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December 16, 2019

Planning Department
Washoe County

1001 East Ninth Street
Reno, Nevada 89512

RE: Summit Christian Church Phase 4.0 Worship Center
To Whom It May Concern:

Dyer Engineering Consultants is pleased to submit a Special Use Permit (SUP) request on behalf
of Summit Christian Church. The enclosed Washoe County applications and supporting
materials are meant to provide Planning and Engineering staff and the Board of Adjustment
ample detail to approve site grading and a religious assembly use located at 7075 Pyramid Way,
Sparks, Nevada (APN 083-730-13). Summit Christian Church and the affiliated Summit Ridge
Christian Preschool and Daycare center are growing, which is evidence of their valued
contribution to the local community. With this positive expansion comes need for additional
facilities that accommodate activities and operations such as worship, office and
administration, childcare and education, parking, and enclosed storage. Phase 4.0 is outlined in
this SUP - it is anchored on a new 40,689-square foot two-story worship center building with
seating for 1,500 plus a smaller 33,06 square foot administrative office building to the rear (to
be built at a later date) phased parking, and a reconfiguration of the existing church building for
expanded family use that also accommodates 645 square feet of interior storage. As designed,
this 15-year buildout is the full realization of a master planned vision for the Summit Christian
Church complex.

Summit Christian Church received previous SUP approvals (beginning in January 2001 with
SW011-027) with 52 conditions that were either completed or have expired. In the previous
land use cases the County Board of Adjustment approved a SUP by making the following
findings:

a) Consistency. The proposed use is consistent with the action programs, policies, standards
and maps of the Master Plan and the applicable area plan;

The parcel is 36.7-acres with split Master Plan and Zoning designations. Development on
the site is clustered on less than half of the total site area and lies entirely within the
Medium Density Suburban (MDS) zone which is consistent with its Master Plan
Suburban Residential (SR) designation (refer to the land use maps provided). This



b)

portion of the site is flatter and has been identified in the Spanish Springs Development
Suitability Map.

The church has had no issues with land use conflicts over the past two decades and will
continue to be a good transition between the conserved open space lands to the west
and the adjacent single-family residences present on GR to the north, MDS/GR to the
south, and HDS to the east (across Pyramid Way).

Master plan policies that support this development project are identified below:

o LUT.4.1 Maintain a balanced distribution of land use patterns to:
o Provide opportunities for a variety of land uses, facilities and services that serve
present and future population;
o Promote integrated communities with opportunities for employment, housing,
schools, park civic facilities, and services essential to the daily life of residents
o LUT.21.2 Nonresidential development shall be compatible with the nearby
neighborhoods, service and facility capacities, and the surrounding environment
o SS.1.1.1 A minimum 25-foot buffer should be provided between all property lines
and rights-of-way along all arterial streets. No fences, walls, or structures shall be
permitted in these areas. Development designs shall be encouraged to maintain a
compatible landscaping theme for buffers areas throughout the planning area.

Improvements. There are or will be adequate services and infrastructure to support the
proposed development;

The proposed expansion ties right into existing utilities and infrastructure already
present on site and that have been sized for this buildout. Summit Christian Church is
already served by Waste Management, NV Energy, Truckee Meadows Water Authority,
and the Truckee Meadows Water Reclamation Facility (via City of Sparks Sanitary
Sewer). Generated demand from the proposed expansion is anticipated to be minimal
given that the site facilities fit within a larger shared use development:

Hours of Operation

e Church Office: Monday thru Thursday 9:00am — 4:30pm

e Church Services: Saturday at 5:00pm, Sunday at 9:00am/10:30am/12:00pm

e Church Facility: Sunday 7:00am-5:00pm, Monday thru Friday 6:00am-9:30pm, and
Saturday 7:00am-7:00pm

Employees & Student Enrollment

85 Summit Christian Church Staff

30 Summit Ridge Preschool and Daycare Staff

121 Preschool/Pre-Kindergarten/Daycare Students
180 Anchor Point Before & After School Care Students
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d)

Congregation
Easter weekend attracts 4,000 attendees versus a typical weekend attendance of 2,200

Christmas Eve attracts 4,800 attendees over a four-day period

Site Suitability. The site is physically suitable for the type of development and for the
intensity of development;

Phase 4.0 development can only occur at this location since it will be an integral part of
the Summit Christian Church complex (refer to Site Photographs). Site hydrology,
geology, or soils pose no hazards or constraints on the project as designed. This is
confirmed in the Dyer Engineering Consultants and CFA Hydrology Reports, and in the
Black Eagle Consulting geotechnical study included with this application.

From an architectural and site planning perspective the parcel is large and could
accommodate varied layouts, however the creation of a clustered church complex or
campus perched upon the hill allows for physical distance from rights-of-way and
adjacent residential properties. This isolation and elevation take advantage of the
surrounding inspiring mountain views and the expansive Spanish Springs Valley below to
invite deeper reflection and contemplation in one’s religious participation.

Considerable attention has been paid to transportation at this parcel. The buildings are
surrounded by parking not visible from Pyramid Way because of site topography and
matured landscaping. Circulation analysis was conducted by Solaegui Engineers (report
included with this application) and proactively, Summit Christian Church has instituted a
comprehensive transportation management plan including mitigation like restricted
one-way circulation through the site, adding a NDOT deceleration lane and contributing
to the signalized intersection at Pyramid Way, instituting volunteer attendants to direct
parking cars, and also by providing sufficient off-street parking to meet project need.
Based on a parking ratio of 1 stall per 3 auditorium seats it is anticipated that the new
1,500 seat worship center will generate need for 295 stalls. Future phasing of the
administrative office building will require 74 more spaces at the site, thus bringing the
total expansion to 369 spaces. As shown on the attached Preliminary Site Plan, all
parking can be accommodated and with the existing parking lot at Summit Christian
Church the site will have a total of 738 off-street parking spaces after buildout of Phase
4.0. Note, the northeast portion of the parking lot will remain unpaved until such time
as the administration building gets constructed in Phase 4.0 thus necessitating paving
and striping of its 77 stalls.

Issuance Not Detrimental: The issuance of the permit will not be significantly detrimental
to the public health, safety or welfare; injurious to the property or improvements of
adjacent properties; or detrimental to the character of the surrounding area; and

Summit Christian Church serves its community and the public at large through its long
tradition of service and charity. The issuance of a building permit will not be beneficial,



e)

injurious, to adjacent properties. Site operations primarily occur indoors - with the
exception being use of the playground located behind the family building and occasional
use of the proposed outdoor space wedged between the existing building and the new
worship center.

As shown on the building elevations and in the attached renderings the design
demonstrates use of desert colors and materials that complement the parcel’s
mountain backdrop and that elevate the architectural quality and aesthetic conditions
currently present in the immediate landscape. Exterior lighting has also been designed
for Washoe County residential adjacency standards and all parking lot and all exterior
wall mount fixtures meet dark sky requirements (refer to the Photometric Plan included
with this application). The proposed “Worship Center” wall signage has also been
included on the elevations and meets Washoe County Land Development Code
standards.

Effect on a Military Installation: Issuance of the permit will not have a detrimental effect
on the location, purpose or mission of the military installation.

This finding is not applicable since there are currently no military installations in the site
vicinity.

Thank you for taking time to review the Summit Christian Church Special Use Permit
application. | appreciate your time and consideration. Should you have any questions or be in
need of additional information, please feel free to contact me at (510) 993-4034 or via email at
kerry@tdg-inc.com.

Sincerely,

Kerry Rohrmeier, PhD AICP

Enclosure

Fees

Owner Affidavit

General Development Application

Special Use Permit Application

Property Tax Proof

Slope Map

Preliminary Site Plan

Preliminary Grading Plan

Preliminary Utility Plan

Cross Sections

Preliminary Landscape Plan

Preliminary Irrigation Plan

Conceptual Building Elevations

Conceptual Building Floorplan

Preliminary Photometric Plan

Dyer Preliminary Hydrology Letter and CFA Report
Black Eagle Consulting Preliminary Geotechnical Report
Solaegui Engineers Traffic Impact Report



Master Plan — Suburban Residential

083-730-12




Photographs of existing Summit Christian
Church and Summit Ridge facilities. Image 1
(top) is the existing 700 seat auditorium.
Image 2 (right) is the Summit Ridge Preschool
and Daycare Center Playground. Image 3
(bottom) is a concrete pad and the exposed
dirt area to be developed with Phase 4.0 as
the new - worship center.




Renderings of the new worship center building.
Images 1 and 2 (left) show the stage and
audience vantages. Images 3 and 4 (below) are
spaces to socialize.




PHASE 4 LANDSCAPE DATA

PROPERTY SITE AREA = 367 ACRES (1599044 SQ FT)
ZONING: GENERAL COMMERCIAL

AREA SUBJECT TO CONSTRUCTION APPROX. 435835 SQ FT (8.07 ACRES)
REGUIRED LANDSCAFE AREA = 87)64 5Q FT (20%)

PROVIDED LANDSCAPE AREAS AS AS SHOAN:

NORSHIP CENTER ¢ PARKING EXPANSION ORNAMENTAL LANDSCAPE AREA = 56209
« EXISTING ORNAMENTAL LANDSCAPING = 84,260 5Q FT

* REVEGETATION AREA = 60424 SQ FT

TREES REQUIRED = 38

* 36 = | TREE PER 10 PARKING SPACES
(383

SPACES PROVIDED) ~
\,
TREES PROVIDED = 38 MIN \ B
PLAY'\
SHRUBS REQUIRED = SHRUBS TO REACH PER WASHOE ZONE '\
COUNTY CODE AREA.
EX.
8L0G
NOT A
PART
TREES
N
—
PLANT LEGEND 3
BOTANICAL NAME/COMMON NAME MIN. SIZE
DECIDUOUS TREES el
ACER PLATANOIDES/NORNAY MAPLE 245" CAL.
MALUS 'IOENSIS/PRAIRIE ROSE CRAB. 245 CAL. -
PLATANS ACERIFOLIA BLOODGOOD/BLOODGOOD LONDON PLANE 244" CAL.
PRNJS 'CANADA RED! RED 245 CAL.
PYRUS CALLERYANA REDSPIRE/REDSPIRE PEAR 245" CAL.
EVERGREEN TREES MIN. SIZE
- CALOCEDRUS DECURRENS/INGENSE CEDAR 6 HT.
- PICEA PUNGENS 'HOOPSII/HOOPSII BLUE SPRUCE L. ) Q
- PINUS NIGRA/AUSTRIAN PINE & HT. [ R I %
<
— a
'COLUMNAR JUNIPERS (INCLUDED IN SHRUB COUNT) ’— Im}
‘ - JNIPERUS CHINENSIS 'BLUE POINT/BLUE POINT JNIPER ewr. |
- JNIPERUS CHINENSIS 'SPARTAN/SPARTAN JNIPER & T, .
3 - JINIPERUS SCOPULORUM 'MOONGLON/MOONGLOW JINIPER & H.
3 - JUNIPERUS SCOPULORUM 'ICHITA BLUE/WCHITA BLUE JNIPER o .
SHRUBS & ORNAMENTAL GRASSES MIN. SIZE °
BERBERIS LEAF 5GAL.
CALAMAGROSTIS X ACUTIFLORA KARL FOERSTER/FEATHER REED GRASS | GAL
- CORNUS SERICEA 'ISANTI/ISANT| RED-OSIER DOGINOOD 5 GAL.
- CORNJS STOLONIFERAREDTAIG DOSNOOD 5 GAL.
I 5 6AL.
- EUONYMUS ALATUS COMPACTA/DINARF BURNING BUSH 5 GAL.
- EUONYMUS FORTUNEI/EVERGREEN EVONYMUS 5 GAL.
EUONYMUS FORTUNEI EMERALD AND GOLD'/ES6 EUONYMUS 5 GAL.
- EUONYMUS KIAUTECHOVICUS MANHATTAN/MANHATTAN EUONYMUS 5 6AL.
- FORSYTHIA X INTERMEDIA/FORSYTHIA 5 6AL.
JINIPERUS CHINENSIS 'SEA GREEN/5.6. INIPER 56AL. EXISTING SLOPE PLANTED WITH NATIVE
JNIPERUS SABINA TAMARISCIFOLIA/TAMARIX JUNIPER 5 6AL. TREES .
- PANICUM VIRGATUM/SAITCH GRASS. 1 GAL PROTECT IN PLACE. REPAIR/REPLACE
- IA ATRIPLICIFOLIARRUSSIAN SAGE | GAL. “IN-KIND" ANY EXISTING SLOPE
- PHOTINIA X INTERMEDIA/PHOTINIA 5GAL. PLANTINGS DAMAGED DURING [} 30' 60' 90 /
CONSTRUCTION.
PINJS MUGO MIGO/MIGHO PINE 56AL.
PRUNUS CISTENA/DNARF PURPLE-LEAF PLUM 5 GAL.
RHUS AROMATICA 'GRO-LON/GRO-_ON FRAGRANT SUMAC 56AL.
ROSA X NOARE/RED GROUNDCOVER ROSE 3 GAL.

- ROSA X RADRAZZ/KNOCK OUT ROSE 3 AL Scale in Feet



HORIZONTAL TREX SIDING

EQUIPMENT SCREEN
PAN
EXTERIOR PLASTER INSULATED WALL PANELS HORIZONTAL TREX SIDING

WITH REVEALS LEDGER STONE VENEER EQUIPMENT SCREEN

LEDGER STONE VENEER
INSULATED WALL PANELS
EXTERIOR PLASTER WITH REVEALS

]

TUBE STEEL "TREE" COLUMNS ENTRY COURTYARD ALUMINUM STOREFRONT WINDOW HEARTH CAFE OUTDOOR DINING
WITH UPLIGHT SYSTEM WITH LOW E HIGH
SOUTH ELEVATION  peRFORMANCE GLAZING EAST ELEVATION
INSULATED WALL PANELS HORIZONTAL TREX SIDING EXTERIOR PLASTER

STANDING SEAM METAL ROOF.

INSULATED WALL PANELS EQUIPMENT SCREEN

WITH REVEALS

NORTH ENTRY BACKSTAGE DOCK COURTYARD BEYOND
NORTH ELEVATION WEST ELEVATION




Washoe County Development Application

Your entire application is a public record.

If you have a concern about releasing

personal information, please contact Planning and Building staff at 775.328.6100.

Project Information

Staff Assigned Case No.:

Project Name:

Summit Christian Church Phase 4.0 Worship Center

Description: Grading

Project  gpecial Use Permit for Religious Assembly in MDS and GR zones and for

Project Address: 7075 Pyramid Highway, Sparks, NV 89436

Project Area (acres or square feet): New development = 8.1-acres. Existing development = 21.5-acres

Project Location (with point of reference to major cross streets AND area locator):

The western corners of Golden View Way and Pyramid Highway

Assessor’s Parcel No.(s):

Parcel Acreage:

Assessor’s Parcel No.(s): Parcel Acreage:

083-730-13

36.7-acres

Indicate any previous Washoe County approvals associated with this application:
Case No.(s). SW011-027, SW02-006 (Amendment to SW0011-027)

Applicant Information (attach additional sheets if necessary)

Property Owner:

Professional Consultant:

Name: Summit Christian Church

Name: Dyer Engineering Consultants

Address: 7075 Pyramid Highway

Address: 9160 Double Diamond Pkwy

Sparks, NV

Zip: 89436

Reno, NV Zip: 89521

Phone: 775-424-5683x106 Fax:

Phone: 775-420-4549 Fax:

Email: cwinslow@summitnv.org

Email: ljohnson@dyerengineering.com

Cell: 775-745-8520

Other:

Cell: 775-342-5171 Other:

Contact Person: Christopher Winslow

Contact Person: Lonnie J. Johnson, PE

Applicant/Developer:

Other Persons to be Contacted:

Name: Summit Christian Church

Name: Dyer Engineering

Address: 7075 Pyramid Highway

Address: 9160 Double Diamond Pkwy

Sparks, NV

Zip: 89436

Reno, NV Zip: 89521

Phone: 775-424-5683x106 Fax:

Phone: 510-993-4034 Fax:

Email: cwinslow@summitnv.org

Email: kerry@tdg-inc.com

Cell:

Other:

Cell: 510-993-4034 Other:

Contact Person: Christopher Winslow

Contact Person: Kerry Rohrmeier, Planner

For Office Use Only

Date Received:

Initial:

Planning Area:

County Commission District:

Master Plan Designation(s):

CAB(s):

Regulatory Zoning(s):

December 2018



Special Use Permit Application

Supplemental Information
(All required information may be separately attached)

1. What is the project being requested?

An expansion of Summit Christian Church to include a new 40,689-sq ft two story worship center, a new
administrative 33,064-sq ft office building and 369 parking spaces along with a reconfiguration of the
existing church to be a family center with an additional 645-square feet of enclosed storage to be
developed over the next 15 years.

2. Provide a site plan with all existing and proposed structures (e.g. new structures, roadway
improvements, utilities, sanitation, water supply, drainage, parking, signs, etc.)

This application includes a Preliminary Site Plan, Colored Slope Map, Preliminary Grading
Plan, Preliminary Utility Plan, Cross Sections, Landscape and Irrigation Plans, Building
Elevations and Floorplans, and a Photometric Plan.

3. What is the intended phasing schedule for the construction and completion of the project?

It will take 15 years to accomplish full buildout. Construction of the new two-story worship center along with
reconfiguration of the existing Summit Church Building and parking scheduled next. Followed by construction of an
administrative/office building behind the worship center, paved parking at the northeast corner of the existing surface lot,
and the enclosed storage addition to the south side of the family center building.

4. What physical characteristics of your location and/or premises are especially suited to deal with the
impacts and the intensity of your proposed use?

This is an expansion of an existing development which was master planned to include the Worship Center. The northeastern portion of the parcel within the
MDS zone is well suited to this development in part because it has been previously graded (refer to the Colored Slope Map) and also because this area has
been identified on the Spanish Springs Development Suitability Map. Site topography is such that steeper slopes are protected by the GR zoning
designation, and yet the flatter areas are still elevated above neighboring residences to the east. (across Pyramid Highway). Further, the adjacent housing to
the north and south is a significant distance from any Summit Church building far exceeding the 25' requirement in the Spanish Springs Plan.

5. What are the anticipated beneficial aspects or affects your project will have on adjacent properties and
the community?

Summit Christian Church takes an active and important role in the local community. As such
the Church has offered its facilities for use in emergency situations given it has ample
multipurpose rooms, a kitchen/coffee bar, spaces geared for children and a playground.

6. What are the anticipated negative impacts or affect your project will have on adjacent properties?
How will you mitigate these impacts?

Negative impacts have been mitigated. The building is set way back from the streetfront, the
site has matured landscaping, all slopes will be stabilized, most grading will be covered by
structure or paving, and the worship center building will hide the proposed retaining wall.

7. Provide specific information on landscaping, parking, type of signs and lighting, and all other code
requirements pertinent to the type of use being purposed. Show and indicate these requirements on
submitted drawings with the application.

Parking, lighting, landscaping, and wall signage are included on the plans and have been designed pursuant to the Washoe Count Land Development Code

Washoe County Planning and Building December 2018
SPECIAL USE PERMITS APPLICATION SUPPLEMENTAL INFORMATION
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8. Are there any restrictive covenants, recorded conditions, or deed restrictions (CC&Rs) that apply to

the area subject to the special use permit request? (If so, please attach a copy.)

O Yes | No
9. Ultilities:
a. Sewer Service Through the City of Sparks to the Truckee Meadows Water Reclamation Facility
b. Electrical Service NV Energy
c. Telephone Service ATT
d. LPG or Natural Gas Service NV Energy
e. Solid Waste Disposal Service |Waste Management
f. Cable Television Service Charter or AT&T
g. Water Service Truckee Meadows Water Authority

For most uses, Washoe County Code, Chapter 110, Article 422, Water and Sewer Resource
Requirements, requires the dedication of water rights to Washoe County. Please indicate the type

and quantity of water rights you have available should dedication be required.

h. Permit #

acre-feet per year

Certificate #

acre-feet per year

.

Surface Claim #

acre-feet per year

k. Other #

acre-feet per year

Title of those rights (as filed with the State Engineer in the Division of Water Resources of the
Department of Conservation and Natural Resources).

The site is currently served by the Truckee Meadows Water Authority and will continue to be served with expansion.

10. Community Services (provided and nearest facility):

Citifare Bus Stop

a. Fire Station Sparks Fire Station is slightly closer than Truckee Meadows Fire Station 46
b. Health Care Facility Northern Nevada Medical Center

c. Elementary School Miguel Sepulveda Elementary School

d. Middle School Sky Ranch Middle School

e. High School Edward Reed High School

f. Parks Wedekind Regional Park

g. Library Spanish Springs Library

h.

Rock Boulevard at York Way

Washoe County Planning and Building

SPECIAL USE PERMITS APPLICATION SUPPLEMENTAL INFORMATION

8

December 2018



Special Use Permit Application
for Grading

Supplemental Information
(All required information may be separately attached)

1. What is the purpose of the grading?

Land disturbing activities are required to prepare this site for development including
cuts and fills and retaining walls not more than 6' in height.

2. How many cubic yards of material are you proposing to excavate on site?

Parking, lighting, landscaping, and wall signage are included on the plans and have been designed pursuant to the Washoe Count Land Development Code

3. How many square feet of surface of the property are you disturbing?

New development extends 8.1-acres and is an expansion to the existing 21.5-acres.

