pre-Development Conditions and Discha ge Points e
- As shown in Figure 3, drainage from Basin 1 includes the existing Millennium | pre-
- development drainage, the Long Street drainage and the current existing Mills e
L Landingproposed development. ‘All the water flows in a southeasterly direction down LT
towards to the southeast corner of the Mills Landing development site. The waterjs -

Slipport the Tentative Map plans for Mills Land.mg. The Mills Landing._Sité_-'is'- e

. approximately 10.1 acres in size, and is located aiong U.S. Highway 50 as wel as north. S
- of the intersection of State Street & U.S. Highway 50. This project is located in Carson
- City. (See vicinity map, figure 1, inciuded in this report for general Location.) Pians call N
. for the development of a Planed - Unjt Development aiong with a commercial portion.

o The project is 94 lots and 3 commercial buildings ranging is size from 4,000 sg-ft.upto -
12,000 sq. ft. {See figure 2 for site plan.) Currently the site is in FEMA Fiood Zone B.
o {See Appendix Dy _ o R T

- The Conceptual Drainage Study for Milis Landing takes into account the existing .
~ drainage, both pre and post development, of Millennium | at State Street. Thisis = -
- because much of the drainage flowing off of the Millennium I site directly affects the ;
- Mills Landingsite. Also inciuded, is some runoff from Long Street that flows down Molly =
- Drive into the project site. The existing sub-basins take these areas into account.

~~This Conceptual Drainage Study is provided to support the conceptual plans for the .
o M_Hls_l;aradfng site. A Technicai Drainage Study will be done at a future date to address -
_ 'the:ﬁna#_design-ﬂf the onsite storm drainage system ang sizing of the pipes and _ -
- detention basins. S _ o L

_Th;e, Rational Mefhod was used to determine the fiow rates of the site, Because the site S
is about 10 acres, the Rational Methog accurately caiculates the pre-development and




- the 100-year storm. (See Table 3),

. carried over existing ground and through drainage channsis. Basin 2, or the proposed G
- commercial devalopment drainage fiows toward U.S. Highway 50 frn'm“Ccrbeﬂ;;St'reet.; e
_ - The water fiows over relatively flat and bare ground. The existing discharges are as .o

 IABLEY [ PRE-DEVEL OPMENT FLOWS - q
B Y R v _|85chs | ;i RRERR

. {Sub2 1.4 cfs - 2.7 cfs

“the proposed storm drain system. o o e L o
The water wili then be combined with the new improvement runoff from basini. The =~
-combined fiows from basin 1 wiil then flow onto the southeastem part of the Mills =~ e
' Landingdevelopment through a series of gutters, pipes, and channels. Thcse'ﬂuws.wfﬂg S

-~ {Subt 1 7.5 cfs |  13.8 cfs _ o
o LSub2 [26cfs _ I5dcfs 1

3 The;ﬁefterit'iq'n ponds for basin 1 will provide a reduiction in 5 year peak rﬁiénﬁérﬁé_ from SRR
_?.5-¢fs_-tn;':;e'SS than 4.1 cfs. The volume required is 10367 cu. ft., and the total storage [T
‘provided is 16076 cu. During the 100 —year storm, once the ponds il up;the -~

discharge rate will be approximately 11 ofs (See Tabie 3). This is because the pandé' -

~can hold all byt 2044 cu. i, of post-development peak drainage. = L
- The detention pond for basin 2 will hoid both the 5 and 100 year storms, The storage - s
- Tequired for this pond for the 5-year storm is 2286 cu. ft. and the storage required for the oo
- 100-year storm is 4470 oy, 1 The total storage provided js 4869 cu, ft. This storage - .
- will allow for a discharge less than of 1.4 for the 5-year storm ang less than 2.6 cfs for




- IABLES ST hEVELOPREN FLOWS AFTER DETENTION |

SUB-BASIN - | 5§ YEAR 100 YEAR SRR
1 Sub1 < 4.1cfs 11 cfs U IR
| Sub 2 _ < 1.4 cfs  <26cfs o
{‘;:oﬁ-cl'usion ' ' .

- This. conceptual study has evaluated the exi’stihg and ;artrposed_ storm water mnoff DA
- -conditions for the proposed development. The flows from the offsite sub-basins wili - o

- continue to be routed through the project only slightly impacting the proposed .

- development. The study presents detailed evidence that the proposed drainage sjrst&hnﬁ B
o .WHI-'n-nt;i_ncrease the offsite storm water flows, from the pre-deveiopment ievels. This.
- study complies with Carson City Standards and requirements. A more detailed. -

~evaluation of the storm drainage system will be Prepared and submitted with the Mills =~

Landing Development Plans.




Z_RaiI.FaIf ! Soil .Typ-es | o




Ak e LIS L 1'1.'5"-1.”1-1!.}’“5}‘. Lrais server . e S o S ) o . PagEi Df‘4 o

©POINT PRECIPITATION -
FREQUENCY ESTIMATES: _

:_ B e o FROM NOAAATLAS 14
L O ~Nevada 39.168 N 119,764 W 4795 feet

CT T froim "E’reui]jifiqsiun-ﬁaquem:y Aflas of the Linited Sites” NOAA Atlas |4, Violume I, Versiond . Do

N S T ) - G.M. Bonsin, D, Martis, . Lin, T. Parzyhok, 3. Yekta, and [, Riley
i [ o ST e T NIDAA, Natfonal Weather Service, Sitver Spring, Maryland, 200
P LT ' : . Enracted: Man Jul 17 2005

- Location Maps [ Other Info. - |

1 Gonfiderice -:.L:finfﬁits . | ‘seasonality

et

GIS data | Maps | Help | Docs | US. Map

. Precipitation Intensity Estimates {in/hr) _

/-5 1o 1 15 ]F 30 ] 60 ilfzﬂ].s j 61zl fias il a |7 [Ti0 )20 30|45 |[en ]|

»sars)l| min || » W min || min r_mm:m[ hr;”_T“ | ke ILhJ@]&J@&Eﬂ{ﬂﬂyda}f o Lo R

2 Juae ]t Joso ol Joss 1025 §[0.20 Jlo.14 Jjo.09 |[o.06 J[0.04 [Jo.0z o.01 001 oot Jootfosoooe]

[ o ool e eacle s s foos ossow o oo Jooroleotass]

L 11.82 ][£.50 ][1 01 [[0-63 J[o.39 ][o-30 Jio.20 |[o.14 |6.09 |[0.06 [lo.03 Jo.03 002 oo [loorpootfoot) -
23911981t 33 |[o:s2 |[o4s [jo.36 Jjo.24 lo-1s Jlo1 o7 Jjo.04 Tlo.o3 0.0z Jo.or Jootlfootffoor] -

2:92 |2:42,[1.63 1101 [f0.56 JJo41 Jlo.27 Jlo15 Jfo.iz |0.08 JJo0s Jo.03 Joos Joor Poifootlpotf

5 112.94 11198 J11-22 J0.66 [fo.47 |[o.30 Jo.20 |[o. 14 h@]@%ﬁm-l&aﬂiﬂ.ﬂ-}--{].ﬂﬂéﬂ.ﬁﬂ SRR

i 3‘:5‘5‘@i@ﬂ.wwﬁ@33 10.22 Jlo.15 0.0 Tfo.06 Jo.04 WW@WW% SR

5Ll [506 150657 Jo s o3 Joas s o Joor Jows Jows Joos footlpotlonl]

e

(000

1000 1366 J[6.55 |[s.45 .67 227115 |fo.7s Jfoa3 027 Jlos o2 [0.08 Jf0.05 Jjo.04 1002 Jp.o2ffeni]fporf o
" = e e e TR