4. How many cubic yards of material are you exporting or importing? If none, how are you managing to
balance the work on-site?

About 50,000 cubic yards will be cut from the site. 30,000 cubic yards will be placed on the
north end of the parcel and shaped into a naturally appearing mound that is stabilized with
revegation. The remaining 20,000 cubic yards will be exported from the site.

5. Is it possible to develop your property without surpassing the grading thresholds requiring a Special
Use Permit? (Explain fully your answer.)

It is not possible to develop the property without surpassing a Washoe County SUP threshold due to site topography. To
respect the natural environment much of the parcel will continue to be left in a natural state that has been conserved
through GR zoning. Development, both new and existing, has been clustered toward the MDS portion of the site to make
the building complex compatible and easily accessible.

6. Has any portion of the grading shown on the plan been done previously? (If yes, explain the
circumstances, the year the work was done, and who completed the work.)

As shown on the slope map there is an existing flat pad area which was always intended for buildout of this phase of
development (specifically the worship center and administration/office buildings). This pad stems from previous initial site
preparations, however as the project nears construction these flattened dirt areas must be refined to finished floor
elevations as specified in Black Eagle Consulting's Preliminary Geotechnical Report and on the Preliminary Grading Plan.

7. Have you shown all areas on your site plan that are proposed to be disturbed by grading? (If no,
explain your answer.)

Yes

Washoe County Planning and Building December 2018
SPECIAL USE PERMITS APPLICATION GRADING SUPPLEMENTAL INFORMATION
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10.

11.

12.

13.

14.

15.

Can the disturbed area be seen from off-site? If yes, from which directions and which properties or
roadways?

Disturbed areas should not be noticeable from the right of way or neighboring properties.
The mounded material on the north end of the property will fit in with site topography and
the worship center will completely screen the retaining wall behind it.

Could neighboring properties also be served by the proposed access/grading requested (i.e. if you
are creating a driveway, would it be used for access to additional neighboring properties)?

The Summit Christian Church development has improved downhill drainage conditions by directing stormwater into
detention basins allowing for greater infiltration than what would flow downhill toward existing residences if left in a
purely natural state. This improvement isn't shared directly with neighbors but it does help the immediate vicinity.

What is the slope (horizontal/vertical) of the cut and fill areas proposed to be? What methods will be
used to prevent erosion until the revegetation is established?

Cut and fill areas as designed to be have slopes no greater than 3:1. All slopes will be
contoured for a natural appearance then stabilized for public safety and seeded for native
vegetation growth.

Are you planning any berms?

Yes X No | If yes, how tall is the berm at its highest? 10'

If your property slopes and you are leveling a pad for a building, are retaining walls going to be
required? If so, how high will the walls be and what is their construction (i.e. rockery, concrete,
timber, manufactured block)?

Yes, an engineered retaining wall is proposed but will not exceed 6' in height.

What are you proposing for visual mitigation of the work?

The site is currently served by the Truckee Meadows Water Authority and will continue to be served with expansion.

Will the grading proposed require removal of any trees? If so, what species, how many and of what
size?

No

What type of revegetation seed mix are you planning to use and how many pounds per acre do you
intend to broadcast? Will you use mulch and, if so, what type?

The contractor will employ site BMPs including a seed mix sufficient to meet or surpass year one coverage in twelve months time.

Washoe County Planning and Building December 2018
SPECIAL USE PERMITS APPLICATION GRADING SUPPLEMENTAL INFORMATION
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16. How are you providing temporary irrigation to the disturbed area?

BMP strongly encourage that the contractor seed and plant in Fall as vegetation is best
established just prior to a wet season in their first year. The contractor must comply with
revegetation requirements specified in the Washoe County code.

17. Have you reviewed the revegetation plan with the Washoe Storey Conservation District? If yes, have
you incorporated their suggestions?

Corridination with the Washoe Storey Conservation District will take place concurrent with the planning process.

18. Are there any restrictive covenants, recorded conditions, or deed restrictions (CC&Rs) that may
prohibit the requested grading?

Yes No X If yes, please attach a copy.

Washoe County Planning and Building December 2018
SPECIAL USE PERMITS APPLICATION GRADING SUPPLEMENTAL INFORMATION
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Property Owner Affidavit

Applicant Name: Summit Christian Church

The receipt of this application at the time of submittal does not guarantee the application complies with all
requirements of the Washoe County Development Code, the Washoe County Master Plan or the
applicable area plan, the applicable regulatory zoning, or that the application is deemed complete and will
be processed.

STATE OF NEVADA )

COUNTY OF WASHOE )

/ﬁfé;f’fﬁ@% Mv’f 1 -

(please print name)
being duly sworn, depose and say that | am the owner* of the property or properties involved in this
application as listed below and that the foregoing statements and answers herein contained and the
information herewith submitted are in all respects complete, true, and correct to the best of my knowledge
and belief. | understand that no assurance or guarantee can be given by members of Planning and
Building.
(A separate Affidavit must be provided by each property owner named in the title report.)

Assessor Parcel Number(s); 083-730-13

Printed Name ﬁ;ﬁ;.ﬁ?ﬂ}éﬂ M/-fz.opf'

o AT

Address 72"715/)/24,»«» %y, Saser M F 543,

Subscribed and sworn to before me this
19 dayof_ Movembe , 2219 . e ANOtAMY Stampy

RUTH A. FAIGIN
/3\4,\5( ST\ :aug

A Notary Public - State of Nevada
77 Appointment Recordad in Washos County
Notary Public in and for said county and state
Y L) 5!5{\.5 « QC&%

52 No: 15-2800-2- Expires Septombar 01, 2023
My commission expires:___“1-| - do 313.

*Owner refers to the following: (Please mark appropriate box.)

O Owner

E/gorporate Officer/Partner (Provide copy of record document indicating authority to sign.)
Power of Attorney (Provide copy of Power of Attorney.)

Owner Agent (Provide notarized letter from property owner giving legal authority to agent.)
Property Agent (Provide copy of record document indicating authority to sign.)

O 00D

Letter from Government Agency with Stewardship

December 2018



Washoe County Treasurer
Tammi Davis

Washoe County Treasurer

P.O. Box 30039, Reno, NV 89520-3039
ph: (775) 328-2510 fax: (775) 328-2500
Email: tax@washoecounty.us

Account Detall

Back to Account Detail Change of Address Print this Page

Disclaimer

CollectionCart

Items Total

Collection Cart 0 $0.00

Pay Online

No payment due for this account.

Washoe County Parcel Information

Parcel ID Status Last Update
08373013 Active 12/12/2019 2:07:59
AM
Current Owner: SITUS:
SUMMIT CHRISTIAN CHURCH 7075 PYRAMID WAY

WASHOE COUNTY NV
7075 PYRAMID WAY
SPARKS, NV 89436

Taxing District Geo CD:
4000

m ALERTS: If your real
property taxes are
delinquent, the search
results displayed may
not reflect the correct
amount owing. Please
contact our office
for the current amount
due.

= For your convenience,
online payment is
available on this site.
E-check payments are
accepted without a
fee. However, a
service fee does apply
for online credit card
payments.
See Payment
Information for details.

Legal Description
Township 20 Section 16 Lot A-1 Block Range 20 SubdivisionName _UNSPECIFIED

Tax Bill (Click on desired tax year for due dates and further details)

Tax Year Net Tax Total Paid Penalty/Fees Interest Balance Due
2019 $112.03 $112.03 $0.00 $0.00 $0.00
2018 $80.07 $80.07 $0.00 $0.00 $0.00
2017 $118.10 $118.10 $0.00 $0.00 $0.00
2016 $72.48 $72.48 $0.00 $0.00 $0.00
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Mr. Chris Winslow Project No.: 0412-02-4
Summit Christian Church October 16,2018
7075 Pyramid Highway

Sparks, NV 89436

RE: Geotechnical Investigation Update
Summit Christian Church Mountain House
Washoe County, Nevada

Dear Mr. Winslow:

Black Eagle Consulting, Inc. (BEC) is pleased to present this update to our geotechnical investigation for the new
building project to be located at the Summit Christian Church titled Geotechnical Investigation, Summit 2.0,
7075 Pyramid Highway, Washoe County, Nevada, dated June 19, 2014 (BEC, 2014). The June 2014 report
was for a new worship center building as well as an accessway (including acceleration and deceleration lanes
within Pyramid Highway) and a parking lot addition within the southern limits of the church property. The access
driveways and southern parking lot have been constructed as part of a previous phase. During this previous
construction phase, the area to host the new building as well as the parking area located east of the existing
building were mass excavated. This geotechnical investigation update is related to the design and construction of
the proposed new worship center building, the parking lot north of the building, and other associated exterior
improvements.

The 2014 BEC geotechnical investigation report is enclosed as Appendix A (2014 Geotechnical Investigation
Report) and completes this geotechnical investigation update report for the proposed new building project at
the Summit Christian Church.

Project Description

The proposed project will involve
the design and construction of a

building addition and associated
improvements north of the existing
building. The building will include
an approximately 23,500-square-
foot, single-story auditorium portion
as well as minor areas for
administration, a lobby, and a café
that will be located ina 1- to 2-
story portion of the building within
the eastern limits. The auditorium
will have a large clear span with

roof loads supported by exterior

building columns. The building will Summit Christian Church Existing and Future Improvements
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have a Portland cement concrete (PCC) slab-on-grade floor. Structural load information was not available at the
time of this report. The auditorium portion of the building will likely have a sloped/stepped floor.

The area between the existing building and new building will include various exterior improvements such as
shade structures, architectural monuments/towers, walking suspension bridges, PCC walking patios/paths,
landscape areas, and pond/water features.

A final grading plan was not available for the project at the time of this report. A preliminary finished floor
elevation of 4,593.5 feet above mean sea level is being considered, and this finished floor elevation will require
minimal cuts and fills (less than 3 feet) from the existing ground surface within the mass excavated building pad
area. The parking lot and other exterior improvements will also be at or near the existing ground surface (after
the mass excavation that occurred in an earlier phase).

Site Conditions

As noted earlier, the project site was mass
excavated as part of the earlier construction
phase. It is our understanding the mass
excavation occurred sometime in 2015 to
2016 as part of the access driveways and
parking lot improvements project. The pad
extends from the existing building to the
northern access drive and is located below
the western access drive. The mass
excavation included cuts on the order of 10
feet. The southemn limit of the pad hosts a
temporary PCC pad and a tent structure. The
western slope between the pad and the
access drive includes rip-rap protection. The

pad is relatively flat, with @ minor drainage
slope to the east.