SR Text vers.i'm:'ri Gf -’fé!:hi'e - [ ~ Thes precipitabion frequency estimates aee basad an @ patlial furalion zaries. AR iz the Average Recumence Interval, < -
D - : | Plizase vefer b the dosurpankasisn for mare infarmation. MOTE: Formatling foross estimates nagr zefp bo Eppear as per, - o




tipitation 'Ffaqaengy ﬁata Server - :Eagei_:of'cﬁz

F‘ar'tuaE duratmn based Paint I0F . Eur*ues
39,168 M 119.764 W 4799 f% )

BB-day [ oo

S-min
Bemiw o
lﬁ—mtﬁ

{ '@Bi. 'i SRR T T ST T TR ! [ - [ T I f b1 Pk
SEE € oE +or £ o0& L L oL ok e I B T - | b - -
P B g R R TR =R wi R ag o i g L= Mmoo L m m L o
TE I -~ S T T | 1 [ T T AT T T T D
R A T . - N S S T U S AR N
e @ m - T I T 2 DL = n e
S o i R Buratian R IR 1
o Mon el I? 16'1@ 15 {150 ’ . :
awua-r'age Fecurrence Enterual
tyearss
2-ysar —— _ S C1BE-year ——.
N S ) : S B e gmire s
Af—year —8— . S ) L 508-ysar ——
[ R 1L | e ) - 1BEG~geapr | -
: [JonfideﬂceiLimrts -
SR A L Upper hnund of the 90% confidence interval
A Precipitation: Intens:ty Estimates (in/hr} _ R
-'-'.IfARI*"" 5| 10 15 30 | 60 (1200 3 b 24 048 4 || T |10} 20 r?oﬂ 45 | Bl ) .
hr | he | dav | day || day j| day [[day|| day||day}

Jyears)|| min || min | min | min- min || min b || br | hr : .
Y ']jlgs‘?-j!_|1.|:mi'0.sr5 10,58 11036 .23 5013 [o.13 Jlo.08 Jo.0s Jfo .01 —jgem.]@gmﬂm%_; .
BES (1 1 (305 5w (o e ot 70 0 0 o

228 ]|m ||144J]{}97 |[0:60 )[o37 J[o25 Jfo.zo J[o.13 |[o.05 Jo.05 1.0 Jfo.0z. .02 Jo.ot Jlootffoor]oer]

e Jzss 1120 Jio.74-Jlo.44 Jlo 33 Jfo.23 Jfo-15 .10 Jjo.0s Jfo.04 [o.03 ][o-02 Jfo.01 Jfe.01ffe.0nifo.01] -
25 1573 -‘]j 84 |E*:“ 1158 Jlo.98 Jjo.55 Jfo.40 J0.27 Jfo.18 Jio.12 Jjo.08 J[o.05 Jjo.03 Jjo.02 Jle-o1 [[o.o1ljo.0tlio.0f [
[0.14 |[0.69 }|0.05 jo.04 Jjo.03 Jjo.02 Je.orfootffoot] -

50 |#587)5.49]2.88 ][1.94 |[1.20 |[0.65 Jjo.a7 Jjo30 Jjo.21 BT
CLaow 564 [l4.29][354 J2.39 Y148 JJo77 Jlos4 Jo3e o.23 e aﬂnmiﬂﬂﬁ o4 Jfo.03 o0z Joofjooifon -
200 Y695 115291137 1294 [[1282 ][0.92 Jfo:63 J[o.39 Jfo.26 J10.17 Jjo.11 [jo.07 Jjo.05 Jlo.03 Ifo.02 Jloot]p.orfoot]|
500 Jpor |[5 90)}5.70 J3.84 |[2.38 J[1.20 ][o.81 Jfoas Jfo.30 Jfo20o.13 Jfo.08 JJo.0s Jfo.o4 Jfo.02 [sozfooifioor]
- 1000 [11.05][8 41][6.95 J4.68 2,90 1[1.46 |[0.98 |[0.51 |[0.33 |[0.22 [jo.14 H_m_w_ii_ﬂg_[unﬂz [o.02ffootffootl{ -

i “The upper baond of the cmfﬁmoe irdenral at 0% sonédence level is the valee whish 5% of the sinulaled qzza&?.ife valies for a given é'equenca' are fgreatar thar.

- " These precipitation freguency: sstiriates are based oo 2 parial dieakicy series. ARl iz the Average Recunence Inferval,
: 1ease mafer ko the dncuruenlahen icf nure mimaﬁnn M}T; Furmamnu preveats estimates nea zera b amear as. e,




R . * Lower bound of the 992 confidence interval . -
AR .+ Precipitation Intensity Estimates (invhey

!El-]'_’?:_* 5
sl win

= 48

_El.!@_l 0.76 11063 ][0-42 [[o.26 [jo.1& Jjo.15 Jo.10 0.07 J[0.04 fo.03 Jjo.02 ffo.01 oo [0.00 Jfo.00]fo.00
o s oo loxs oisJos o Joos o o oot oo oo
| sl oo o oss oo oz foteTor JoorJoor Joor oas ot Joor Joion

10 1003 154|128 [fo.e6 WWWMW@

L% B 12:33 J[1-93 [[1:30 Jjo.80 [lo.47 o35 1j0.23 .t Jfo.11 | 0.07 Jo.04 Jlo.03 Jo.02 J[o.01 [o.o1]fo.otlfo.07

e 100

1 liower bound of she corifidance inteve: al $0% confidence level i Fle valug which % of the simulated quantie velmes fior & given fequency are less han,
- Bihese prac‘pitaﬁ-:ﬂ.ﬁ,ﬁqugncy estinales 2re hased on partial uration: raima series. &RE S the Anerage Recurmence inberess,

o ~ra fafer lathe dnnumenMﬁm.iuf-mdre infarmation, NOTE: Formiatting prawsnits estmates nezr zarn bo appesr 25 zero.

aonet
F
# \}
A3
O™ h )

£
e
[
0
‘ﬂ”i .
.o
=)
u.}'
o P
%‘L
&
v
T,
s
.
eey™

-
i
;~
¥
b
Pl
£
-
[
30N

- These maps were preduted using & drect map requestfom the

1.5, Lensus Bureqy Mapping and Cartographic Sesources

Tiger Map Server,

. Please read diselnimer for move infermation,

© ol s mivre e e LTI T M PR AL B R 2

r:_.n;r A5 30 1 6h 12-{1_'-_3 Slizpzaiasl a7 Moo [ 20 a0 a5
oain j| v j min i min i min  he ) hr i_hr || br | day || day || day || day day|jday||i
1

ARG
&
=1E

e 85 s |ior 163 1110 ]lo:68 [loai o3 Jozi o4 Jo.10 [[0.05 Jfo.04 fr |

o 1420519 64 {178 io Ip.co 044 Y028 [fo-19 Jo.t4 J[o:08 |[o.05 J[o03 Jfo.05 .02 Joorjeotfoor] AR
e bRl lon oo oo oo foie oo ororieaen
[5.76 Jl4.39 [3.63 [[2.44 151 ]o.83 Jfo-60 [fo.34 JJo.22 |[o.16 12.10 Jfo.06 Jlo.04 Jlo03 ][o.02 o0 1][p.01 poi]]

. pége;gidf'4




R R RN E LT . Pagedor

= Connecter -
. Stream

—— Btate o
—— County . o
- Indian Resv i ~Military Area =
- Lakef Pondf Ocean National Park. S
;& - Btreet : .. Other Park -
s == EXpressway SR o | AT e
-H-. e H igh?iﬂ"f s '.;.»m ":U“ﬂty .
Scale 1:228583 e

T g & km
*average-~trys scale dgpm:?s on mn?tnr Eresniluw‘:kinn

8 mi

“ther Maps/Photographs -

%1=g“,itew USGS digital prﬂz’npimtq_qﬂa&rangie {DOQ)

wailable . o Ll : , :
7 m this site; A DOG is 2 computer-generated image of an aerial photograph in which image displacement caused by ter
.- has been removed. It combines the i

ervain relief and camerq.
mage characteristics of g photograph with the Beometric qualities of a map. Visit the USGS for mipre -
“nformation. . DR ol

covering

this location from TenaServer: USGS Aerial Phé'tﬂgraph_' may also h»f:

,!."aterSE'ede_tlg'e#iﬁ -me_:mfn'maﬁnh .-  B

1ci _tjie,}i._f.&:t;g;!i._gd fo:j Itﬁi;gpﬁaﬁéh'usmg'm:ﬂ U.s. Enﬁ;nmnenmi Protection .fagénicy's site, |
- limate Data Sources -

o 2cipitation ﬁ"éf,.vf;e.r;éiv'j."eﬁdﬁ. étreg baxea’ ;m :.a'a

Wormarion

- it observing sites in ihe area, regardiess of if their darg was used in this sty

1a from a variety of sources, but fargely NCDC The foltowing links provide general - _
For detailed information about the Stations used by this
L ease refer to oy documentition,

- ng the National Climatic Data Center's (NCDC) station search engine, locate other olimate stations within:

- H-30 minutes - LLOR. _ *1degree. fof s location (39.] 68,
‘DC. L o

119.764). Digita] ASCIT data can be obtain'e;d'dimcﬂy from " _ :

: ol Resouices Conservation Service (NRC'S) SNOTEL (SNOwpack TELemetry) stations by visiting the .~
jg&t_m:l:t_ﬂegm;i_-ﬁ_ﬁm.-'ﬂ;:ﬁ;&n.&ﬁﬁ;mejpeciﬁf SNOTEL station maps. Lo

 roreteoralogical Design Studies Center -~ . L : . L i N
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© ““ehanges. : L S
oo Risk of cormogion pertains to potential soil-induced

" hemieal action that dissolves o weakens uncoated steel

e baid

neoated - steel boundaries or sgi

- “horizons is more susceptible to corrosion than an installs-
of soil or within gne

e DN that s entirely within one kingd
il horizon, S

e ‘Erosion factbﬁé_ are used to prediet thé-emdi'bﬂity of a
. .zoil and its tolerance “to -eragion in relation to specific

The soil erodibility fac-

~ urosion by water. Soils having the highest K values are-
. the most erodible; K vaiues tange from .10 to 0.64. T
© " timate annupal soil 1088 per acre, the K value of a soil ig
- uodified by factors representing plant cover, grade and
o length of slope, ‘management practices, and climate. The
., iHoss tolerarice factor (T} is the maximum rate of soil
+ " losion, “whether from rainfall or sl blowing, that ean
. geeur withonpt reduciig. crop prodectivg or environmenta]
: _q_gaﬁty. The rate is expressed in tons of scfl loss per acre

= i year, - o

- Wing evodibility Froups are made up of soils that_ have mugﬂ Group B. Soils having a moderate S
theroughly wet. These eonsist chiefly of moderately deep .

=HIm

and the amount of spjf

oo das g result of blowing. Soils are grouped aceording to

- R following distinetions: = . .. S _

7 ds, coarse sands, fine sands, and very fine sands.
ese goily are -extremeiy-e-mﬂihle, 80 vegetation is dif.

: :;“;:tu establish. They are generally not suitable for

2 Loamy sang, loamy fine sands, and

9@-,‘1‘51%5 - soils are

- %ﬁ?‘!wn ir ‘i'ntensivefmeas.ures ta contral

loamy very fine

soil blowing are

o ! fﬁ?‘ld}f iﬂ-am's,-coarse_-_sanﬂy Inams, fine sandy loams,
ﬁ';? fine sandy loams. These soilg are highly erodi.
YODS ean be grown if intensive measures to con-
hiﬂWMg_areused,_ s _ o
uus-' loanty 80ils that are Jess than 35 percent
e ore than 5 percent finely divided caleium car-
4 erodible, '

. to control soil blowing are used.

and less than 5 percent finely

r {K) is a measure of the susceptibility of the soil to -

very highly erodible, but Crops can

4. Clays, siIty_cfays,'clay Iﬂams_,ﬁ'&nd'-'sﬁtyﬂelay 'lq_:ams .

that are mére than 35 percent clay. These sofls “are

moderataly erndible, but Crops can be

5. Loamy soils that are jess_"thén'

control sof] blowing are used.