Site Conditions — Mass Excavated Pad Looking Southwest

Subsurface Materials Conditions Update

The proposed building area is underlain by altered volcanic bedrock of the Alta Formation extending to depths of
at least 51.5 feet (maximum depth of boring exploration associated with our June 2014 geotechnical
investigation) below the ground surface that existed prior to mass excavation. The mass excavation essentially
removed a minor surficial fill layer and the upper portion of the altered bedrock. With this, the current project
site (mass excavated pad) exhibits altered volcanic bedrock through at least 40 feet below the pad grade. The
altered bedrock generally exhibits characteristics of fat clays with extremely high plasticity fines. Based on our
experience with the bedrock in the area, including within the Summit Christian Church, the altered bedrock is
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generally expansive and is severely expansive locally. The sporadic distribution (both horizontally and vertically)
of severely expansive altered bedrock presents very high risks to the performance of the proposed
improvements.

Updated Geotechnical Design and Construction Recommendations

All recommendations and design parameters presented in our June 2014 geotechnical report remain applicable
for the proposed worship center building and associated improvements except as updated/amended below.

Seismic Design Criteria

The 2012 International Building Code ([IBC] International Code Council [ICC], 2012) is the presently adopted
code by Washoe County and remains applicable for the project. Based on our experience with some recent
projects, the local governing agency will likely adopt the 2018 /IBC (ICC, 2018) in the near future. If the project
design is to follow the 2018 /BC, the following shall be applicable.

Similar to the 2012 IBC, the 2018 /BC requires a detailed soils evaluation to a depth of 100 feet to develop
appropriate soils criteria. However, the code states that a Site Class D may be used as a default value when the
soil properties are not known in sufficient detail to determine the soil profile type. The Site Class D soil profile is
for stiff soils with a shear velocity between 600 and 1,200 feet per second, or with an N (Standard Penetration
Test) value between 15 and 50, or an undrained shear strength between 1,000 and 2,000 pounds per square
foot. Based on our experience, soils borings, and the geology consisting of altered bedrock at the Summit
Christian Church site, it is our opinion that the default Site Class D is appropriate. The 2018 /BC seismic design
loads are based on the American Society of Civil Engineers (ASCE) 7-16 Standards titled Minimum Design
Loads and Associated Criteria for Buildings and Other Structures (ASCE, 2017). With the assumed Site Class D,
the recommended seismic design criteria using the 2018 /BC are presented in Table 1 (Seismic Design Criteria
Using 2018 International Building Code). It is noted that for Site Class D and the site location, the determination
of site coefficient (F,) as well as site-adjusted and design spectral response values at long periods (Sw and Sp,,
respectively) follows an exception provided under Section 11.4.8 of ASCE 7-16 for Site Class D to alleviate
detailed, site-specific ground motion hazard analyses for the project. The assumption related to this exception is
shown in the footnote, and additional discussion is provided below Table 1.

Black Eagle Consulting, Inc. 1345 Capital Boulevard, Suite A Tel: 775/359-6600 Fax: 775/359-7766
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TABLE 1 - SEISMIC DESIGN CRITERIA USING 2018 INTERNATIONAL BUILDING CODE

(ASCE, 2018)
Approximate Latitude 39.5960
Approximate Longitude -119.7405
Spectral Response at Short Periods, S,, percent of gravity 138.5
Spectral Response at 1-Second Period, S,, percent of gravity 48.2
Site Class D
Site Coefficient F,, decimal 1.0
Site Coefficient F,, decimal 1.818*
Site Adjusted Spectral Response at Short Periods, S,,, percent of gravity 138.5
Site Adjusted Spectral Response at Long Periods, S,,,, percent of gravity 87.6*
Design Spectral Response at Short Periods, S, percent of gravity 92.3
Design Spectral Response at Long Periods, S,,, percent of gravity 58.4*
*These values assume the use of seismic response coefficient (C,) to calculate seismic base shear is determined by the structural
engineer in accordance with Section 11.4.8 (Exception Note 2 for Site Class D) and Section 12.8.1 of ASCE 7-16 (ASCE, 2017).

As noted earlier and in Table 1, the determination of site coefficient (F.) as well as site-adjusted and design
spectral response values at long periods (Sw and Sp,, respectively) assumes the seismic response coefficient
(Cy) for the structure/structural elements will be calculated by the structural engineer in accordance with
Exception Note 2 of Section 11.4.8 of ASCE 7-16 for Site Class D and then following Section 12.8.1 of ASCE 7-
16 (ASCE, 2017). The equation to calculate G shall be selected based on the fundamental period of the
structure (T) in seconds. It is emphasized that this assumption requires the seismic response coefficient
calculated from Section 12.8.1 of ASCE 7-16 be increased by 50 percent when the fundamental period of the
structure is greater than 1.5 times the short period for the site (T). The short period, T,, for the site is equal to
So1/Sps, 0r 0.422 seconds, based on the parameters provided in Table 1. In general, the fundamental periods of
typical single-story to mid-rise structures are expected to be significantly lower than the above-discussed criteria
needing a 50 percent increase in seismic response coefficient and associated seismic loads. If the proposed
structure requires the use of increased seismic loads in the structural design due to the assumption noted earlier
(and therefore the associated, significant project cost increase), the need for site-specific ground motion
procedures for seismic design provided in Chapter 21 of ASCE 7-16 shall be evaluated. If requested, BEC can
provide site-specific ground motion analyses/evaluation services as a separate scope of work, which may require
additional field exploration along with detailed analyses.
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Geotechnical Recommendations for Building Foundations and Floor Slab

As noted above, the mass excavated site exhibits altered volcanic bedrock extending to at least 40 feet below
the existing pad grade. This altered bedrock is generally expansive everywhere and can be wildly expansive
locally. More importantly, unlike clay soils, the expansive behavior of altered bedrock is unpredictable and will
not be uniform. The June 2014 geotechnical report (Appendix A) provides extensive discussion on the
expansive characteristics of altered bedrock and the past experience with the existing church building, which
showed excessive structural movement even with substantial over-excavation and moisture conditioning
beneath footings. With the unpredictable and possible locally severe expansion in altered bedrock in the
proposed improvement areas, the more rigorous foundation design and PCC slab-on-grade support alternate
discussed in the June 2014 geotechnical report remains applicable. We recommend PCC drilled piers with
belled bottoms and grade beam foundations for the proposed building. A post-tensioned PCC floor slab or
conventional floor slab underlain by a geogrid reinforced structural fill mat section (refer to the June 2014
report) is recommended for the building floor slab. The structural fill for the geogrid reinforced mat section shall
include imported material.

Exterior Improvements and Other Geotechnical Considerations

Various exterior structural improvements are proposed between the existing building and new building. The
foundations of the shade structures and improvements in the area shall also be founded on PCC drilled piers to
limit the potential vertical movement and associated structural distress. The expansive bedrock must be over-
excavated through the depths provided in the June 2014 report beneath exterior slabs/pavements and
backfilled with structural fill. In areas prone to subsurface moisture intrusion (e.g., areas near water features,
irrigated lawns, and areas near the toe of the slope), additional depths of structural fill separation should be
considered for adequate performance.

Based on the architectural displays for the project, the landscape features for the project are expected to include
water features such as ponds and water courses. Migration of water from these landscape features into
subgrade and foundation soils will cause additional expansive movements to the improvements. Landscape
design with elimination of water features and lawn areas is recommended. If it is necessary to incorporate these
landscape features, the church shall be aware of the associated risk. As a minimum, the ponds and other water
holding features must be properly lined with a geomembrane product to minimize water seepage into
subsurface soils.

No irrigated lawn should be located on the upslope area between the building and the western road.

Codes and Standards

The codes and standards referenced in the 2014 geotechnical investigation report shall be updated to the
following that are currently applicable:

= 2018 IBC (ICC, 2018), where necessary
»  Standard Specifications for Public Works Construction (2016)
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Closing

With the exception of the above-described updates, all recommendations and limitations contained in the
attached geotechnical report (BEC, 2014; Appendix A) remain applicable.

The recommendations presented in this update and the original report are based on the assumption that
sufficient field testing and construction review will be provided during all phases of construction. We should
review the final plans and specifications to check for conformance with the intent of our recommendations. Prior
to construction, a pre-job conference should be scheduled to include, but not be limited to, the owner, architect,
civil engineer, general contractor, earthwork and materials subcontractors, building official, and engineer. The
conference will allow parties to review the project plans, specifications, and recommendations presented in this
report and discuss applicable material quality and mix design requirements. All quality control reports should be
submitted to and reviewed by the engineer.

During construction, we should have the opportunity to provide sufficient on-site observation of preparation and
grading, over-excavation, fill placement, foundation installation, and paving. These observations would allow us
to verify that the geotechnical conditions are as anticipated and that the contractor's work is in conformance with
the approved plans and specifications.

This report has been prepared in accordance with generally accepted geotechnical practices. The analyses and
recommendations submitted are based upon field exploration performed at the locations presented in our
original geotechnical report. This report does not reflect soils or groundwater variations that may become evident
during construction of the proposed improvements, at which time re-evaluation of the recommendations may
be necessary.

The client shall be responsible for distribution of this geotechnical investigation to all designers and contractors
whose work is related to geotechnical factors. In the event of changes in the design, location, or ownership of
the project from the time of this report, recommendations should be reviewed and possibly modified by the
geotechnical engineer. If the geotechnical engineer is not accorded the privilege of making this recommended
review, he can assume no responsibility for misinterpretation or misapplication of his recommendations or their
validity in the event changes have been made in the original design concept without his prior review. The
geotechnical engineer makes no other warranties, either express or implied, as to the professional advice
provided under the terms of this agreement and included in this report.
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We appreciate being of service to you on this project. If you have any questions or require any additional
information, please do not hesitate to contact us.

Sincerely,

Black Eagle Consulting, Inc.

Vimal P. Vimalaraj, P.E.
Engineering Division Manager

PV:LI:gr
Attachment: Appendix A — 2014 Geotechnical Investigation Report

Copies to: Addressee (3 copies and PDF via email)
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Mr. Steve Bond June 19, 2014
Summit Christian Church Project No.: 0412-02-1
7075 Pyramid Highway
Sparks, Nevada 89436

RE: Geotechnical Investigation
Summit 2.0
Washoe County, Nevada

Dear Mr. Bond:

Black Eagle Consulting, Inc. (BEC) is pleased to present the results of our geotechnical
investigation for the above-referenced project. Our investigation consisted of research,
field exploration, laboratory testing, and engineering analysis to allow formulation of
geotechnical conclusions and recommendations for design and construction of this
facility.

The project will involve the design and construction of a new worship center building for
Summit Christian Church. The proposed building will be a one-story structure with an
approximate total of 54,900 square feet (sf). The building will most likely be a concrete
masonry unit (CMU) structure with a Portland cement concrete (PCC) floor slab. The new
worship center will be located north of the existing building and the project may include
the expansion of the existing building towards the west, into the cut slope. Access road
improvements will include asphalt concrete paved entrance and exit roads (north and
south of the developed church facilities within the parcel, respectively) to connect the
church parking lot to southbound Pyramid Highway. In addition, southbound Pyramid
Highway will be widened to include an approximate 600-foot-long deceleration lane and
an approximate 1,300-foot-long acceleration lane to facilitate access to and from the
church. The acceleration and deceleration lanes will extend from the proposed entrance
and exit roads and will be located within the Nevada Department of Transportation’s
(NDOT's) right-of-way for the Pyramid Highway.