6. Loamy soils that are 18 to 35 percent elay and less RRISS

than 5 percent finely divided ealeigm carbonate, except
silty elay loams. These soils
Crops can easily be grown. -

7. Silty ciay loams that are

8. Stony or gravelly soils and other seils not subject to
80il blowing. . e L R
Soil and water features S B

Table 15 contains information helpful i ‘planning land
uses gnd engineering projects that are likely to be af-

fected by soil and water features.
Hydrologic seit groups

from breeipitation. Seils not protected by vegetation. are o

placed in one of four EYoups on the basis of the intake of
water after the soils have
precipitation from long-duration storms,
The four hydrologic soil groups are: LT
Group A, Soils having a high infiltration rate fiow ru--
noff potentialy when thoroughly wet. These eonsist chiefly .

of deep, well drained to excessively drained sands or

gravels. These soils

have a high rate of water transmis-
sion, T

infiltraticr rate when-

or well drained soils -

or deep, moderately weil drained .
' e io moderately coarse

that have a claypan or clay layer at

‘and soils that are shallow over nearly impervioys materi. .

Ficoding is the temporary eovering - of soil by water

~ from overflowing streams, by runoff water from adjacent .

are very slightly erodible, and . .
less than 35 percent clay <
divided caleium: carbonats, e
These soils are yery slightly erodible, and erops can easily

been wetted and have received =
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| To Vlew a copy of the Flood Insurance:;

Rate Map in regards to th1s
o development
please contact the Commumty

)evelopment/Plannmg D1V1s1on _- .

at 887 2180
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© INTRODUCTION

L The Mills Landing at State Street project is apprommateiy ’}D 1 acres in'size and is
- propesed to consist of approximately 89 residential units located: along State Street; and
-3 commercial buildings located along U.S. Highway 50 in Carson City NV. (See figure1, }
- The water facilities plan will incorporate connections to the existing 8” water main at two -

~ - existing street locations in State Strest (verify 8", not 6”). There will be a cunﬂect;on for
- the commercial development to the 12" main in U.S, Highway 50, : o

‘The Mills Landing water system was analyzed for the worst case scenaric to | msure thaf L

S the proposed water system wouild meet pressure and Velﬂclty reqwrements in -

_- acccrdance Carsc:-n City Standards

R '_':Emsnns SYSTEM

o -As presenteuﬁ on Flgure 2 the emstmg water system consists of one 8” waierflne

(verify), located in State Street that will be used as a connection point for the prcposed BRI

tesidential portion of the development, and a 12" water main that will be used forthe
_commercual portion of the development. This water main is located in U. S. Highway 50

o and runs across the front of the proposed commercial prcpefty A duuble check vatve o

~ will be required at this location.
The flow test fire hydrants are located on State Street near the corner of State Street

- and-Long Street in Carson City. The flow test data for both of these hydrants was "
- provided by Carson City Utilities and has been included in the appendix for. reference

. The information for the existing water mains, shown on Figure 2, was obtamed from the RO
_ Carson Clty Water Maps {page number H1 'I) o o

- PRDPOSED SED SYSTEM

-As presented in Figure 2 the infrastructure to be acided for Mflls Landlng at. State Street . |

- will be 8" water distribution mains. The 8" water main connectlons to the e;-nstmg system o

will be at locations as mentioned above.
The flow tests fire hyciran*t data is included in'the back of thls report Frsm that data

| there is an average fiow of 3276 gpm at 20 residual psi. The actual fest pumpingwas -
apprnximately 1300 gpm with a residual pressure of 85 psi. Static pressure wasat100 o

psi.. o
_ 13{]{} gpm will be utlflzed to pmwde conservative residual firs fiows, therefore the L
calculations for the residential portion allow for an 8" water main throughout the pro;ect -