The entire Summit Christian Church facility is underlain at shallow depth by altered
volcanic rock, of the Alta Formation. This material is generally expansive everywhere
and can be wildly expansive locally, but unpredictably so. Past experience has shown
that shallow foundations, even with substantial over-excavation and moisture
conditioning beneath footings, are inadequate to prevent excessive structural
movement in this area. It is our recommendation that the proposed new worship
center and any addition to the west, be supported on drilled shaft foundations
designed to resist the uplift forces of the expansive bedrock. In addition, the concrete
floor should consist of a post-tension slab-on-ground or, at least, a geogrid reinforced
fill mat. Other alternates are discussed, but they are likely too impractical or of
significantly higher risk for foundation movement.
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We appreciate having the opportunity to work with you on this project. If you have
any questions regarding the content of the attached report, please do not hesitate to

contact me.

Sincerely,

Dal Hunter, Ph.D. P.E.
Senior Consultant

Copies to: Addressee (2 copies and PDF via emnail)

DHkad
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Introduction

Presented herein are the results of the Black Eagle Consulting, Inc.'s (BEC's)
geotechnical investigation, laboratory testing, and associated geotechnical design
recommendations for the proposed Summit 2.0 project to be located at 7075
Pyramid Highway in Washoe County, Nevada. These recommendations are based on
surface and subsurface conditions encountered in our explorations, and on details of
the proposed project as described in this report. The objectives of this study were to:

1. Determine general soil, bedrock, and ground water conditions pertaining to
design and construction of the proposed worship center building and access
roads.

2. Determine subgrade soil and ground water conditions associated with the
proposed deceleration and acceleration lanes on Nevada State Route 443 (the
Pyramid Highway).

3. Provide recommendations for design and construction of the project, as related
to these geotechnical conditions.

The area covered by this report is shown on Plate 1 (Plot Plan). Our investigation
included field exploration, laboratory testing, and engineering analysis to determine the
physical and mechanical properties of the various on-site materials. Results of our field
exploration and testing programs are included in this report and, along with our
experience on previous phases, form the basis for all conclusions and
recommendations.

The services described above were conducted in accordance with the BEC
Professional Geotechnical Agreement dated February 21, 2014, which was signed by
Mr. Christopher Winslow of Summit Christian Church.
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Project Description

The proposed worship center and access road expansion site lies on a trapezoidal-
shaped parcel of approximately 30 acres located at 7075 Pyramid Highway in Washoe
County, Nevada. The site is entirely contained in the southeast quarter of Section 16,
Township 20 North, Range 20 East, Mount Diablo Meridian. The parcel is bordered to
the north and west by undeveloped land, to the south by a residential neighborhood,
and to the east by the Pyramid Highway. The site presently hosts the first phase of the
site development, which includes a 33,000+-square-foot (sf) sanctuary building
(constructed in two stages) with associated parking lots and drives. Access to the site
is obtained from the Pyramid Highway via the existing paved asphalt concrete
driveway to the church (western extension of Golden View Drive).

Structure/Development Information

The overall project will involve the construction of a one-story worship center building,
new access roads, acceleration/deceleration lanes on the Pyramid Highway, and other
associated improvements. Improvements to the Pyramid Highway will lie within the
Nevada Department of Transportation (NDOT) right-of-way and must adhere to NDOT
design and construction standards.

The proposed worship center building will be located north of the existing church and
will be connected to the existing building. The new facility will be a tall one-story
structure with an approximate total of 54,900 sf. The building will most likely be a concrete
masonry unit (CMU) structure with a Portland cement concrete (PCC) floor slab. The
sanctuary floor will be both sloping and stepped. A clear span of 170 feet is planned for
the sanctuary, with side columns on 30-foot centers loaded to 100 to 150 kips dead plus
real live loads. Outside the sanctuary, column loads of 60 to 70 kips are anticipated,
probably on 25-foot centers. Perimeter wall loads will be around 2 kips per lineal foot with
roof loads mostly carried by the columns.

We are recommending that foundation support for the proposed building be provided by
cast-in-place drilled shafts and grade beams to counter the uplift forces from highly
expansive altered bedrock at this site (refer to Geotechnical Design Recommendations).
The floor slab would, ideally, be post-tensioned to minimize deformation and cracking from
differential uplift. Due to cost constraints, other, higher risk, foundation and floor alternates
are presented, but none are inexpensive. Because of the steep slopes surrounding the
property, free-standing retaining walls will likely be required along the west and possibly
north sides of the new building.
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Grading Concepts

Finished floor elevation will match the existing building at 4,993.5 feet above mean
sea level. Grading to this elevation will require cuts in the range of 6 to 20 feet or
more, depending on actual existing ground elevation. Acceleration/deceleration lanes
will primarily be in cut, while site access drives will require both minor cuts and fills.
The acceleration/deceleration lane will infringe on existing 2H:1V (horizontal to
vertical) cut slopes in some areas, particularly south of the entrance. Widening of the
highway will require increasing the lower section of the slope to 1.5H:1V in these

areas.
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Site Conditions

Existing Improvements

The site currently hosts a 33,000-sf, two-story, sanctuary
building that was built in two phases. The initial building
was constructed in 2001 with a contiguous addition in
2004. The proposed worship center will adjoin the
existing building on its north side. Paved parking facilities
are situated to the west, south, east, and northeast of
the existing building. Two Washoe County Utilities
Division water tanks are located toward the southwest
comer of the property. The tanks are accessed by an
unimproved road that extends from the southwest
comer of the existing paved parking facilities.

The location proposed for the worship center is currently o
a graded gravel parking area, which sits approximately 6 to 20 feet above the planned
finished floor grade of the structure. An existing gravel access road lies just inside the
northemn property line. An unimproved pathway following the natural topography of
the slope runs along the southern portion of the property, the proposed route of the
future access drive. Both existing roadways follow the toes of the respective slopes
that extend from parking facilities.

Topography

Previous development phases have created a level building pad using excess material
from the original grading. The future building lies in an area previously filled for the
existing gravel surfaced overflow parking lot. Clay soils appear to have been stripped
from the surface, prior to fill operations.

The undisturbed native slopes along the north, west, and south borders of the site
range from about 10 to 30 percent. A well-defined, natural drainage course is located
at the north end of the site and will be within the vicinity of a proposed retaining wall.

Proposed Addition Site

EI Black Eagle Consulting, Inc. 1345 Capital Boulevard, Suite A Tel: 775/359-6600
Geotechnical & Construction Services

Fax: 775/359-7766 4

Reno, Nevada 89502-7140 Email: mail@blackeagleconsulting.com



Vegetation

The undisturbed portions of the site are sparsely vegetated with native shrubs,
predominately sagebrush, rabbit brush, and grasses. Modest landscaping is present
around the development, including a small lawn on the west side of the original
building. Drip line irrigation is used for most landscaping, with sprinklers on the lawn.
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Exploration

Exploration
Drilling

The worship center site was explored on March 20
and 21, 2014 by drilling 6 test borings. The
borings were drilled using 6-inch-outside-diameter
(0.D.), 3Va-inch-inside-diameter (1.D.), hollow-
stem augers and a truck-mounted CME 55 soils
sampling drill rig. The maximum depth of
exploration was 51.5 feet below the existing
ground surface. The locations of the test borings
are shown on Plate 1.

The fill and bedrock materials (all native soils
appear to have been removed during previous
grading operations) were sampled in-place every 2
to 5 feet by use of a standard, 2-inch O.D,, split- 7 ‘ d
spoon sampler driven by a 140-pound automatic drive hammer with a 30-inch stroke.
The number of blows to drive the sampler the final 12 inches of an 18-inch
penetration (Standard Penetration Test [SPT] - American Society for Testing and
Materials [ASTM] D 1586) into undisturbed soil is an indication of the density and
consistency of the material.

Exploration Drilling

A 3V2-inch O.D,, split-spoon sampler (ASTM D 3550) was also used to sample
materials containing gravel or where approximate in-place densities of subsurface
materials were required. Sampling methods used were similar to the SPT but also
included the use of 22-inch-diameter, 6-inch-long, brass sampling tubes placed
inside the split-spoon sampler. Because of the larger diameter of the sampler,
blowcounts are typically higher than those obtained with the SPT and should not be
directly equated to SPT blowcounts. The logs indicate the type of sampler used for
each sample.

Due to the relatively small diameter of the samplers, the maximum particle size that
could be obtained was approximately 1.25 inches with the SPT tubes and 2.5 inches
with the Modified California tubes. The final logs do not, therefore, adequately
represent the actual quantity or presence of cobbles or boulders, particularly in the
highly altered but variable volcanic rock.
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Exploration

Test Pits

The Summit 2.0 acceleration/deceleration lanes and
access road locations were explored on March 13,
2014 by excavating 12 test pits using a CAT" 430 D
rubber tire backhoe. Locations of the test pits are
shown on Plate 1. The maximum depth of
exploration was 12 feet below the existing ground
surface. Bulk samples for index testing were collected
from the trench wall sides at specific depths in each
soil horizon. Pocket penetrometer testing was
performed in exposed, fine-grained soll strata to
evaluate in-place, unconfined compressive strength
for evaluating trench stability. The test pits were

backfilled immediately after exploration. Backfill was
loosely placed and the area re-graded to the extent

Test Pit Exploration

possible with equipment on hand.

Material Classification

Materials were identified and logged in the field in accordance with ASTM D 2488 by
a registered engineer or a technician with a bachelor's degree in geotechnical
engineering. During drilling and test pitting, representative bulk samples were placed
in sealed plastic bags and retumed to our Reno, Nevada laboratory for testing.
Additional soil classification was subsequently performed in accordance with ASTM
2487 (Unified Soil Classification System [USCS]) upon completion of laboratory
testing as described in the Laboratory Testing section. Logs of the test pits (borings)
are presented as Plate 2 (Exploration Logs), and a USCS chart has been included as
Plate 3 (Graphic Soils Classification Chart).

The altered bedrock present at this site is difficult to classify since the material is often
chemically weathered to soil-like consistency in specific locations and can be vastly
different a few feet or even inches away.
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Laboratory Testing 5

Laboratory Testing

All soils testing performed in the BEC soils laboratory is
conducted in general accordance with the standards and
methodologies described in Volume 4.08 of the ASTM
Standards.

Index Tests

Samples of each significant material type were analyzed
to determine their in-situ moisture content (ASTM D
2216), grain size distribution (ASTM D 422), and
plasticity index (ASTM D 4318). The results of these
tests are shown on Plate 4 (Index Test Results). Test
results were used to classify the material according to
ASTM D 2487 and to verify field logs, which were then \
updated as appropriate. Classification in this manner Grain Size Analysis

provides an indication of the materials’ mechanical properties and can be correlated
with standard penetration testing and published charts (Bowles, 1996; Naval Facilities
Engineering Command [NAVFAC], 1986a and b) to evaluate bearing capacity, lateral
earth pressures, and settlement potential.

R-Value Tests

Resistance value testing (R-Value) (ASTM D 2844) was performed on representative
samples of subgrade soil in areas of the proposed acceleration and deceleration lanes
along the Pyramid Highway. R-value testing is a measure of subgrade strength and
expansion potential and is used in design of flexible pavements. Results of the R-value
tests are shown on Plate 5 (R-Value Test Results).

Expansion Index Tests

Expansion index (El) testing was performed on two representative samples of the
altered volcanic rock obtained from our borings. Testing was conducted in accordance
with ASTM D4829 and provides an indication of the expansion potential of the
specific sample, at in-place moisture. Expansion index test results are presented as
Plate 6 (Laboratory Test Data Summary Table).
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Chemical Tests

Chemical testing was performed on representative samples of site foundation soils in
a 1993 report (SEA, Inc., 1993) to evaluate the site materials' potential to corrode
steel and PCC in contact with the ground. The samples were tested for soluble
sulfates. Since gypsum (CaSO,-2H,0) is common in altered volcanic rock and has
been observed in earlier test pits, soluble sulfate could sporadically affect concrete.
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Geologic and General Soil Conditions

Geologic and General
Soil Conditions

The site has been mapped by the Nevada Bureau of Mines and Geology (NBMG)
(Bell and Bonham, 1987) as located in Quaternary alluvial fan deposits of the
Pyramid Lake Highway. The unit is described as gray, volcanic, sandy, pebble to
cobble gravel. These deposits are derived from altered volcanic rocks of the Alta
Formation in the mountain range separating Sun Valley and Spanish Springs Valley.

The materials encountered during our exploration generally matched the description
provided by the NBMG. Altered bedrock lies at shallow depths in the western (upper)
portions of the site, overlain by alluvial fan deposits closer to the Pyramid Highway.
The near surface soils, where present, exhibit a well-developed and characteristic
argillic horizon (expansive fat clay) that is typically 4 to 5 feet thick or more in this
area. This horizon was formed by in-place chemical weathering of the underlying
alluvial fan and volcanic rock.

The fat clay is described as moist, brown, slightly moist to moist, firm to very stiff, with
57 to 90 percent high-plasticity fines, 10 to 32 percent fine to coarse sand, and O to
11 percent subangular to angular gravel up to 3 inches in diameter. Other coarse-
grained material that overlies the altered bedrock is described as brown to dark brown,
slightly moist to moist, loose to very dense, with 15 to 40 percent non-plastic to
medium plasticity fines, 30 to 50 percent fine to coarse sand, and 10 to 50 percent
rounded to angular gravel up to 3 inches in diameter.

An 8- to 18-inch fill layer was encountered along the shoulder of the existing Pyramid
Highway south of the church. This fill is described as dark grayish-brown, moist,
medium dense, with 10 percent non-plastic fines, 30 to 50 percent fine to coarse
sand, and 40 to 60 percent rounded to angular gravel up to 3 inches in diameter. The
cleaner, non-plastic gravel (test pits TP-04 and TP-06) may also be fill since it lacks
the characteristic clay component of native materials.

The surfacing encountered within the existing parking area of the future worship
center is an approximate 3- to 6-inch-thick layer of gravel and recycled asphalt
pavement. The gravel overlies fill 2.5 to 5 feet or more in depth that is described as
gray to brown, slightly moist to moist, very dense, with 15 to 25 percent non-plastic to
low plasticity fines, 35 to 50 percent fine to coarse sand, and 30 to 50 percent
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Geologic and General Soil Conditions

angular gravel up to 1 inch in diameter. The fill likely represents selected excess site
materials from previous grading and appears to be of good quality.

The altered bedrock is described as brown, gray, orange, and white with pockets of
purple, tan, rust, and yellow coloring, slightly moist, medium dense to very dense (very
stiff to hard), with 20 to 80 percent medium to high plasticity fines, 20 to 73 percent
fine to coarse sand, and O to 50 percent subangular to angular gravel up to 3 inches
in diameter. The bedrock is often so chemically weathered that it is difficult to
distinguish from clay-rich soils. This geologic unit (Alta Formation) consists of andesitic
volcanic rock which has been altered by hydrothermal activity, similar to what is
currently present at Steamboat in South Reno or Yellowstone National Park. The
mechanical properties of the altered rock are highly variable and unpredictable over
distances of a few feet, vertically and horizontally. Where the alteration is to
montmorillonite clay, the material is extremely expansive.

Cobbles and boulders were encountered both in the units overlying the altered
bedrock, as well as core stones within the altered rock itself. The cobbles and boulders
observed had maximum diameters of up to 2 feet and account for up to 20 percent
of the total soil mass.

Ground water was not encountered during exploration and is expected to lie at a
depth that will not affect design or construction of this project.
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Geologic Hazards [V

Geologic Hazards

Seismicity

Much of the Western United States is a region of moderate to intense seismicity
related to movement of crustal masses (plate tectonics). By far, the most active
regions, outside of Alaska, are in the vicinity of the San Andreas Fault system of
western California. Other seismically active areas include the Wasatch Front in Salt
Lake City, Utah, which forms the eastern boundary of the Basin and Range
physiographic province, and the eastern front of the Sierra Nevada Mountains, which is
the western margin of the province. The Reno-Sparks area lies along the eastern base
of the Sierra Nevadas, within the western extreme of the Basin and Range. It must be
recognized that there are probably few regions in the United States not underlain at
some depth by older bedrock faults. Even areas within the interior of North America
have a history of strong seismic activity.

The Truckee Meadows lies within an area with a high potential for strong earthquake
shaking. Seismicity within the Reno-Sparks area is considered about average for the
western Basin and Range Province (Ryall and Douglas, 1976). It is generally accepted
that a maximum credible earthquake in this area would be in the range of magnitude
7 to 7.5 along the frontal fault system of the Eastern Sierra Nevadas. The most active
segment of this fault system in the Reno area is located at the base of the mountains
near Thomas Creek, Whites Creek, and Mt. Rose Highway, about 10 miles southwest
of the project.

Faults

An earthquake hazards map is not available for the project area. The published
geologic hazards map (Bell and Bonham, 1987) shows three northeast-trending faults
on the site. The three faults were trenched on this parcel during a 1993 investigation
(SEA, Inc.) to expose the subsurface features. All three of the faults were identified in
the subsurface as clearly visible shear zones. The morphology of the faults
demonstrated that they were much older than Holocene, as evidenced by the well-
developed argillic horizon overlying the scarps and lack of any evidence that the fault
trace extends to the surface. No evidence of disruption or of movement was noted in
the argillic horizon overlying the fault zones. It is generally accepted that even the
most rudimentary, argillic horizon in this climate typically takes 11,000 years to
develop. Well-developed argillic layers, such as those present here, are at least 50,000
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Geologic Hazards 7

years old. The United States Geological Survey (USGS, 2011), database shows these
faults as less than 1.6 million years, the oldest of their categories. For these reasons
the faults are thought to be much older than Holocene and are considered only
potentially active, at most.

The Nevada Earthquake Safety Council (NESC, 1998) has developed and adopted the
criteria for evaluation of Quaternary age earthquake faults. Holocene Active Faults are
defined as those with evidence of movement within the past 10,000 years (Holocene
time). Those faults with evidence of displacement during the last 130,000 years are
termed Late Quaternary Active Faults. A Quaternary Active Fault is one that has
moved within the last 1.6 million years. An Inactive Fault is a fault without recognized
activity within Quaternary time (last 1.6 million years). Holocene Active Faults
normally require that occupied structures be set back a minimum of 50 feet (100-
foot-wide zone) from the ground surface fault trace. An Occupied Structure is
considered a building, as defined by the International Building Code, which is
expected to have a human occupancy rate of more than 2,000 hours per year.

The setback from Quaternary Active Faults is left to the judgment of the
geologist/engineer; however, no Critical Facility is permitted to be placed over the
trace of a Late Quaternary Active Fault. A Critical Facility is defined as a building or
structure that is considered critical to the function of the community or the project
under consideration. Examples include, but are not limited to, hospitals, fire stations,
emergency management operations centers, and schools.

Based on the previously discussed findings there are no requirements for building
setback from these potentially active faults. No faults were observed in the exposed
cuts made during original grading, such that the faults lie either east or west of the
existing building and its proposed additions.

Recurrence intervals for Nevada earthquakes along faults that have been studied are
estimated to be in the range of 6,000 to 18,000 years in western Nevada (Bell,
1984). The very active eastern boundary faults of the Sierra Nevada Mountains may
have a shorter recurrence interval of 1,000 to 2,000 years.
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Ground Motion and Liquefaction

Mapping by the USGS (2013a) indicates that there is a 2 percent probability that a
bedrock ground acceleration of 0.54g will be exceeded in any 50-year interval. No

amplification of ground motion would be expected during an earthquake due to
shallow bedrock.

Because the site area is underlain by dense granular and cohesive soils over bedrock,
liquefaction is not possible.

Flood Plains

The Federal Emergency Management Agency (FEMA) has identified the site as lying in
unshaded Zone X, or outside the limits of a 500-year flood plain (FEMA, 2009).

Other Geologic Hazards

A moderate potential for dust generation is present if grading is performed in dry
weather. Expansive clay soils are present across undisturbed areas of the site and are
underlain by highly expansive but unpredictable altered volcanic rock. No other
geologic hazards were identified.
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Discussion and Recommendations

Discussion and
Recommendations

General Information

The entire Summit Christian Church facility lies in an area underlain at shallow depth
by altered volcanic rock, of the Alta Formation. This material is generally expansive
everywhere and can be wildly expansive locally, but unpredictably so. This expansive
potential is exacerbated by the need to cut down to match existing finished floor
elevations. Expansive bedrock will be exposed that had been previously buried at
depths that preserve a relatively dry but uniform moisture content. By exposing these
materials to any source of water (ex: precipitation, runoff, irrigation, or broken pipe,
typically) extreme levels of expansion can occur, resulting in serious distress to
overlying improvements.

Past experience has shown that shallow foundations, even with substantial over-
excavation and moisture conditioning beneath footings, are inadequate to prevent
excessive structural movement in this area. Existing buildings have exhibited over 4
inches of uplift (heave) along west wall footings, decreasing eastward to about one
inch, with greater depth to bedrock. It is our recommendation that the proposed new
worship center be supported on drilled shaft foundations designed to resist the uplift
forces of the expansive bedrock. In addition the concrete floor should consist of a
post-tension slab-on-ground designed to tolerate high edge lift.