- that connects to the existing 8" water main in State Street. The highest point on-the -

.- property is 6.9 ft above the existing water main. This is a loss of about 3 psa a‘t thai
- pointdue to elevation. . ERIE
. The:pipe length to that point is approximately 580 ft of 8" F’VC {consewatwely assume a

P - single iine).- Using the Hazen — Williams Equations and Charts 13(}0 gpm over 580 ﬂ: nf B

. PVC'produces a friction loss of about 5.5 psi. | -
- . The total psi lost through elevation change and pipe- fength is approxlmately 8. 5 psi for e
1300 gpm. - The residual pressure of the tested fire hydrant was 85 psi at approximately j. DS

. _.-_'13{JD gpm. The loss of 8.5 psi will result in a residual I pressure of 76 p5| at the hrghest e
- ipmnt frre hydrant ThIS is we]l above the minimum af 20 p5| ERRREE el




- The commeruak port:on of the project has mgmfacanily Eess distance and Iess eaevatlan . RO
- change from the existing 12" water main currently in U.S. Highway 50 to the hlghest fire _' gt

o “hydrant point. Assuming similar flows and pressures in the 12" line as were inthe 8" '

" line, the available fire flow of 3267 cfs at 20 psi residual is well in excess of the 1500
- gpm required at the commercial site. Total losses at the commercial site will be less
i than 10 pSI for ‘4500 gmp. :

'jsummaav _____
. The analysis m‘ the exastmg water system with the addrtion of the pmposed Mills
“Landing development shows that the infill development is located in a well supphed
~high pressure area of the Carsen City Water System. The project will provide a safe
- “and adequate water system to supply both the residential and commercial porhons of

e the project
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 APPENDIX“B"

- Flow Test




_ LUMOS AND ASSOCIATES, INC.

Sk Septanha 29,

T mlﬂmﬂngaheme _
- Carson City, NV B9706-1319
| _  Attn; Rory Hogen

s s e W
e mmm,m?wf é:-—-lﬂf?ﬁ' B

B R, m&mmwmwmmmmmmmmmm
R ._--_mmmmmmmawemammwmm -

. '_mmmﬂmmw&mﬁwmﬂmﬂmmﬂtm&te&wﬂm

vof 3,049 apr atzﬂmmprmm Thepmposedfmﬂ:ﬁngis
_'_'-'_MMQuwmzmmwm therefore, we have assumed _

- the required fire flow o be one half gfthe3. 750/ specified by the Carson (ity Fire -~ -
- Department for an unsprinkiered busidii mﬂwabmmmmltaﬂeﬁre e
o mmmwmmmmmmmmm&m _ o

| 'j;'wm-mmmmms,ﬁamdm%M-mw. o

--MEMW S Co - Bt Longlay Lana, S48 5 o 1788 Madte Sipeg - :
i Gl Jo0 0 oo HY BaEN o o " Fullon: N 23408 URTIIRRE
e -??&W.‘?W‘r . MMT'E‘I-I- o FISBIT B « Fa FIE83T 4122 ’ FUSATIZTE Y » Faol FTEAMZIEOGY.




- DATE OF TEST: _Z2/3%
" REQUESTED BY: _thuase £ Lourer.

= 'f*‘i".ﬁs'f‘ LOCATIONS: . (Street & Cross. Street or M&ress} e

B mﬂ: NT:

| MAINLINE SIZE: &' IR
-::---.PﬁESSURE Static (&) DO PEI

. b= 100 . 5{

CARSON CITY, NEVADA

'FIRE FLOW DATA SIEE'I'

 CONSOLIDATED MUNICIPALITY AND STATE CAPITAL

'WATER UTILITY 'DIVISION -

i) TIME OF TEST:

oY=

_Stear & Lok

Regidual (R) BS PSI

Pitot (B) __&ed . PSI

O = FLOW QUANTITY FROM HYDRANT
Q= {29.83) X (€} X (D*) X {irl’ ) '