The recommendations provided herein, and particularly under Geotechnical Design
Recommendations, Civil Engineering and Construction Recommendations, and
Quality Control, are intended to minimize risks of structural distress related to
consolidation or expansion of native soils, altered rock and/or structural fills. These
recommendations, along with proper design and construction of the structure and
associated improvements, work together as a system to improve overall performance.
If any aspect of this system is ignored or poorly implemented, the performance of the
project will suffer. Sufficient quality control should be performed to verify that the
recommendations presented in this report are followed.

Structural areas referred to in this report include all areas of buildings, concrete slabs,
asphalt pavements, as well as pads for any minor structures. The term engineer, as
presented below, pertains to the civil or geological engineer that has prepared the
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Discussion and Recommendations

geotechnical engineering report for the project or who serves as a qualified
geotechnical professional on behalf of the owner.

All compaction requirements presented in this report are relative to ASTM D 1557. For
the purposes of this project:

* Fine-grained soils are defined as those with more than 40 percent by
weight passing the number 200 sieve, and a plastic index lower than
15.

» Clay soils are defined as those with more than 30 percent passing the
number 200 sieve, and a plastic index greater than 15.

= Granular soils are those not defined by the above criteria.

Any evaluation of the site for the presence of surface or subsurface hazardous
substances is beyond the scope of this investigation. When suspected hazardous
substances are encountered during routine geotechnical investigations, they are noted
in the exploration logs and immediately reported to the client. No such substances
were revealed during our exploration.

Geotechnical Design Recommendations

Seismic Design Parameters

The 2012 International Building Code (IBC, International Code Council [ICC], 2012),
adopted by Washoe County, requires a detailed soils evaluation to a depth of 100 feet
to develop appropriate soils criteria. However, the code states that a Site Class D may
be used as a default value when the soil properties are not known in sufficient detail
to determine the soil profile type. The Site Class D soil profile is for stiff soils with a
shear velocity between 600 and 1,200 feet per second (fps), or with an N value
(SPT) between 15 and 50 or an undrained shear strength between 1,000 and 2,000
pounds per square foot (psf). Based on the average R-Value and the geology at the
Summit Christian Church, it is our opinion that the default Site Class D is appropriate.
With that assumption, the recommended seismic design criteria are presented in
Table 1 (Seismic Design Criteria Using 2012 International Building Code).
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Discussion and Recommendations

TABLE 1 - SEISMIC DESIGN CRITERIA USING 2012 INTERNATIONAL BUILDING CODE
(USGS, 2013b)

Approximate Latitude 39.596
Approximate Longitude -119.7405
Spectral Response at Short Periods, S,, percent of gravity 146.5
Spectral Response at 1-Second Period, S,, percent of gravity 49.2
Site Class D
Site Coefficient F,, decimal 1.00
Site Coefficient F,, decimal 1.50
Site Adjusted Spectral Response at Short Periods, S,,, percent of gravity 146.5
Site Adjusted Spectral Response at Long Periods, S,,,, percent of gravity 74.2
Design Spectral Response at Short Periods, S, percent of gravity 97.7
Design Spectral Response at Long Periods, S,,, percent of gravity 49.4

Past experience has shown that shallow foundations, even with substantial over-
excavation and replacement beneath footings, are inadequate to prevent excessive
structural movement in this area. Both existing buildings have exhibited over 4 inches
of upward vertical movement along west wall footings, decreasing eastward to about
one inch, with greater depth to bedrock. Our extensive exploration for the proposed
project indicates expansive bedrock under the entire new building footprint. It is our
recommendation that the proposed new worship center be supported on drilled
shafts (pier and grade beam) foundations designed to resist the uplift forces of the
expansive bedrock. A two-story building would clearly decrease foundation and floor
slab costs for this site. Several alternate mitigation approaches are presented in order
of increasing risk.

Foundation Design Alternates
Pier and Grade Beam Foundations (Recommended Alternate)

Black Eagle Consulting, Inc. will provide an addendum letter with geotechnical shaft
design parameters once structural loads, both vertical and lateral are available. In
terms of controlling uplift potential it would be best to space the shafts as widely as
practical to increase their downward load. The use of belled shafts, while somewhat
more specialized (costly) than straight shafts, will allow soil overburden to be included
in the uplift resistance calculations thereby significantly reducing the required depth of
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Discussion and Recommendations

drilling. Grade beams must be separated from the ground surface by a minimum 6-
inch void, which can be filled with void forms or compressible foam.

For preliminary structural and cost evaluation, an 18-inch-diameter 20-foot-deep
drilled shaft with a 3.5-foot-diameter bell at the bottom could support a compressive
load of 120 kips or more in these materials. The bottom of the bell would need to be
cleaned of loose material to provide end bearing. For a free-head condition, the
ground line shaft could handle a 20-kip lateral load with a 50-kip-foot moment with
lateral deflection of one inch or less. For a fixed-head condition the lateral load could
exceed the structural capacity of a 2-foot-diameter shaft with little ground line
deflection. For pier and grade beam foundations the shafts are generally between the
fixed and free-head condition. Actual analysis would be complicated and could justify
just using the conservative free-head condition for design, if it provides adequate
|lateral resistance.

Shaft design will require close coordination and several iterations with the structural
engineer to arrive at a practical spacing and diameter that controls potential uplift
movements.

Spread Footings and Conventional Slab-on-Grade with Pre-Saturation

Foundation movement at the site occurs when altered bedrock gains moisture from
precipitation and/or landscape irrigation. After two to three years the material has
normally absorbed all the water it can and additional foundation movement becomes
minimal. Below the first few feet, bedrock has not generally experienced much
moisture over the last 10,000 years. Grading cuts to depth generally just lower the
pad into material with higher remaining expansion potential.

One possible solution to this problem would be to uniformly pre-saturate the
subsurface materials to a considerable depth. This could be done just beneath the
footings, with the building still incorporating a post-tensioned slab-on-ground floor or it
could be done under the entire footprint so that a conventional concrete slab-on-
grade could be used. We anticipate that this alternate would still be very costly and
would carry some risk that the saturation will not be thorough enough. There can be
no guarantee that the water will penetrate everywhere it needs to, however, the
probability seems reasonably high.

To properly pre-saturate the site, 6- to 8-inch-diameter borings would need to be
advanced on approximate 5-foot centers to depths of 25 feet. Each boring would be
backfilled with compacted drain rock and filled with water about 70 times (1.3 million
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gallons or more) to allow saturation of the subsurface areas between each drill site. If
this system is even to be considered, a pilot test program should be run with a
number of boreholes, primarily to determine how long the process would take. Slow
permeability rate material could take months or even years to complete saturation.

Foundation recommendations for a site mitigated in this manner are provided below.

Individual column footings and continuous wall footings underlain by at least 3 feet of
structural fill and properly saturated native materials can be designed for a net
maximum allowable bearing pressure of 3,000 psf and should have minimum footing
widths of 24 and 12 inches, respectively. The net allowable bearing pressure is the
pressure at the base of the footing in excess of the adjacent overburden pressure. This
allowable bearing value should be used for dead plus ordinary live loads. Ordinary live
loads are that portion of the design live load which will be present during the majority
of the life of the structure. Design live loads are loads which are produced by the use
and occupancy of the building, such as by moveable objects, including people or
equipment, as well as snow loads. This bearing value may be increased by one-third
for total loads. Total loads are defined as the maximum load imposed by the required
combinations of dead load, design live loads, snow loads, and wind or seismic loads.

With this allowable bearing pressure, total foundation settlement of approximately /-
inch should be anticipated. Some foundation heave is still possible but should be less
than what has been experienced in previous phases. Differential settlement between
footings with similar loads, dimensions, and base elevations should not exceed about
/2 inch. The majority of the anticipated movement will occur during the construction
period as loads are applied.

Lateral loads, such as wind or seismic, may be resisted by passive soil pressure and
friction on the bottom of the footing. The recommended coefficient of base friction is
0.40 and has been reduced by a factor of 1.5 on the ultimate soil strength. Design
values for active and passive equivalent fluid pressures are 38 and 405 pounds per
square foot per foot of depth, respectively. These design values are based on spread
footings bearing on and backfilled with structural fill. All exterior footings should be
placed a minimum two feet below adjacent finish grade for frost protection.

If loose, soft, wet, or disturbed materials are encountered at the foundation subgrade,
these soils should be removed to expose undisturbed altered rock and the resulting
over-excavation backfilled with compacted structural fill. The base of all excavations
should be dry and free of loose soils at the time of concrete placement.
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Spread Footings with Aggregate Piers (Not Recommended)

Perimeter grade beam and isolated interior footings could be supported on a series of
aggregate piers. Aggregate piers are constructed by boring a 3-foot diameter hole at
designed intervals along the footings and backfilling the borings with compacted drain
rock. Uplift is resisted by placing a steel plate at the bottom of the boring and
attaching the plate to the grade beam with steel tendons. Such piers could generally
support approximately 4000 psf or more and would need to be spaced accordingly
for the grade beams and column footings. Between the piers, the grade beam would
need to be isolated from native materials by void forms or compressible foam. In
addition, some water would need to be pumped down to the bottom of the aggregate
piers to fully saturate bearing materials prior to placement of structural loads. We
anticipate the column depths in the range of 20 to 25 feet would be required. A post-
tensioned slab-on-ground floor would still be preferred. It is our understanding that
aggregate piers have not been used to resist expansive materials such that no real
performance records are available. Given the cost of uplift-resistant aggregate piers
reportedly approach that of drilled shafts, the risks do not seem worthy.

Spread Footings with Vertical Moisture Barriers (Not Recommended)

Some success has been documented by placing vertical moisture barriers in trenches
around the outside perimeter of standard spread footings. This technique has been
used in clay soils which have far more uniform and predictable expansive properties
than the altered bedrock at this site. The vertical barriers do not prevent or even
reduce the amount of foundation movement that would occur without the barrier.
Rather the longer path for water migration provides for more uniform moisture
distribution and, therefore, less differential movement. It is not known how effective
this method would be in the altered rock, where expansion often occurs in localized
zones, as opposed to uniformly throughout the soils profile in clay. This alternate was
considered but rejected.

Post-Tensioned Floor Slab Design Parameters

Any remaining near-surface clay soils will be fully removed by the anticipated site
grading to reach design elevation and match the finished floor of existing buildings.
The building will bear directly in altered bedrock under the entire footprint with none
of the isolating effect of the alluvium that underlies much of the existing buildings. As
such site conditions are extremely severe for conventional slab-on-grade concrete
floors, a post-tensioned slab-on-ground floor system is strongly preferred but is
probably not practical because of the complex floor shape. Nevertheless, Table 2
(Post-Tensioned Floor Slab Design Parameters) provides the recommended post-
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tensioned floor slab design criteria. Design parameters were determined in accordance
with those procedures recommended by the Post-Tensioning Institute (2004),
however these procedures have been developed for clay soils, not expansive bedrock,
so that geotechnical judgment is heavily involved.