Qo= {29, 33}1{ =3 )y X (28 ) X E 5

LR A Galloms Per Him:te B

I Avarasue warer carcoraTron

LOCATION MAP

- ExIT coRFFICIENT (C) j _ mxiv mmma (INCHES) {’D} E__'S_____

D= - m e u,. QJDJD

Dy = D - 20 PST =

e ——T—

_IFQ‘ znu mu., - g, - 011 H-‘-Q. = o
| = [{3C - _}_'___} 1] + énm : 32’?3’2’

- UTILITIES DEPARTMENT

IS o = 1342 7 80 s
(8) - 20 psSI e =zngve

o . Environmeatal Cotrol Authority » 3306 Burt Way, #7 - 89701 « (702 887-2340 e
_ Wasiewaler Reclamation Plant + 3320 . 5th Streat « 89701 » (702)887-2360
*Ukility Bilting » 2621 Noriligate Lane, #66 » 89706 » (702)887-2370

- Sewer Utility + 3300 Butti Way, #7 « 89701 » (702) 887-2340 -
U Vlater Fltifity o 3300 Butt] Wey $0 o BOHH o 0707 RET-FI45
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- INTRODUCTION =
- The Mills Landing at State Street project is approximately 10.1 acres in size and is L
- . proposed to consist of approximately 94 residential units located along State Street, and
3 commercial buildings located along U.S. Highway 50 in Carson City NV. (See figure1,)
. The water facilities plan will incorporate connections to the existing 8" water main at two
existing street locations in State Street (verify 8", not 6”). There will be a connection for-
- -the commercial development to the 12" main in U.S. Highway 50. o e
- The Mills Landing water system was analyzed for the worst case scenario to insure that -
- the proposed water system would meet pressure and velocity requirementsin -~
. accordance Carson City Standards. | R

 EXISTING SYSTEM c

- As presented on Figure 2, the existing water system consists of one 8" waterline |
~(verify), located in State Street that will be used as a connection point for the proposed -~ i
- residential portion of the development, and a 12" water main that will be used for the.
- commercial portion of the development. This water main is located in U.S. Highway 50 S
- -and runs across the front of the proposed commercial property. A double check valve -~~~ =~
- will be required at this location. o - e
- The flow test fire hydranis are located on State Street near the corner of State Street - -
~-and Long Street in Carson City. The flow test data for both of these hydrants was -~~~
- provided by Carson City Utilities and has been included in the appendix for reference. - o
- The information for the existing water mains, shown on Figure 2, was obtained fromthe =~ = -
-Carson City Water Maps (page number H11). o o

'PROPOSED SYSTEM

.. As presented in Figure 2, the infrastricture 1o be added for Mills Landing at State Street.
. will be 8" water distribution mains. The 8" water main connections to the existing system

~ will be at locations as mentioned above. N AP

. The flow tests fire hydrant data is included in the back of this report. From thatdata, -~ -
there is an average flow of 3276 gpm at 20 residual psi. The actual test pumping was

anpmxima;tely 1300 gpm with a residua! pressure of 85 psi.- Static pressure was at 100

copsic o o | o
- 1300 gpm will be utilized to provide conservative residuat fire flows, therefore, the . -
- -caleulations for the residential portion allow for an 8" water main throughout the project =~
- that connects to the existing 8" water main in State Street. The highest pointonthe =~
. property is 6.9 ft above the existing water main. This is a loss of about 3psiatthat ~
- pointdue to elevation. = o T
- The pipe length to that point is approximately 580 ft of 8” PV {(conservatively assume a -
~single-line). Using the Hazen ~ Williams Equations and Charts, 1300 gpm over 580 ft of
-~ PVC produces a friction lossofabout55psi. . P ER Ry
- The total psi lost through elevation change and pipe length is approximately 8.5 psifor = -
. 1300.gpm. The residual pressure of the tested fire hydrant was 85 psi at approximately -
- 1300 gpm.  The loss of 8.5 psi will resuilt in a residual pressure of 76 psi at the highest =
- point fire hydrant. This is well above the minimum of 20 psi. E R
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