TABLE 2 - POST-TENSIONED FLOOR SLAB DESIGN PARAMETERS ‘

Design Parameter Value
Type of Clay Smectite (Montmorillonite)
Moisture Distance - Edge Lift Condition 8.0 Feet
Moisture Distance - Center Lift Condition 9.0 Feet
Recommended Differential Movement - Edge Lift

s 4.6 Inches
Condition, yME
Recommended Differential Movement - Center Lift

-2.0 Inch

Condition, yMC

Documented edge lift movements on the two previous structures have exceeded 4.5
inches such that these values are by no means overly conservative. It must be
recognized that post-tensioned floor slabs do not prevent all differential movement
but rather spread the movement over a larger area making it less noticeable. Some
consideration should be given to structural connection between the post-tensioned
slab and the perimeter grade beams.

Lateral loads, such as wind or seismic, may be resisted by passive soil pressure and
friction between the floor slab and underlying aggregate base. The recommended
coefficient of base friction is 0.40 and has been reduced by a factor of 1.5 on the
ultimate soil strength. The interior floor will require a moisture barrier system.
Installation shall conform to the specifications provided for a Class B vapor restraint
(ASTM E 1745-97). The vapor barrier shall consist of placing a 10-mil-thick StegoRap”
vapor barrier or approved equal directly on a properly prepared subgrade surface. A 4-
inch-thick layer of aggregate base shall be placed over the vapor barrier and be
compacted with a vibratory plate. This configuration is common practice in the arid
climate of Northern Nevada.

As an alternate, a 4-inch-thick layer of aggregate base can be placed on a properly
prepared subgrade and covered by the moisture barrier, with the concrete placed
directly on the vapor barrier, per American Concrete Institute (ACl, 2008) standards.
For this case, however, the aggregate base will need to be densified to 95 percent
relative compaction and the slab shall be wet-cured for a minimum of 7 days. This
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alternative requires significant effort by the floor slab contractor and is not common
practice in this area.

Geogrid Mat Alternate

One alternative to the post-tensioned slab solution would be to place the floor slab on
a mat of structural fill reinforced with geo-grid. For this alternate the pad would be
over-excavated to a depth of 3 feet below proposed subgrade (bottom of aggregate
base). The surface at the excavation would be soaked, compacted, and smoothed
prior to placement of a geo-grid such as Tensar TX-140S". Three layers of geo-grid
should be included in the backfill with the final layer of grid 12 inches below the
aggregate base section. The purpose of the geo-grid is to create a stable mass that
would help dissipate uplift of the underlying altered rock and decrease differential
movement that could result in severe cracking of the floor slab.

The higher quality (not altered to clay) material from mass excavation should be
selectively stockpiled for backfill with the geogrid. If the good material is not stockpiled
or is unavailable, imported structural fill will be required (Table 13 - Guideline
Specification for Imported Structural Fill).

Retaining Wall Design Parameters

Rigid retaining walls are not recommended for this site due to the expansive
subsurface materials. Rockery walls are the most tolerant of foundation movement
and are often the least expensive retaining system anyway. The maximum height of
any single rockery wall shall be 8 feet in areas of fill and 10 feet in areas of cut. Walls
may be terraced for greater retained heights. All terraced walls shall be constructed so
that the back face of the lower wall is separated from the front face of the upper wall
by a horizontal distance no less than 1.25 times the height of the lower wall to
prevent surcharging of the lower wall; the end result is a slope of approximately
1.25H:1V. No improvements shall extend over rockery wall backfill to prevent distress
from differential settlement.

Large block segmented walls such as Ultra-Block or Redi-Rock should perform
adequately but have the potential to develop some gaps related to foundation
movement. One other downside is that cut areas must be over-cut to allow for
geogrid reinforcement of backfill behind walls taller than about 5 feet to
accommodate much wider gravity walls.
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All rockery or segmented retaining walls must be fully drained, largely to prevent
staining from water that would daylight on the wall face. Because the altered bedrock
disintegrates with moisture, a geotextile, such as Mirafi® 140N, is required to separate
drain rock from these materials. A geotextile should also be placed at the top of the
drain rock, behind the wall, to separate the drain rock from overlying backfill.

Table 3 (Lateral Earth Pressure Values [Equivalent Fluid Density]) provides design
parameters for fully drained retaining walls with vertical back faces, horizontal or
sloping backfill, and no surcharge loads next to the top of the wall.

TABLE 3 - LATERAL EARTH PRESSURE VALUES (EQUIVALENT FLUID DENSITY), pcf

Static Dynamic
Retained Slope
Active* Passive** Active* Passive**
Level 35 220 46 220
2.5H:1V 44 450 77 450

*For walls that are free to yield at least 0.2 percent of the wall height.
**The values presented have been reduced from the ultimate passive resistance values by 67 and 50 percent to limit deflection
under static and dynamic conditions, respectively.

Lateral loads will be resisted by friction along the base of retaining wall footings and by
passive resistance against buried foundation walls. Foundation wall footings, cast
directly on properly compacted structural fill, may be designed using a coefficient of
base friction of 0.40. This factor has been reduced by a factor of 1.5 on the ultimate
soil strength.

Portland Cement Concrete Mix Design Parameters

Soluble sulfate is known to be present on this site from earlier testing (SEA, Inc,,
1993) and from observed gypsum in test pits.
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TABLE 4 - SULFATE EXPOSURE CLASS* ‘

Water-Soluble .
Sulfate (S0,) in Soil, (;’(;s)s‘i’t"":v‘ife“r'fat;
Percent by Weight . PP
Not
Applicable SO SO,<0.10 SO, < 150
S
Sulfate Moderate | S 0.10 £50,< 0.20 150 =50,<1,500
Seawater
Severe S2 0.20 <S0,<2.00 1,500 <S0O,< 10,000
Very s3 S0, >2.00 SO, > 10,000
Severe
*From Table 4.2.1 Exposure Categories and Classes. ACl 318, Buildings Code and Comments.

Concrete in contact with the site foundation soils should be designed for Class S1
Sulfate exposure. Therefore, Type Il cement can be used for all concrete work.
Concrete mix designs for this project shall incorporate a minimum 28-day unconfined
compressive strength of 4000 pounds per square inch (psi) and a maximum water to
cement ratio of 0.50.

Portland Cement Concrete Rigid Pavement and Floor Slabs

The structural section for exterior concrete shall be a minimum of 4 inches of 4,000
psi concrete overlying 6 inches of Type 2, Class B, aggregate base (Standard
Specification for Public Works Construction [SSPWC], 2012). Concrete driveways
should use at least 6 inches of concrete. Valley gutters shall include at least 6 inches
of fibermesh concrete (4,000 psi). All exterior concrete flatwork should be underlain
by 2.5 feet of structural fill, per Table 10 (Required Thickness of Structural Fill
Between Expansive Materials and Improvements). Refer to Portland Cement
Concrete Flatwork for aggregate base requirements.

Interior concrete slab-on-grade floors will require a moisture barrier system. Installation
shall conform to the specifications provided for a Class B vapor restraint (ASTM E
1745-97). The vapor barrier shall consist of placing a 15-mil-thick StegoRap" vapor
barrier or approved equal directly on a properly prepared subgrade surface. A 4-inch-
thick layer of aggregate base shall be placed over the vapor barrier and compacted
with a vibratory plate.
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Private Asphalt Concrete Pavement Design

Paved areas subject to truck traffic shall consist of 4 inches of asphalt concrete
underlain by 6 inches of Type 2, Class B, aggregate base (SSPWC, 2012). Paved areas
restricted to automobile parking can consist of 3 inches of asphalt concrete underlain
by 6 inches of aggregate base. All structural sections should be underlain by, at least,
2 feet of structural fill, per Table 10.

Pyramid Highway Acceleration and Deceleration Lanes

The Pyramid Highway lies within NDOT right-of-way and must adhere to their design
and construction standards. In general, NDOT requires a pavement structural section
design but the new section must match the existing section if it exceeds the design. In
this case, the Pyramid Highway is a major thoroughfare with daily, two-way traffic in
the range of 30,000 to 40,000 vehicles per day (NDOT, 2001). Only a very small
percentage of this traffic and a few trucks will enter and exit the church over a 20 year
design life, such that matching the existing section would seem excessive. The design
structural section is presented below.

Design Equivalent Single Axle Load (ESAL)

We understand that no traffic study has been conducted for Summit Christian Church
over the last 10 years. As a consequence, we based our pavement evaluation on
assumed traffic generation taken from the Trip Generation Manual (Institute of
Transportation Engineers, 2007). The Trip Generation Manual provides average trips
for weekdays, Saturdays, and Sundays for churches based on the total square footage
of the buildings. We have selected a conservative median rather than average values,
as summarized below in Table 5 (Daily Two-Way Trip Generation Summary per 1,000
Square Feet [Church]).
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TABLE 5 - DAILY TWO-WAY TRIP GENERATION SUMMARY PER

1,000 SQUARE FEET (CHURCH)

i Design Value
Day Average Median .
(Vehicles per Day)
Weekdays 9.11 17.28 17.3
Saturday 10.37 29.6 29.6
Sunday 36.63 66.3 66.3

Average Daily Two-Way Traffic

Total Two-Way Vehicles per Day

= (5).(17.3)+29.6+66.3

7

= 26 Vehicles per Day (vpd) per 1,000 sf

= (26 Vehicles per Day).(33,000+51,060 sf)
1,000 sf

= 2,186 vpd

Our traffic assumptions for calculation of the 20-year design equivalent single-axle
load (ESAL,) are summarized below in Table 6 (Design Data - Pyramid Highway
Deceleration/Acceleration ESAL,)

TABLE 6 - DESIGN DATA - PYRAMID HIGHWAY DECELERATION/ACCELERATION ESAL,,

. Average .
2015 Assumed Assumed Percent Design Annual 20-Year | Design
Average Truck Average Trucks in Life Growth Growth | ESAL,,
Daily Traffic' | Percentage | Truck Factor | Design Lane (Years) (%) Factor
0
2,186 2 0.52 50 20 2 24.30 50,411
! Two-way

General Design Criteria

The general parameters necessary for design of flexible pavements were obtained
from the 1997 NDOT Pavement Structural Design and Policy Manual. Table 7
(General Design Parameters) presents the values used in our analysis:
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TABLE 7 - GENERAL DESIGN PARAMETERS

Flexible Pavement Design Parameters Value Notes
Reliability 80% US Highways
Standard Deviation 0.45
Initial Serviceability Index 45
Terminal Serviceability Index 2.5
Resilient Modulus, M, — Base (psi') 26,500
Drainage Coefficient, m, 1.0
Structural Layer Coefficients, a; Value Notes
PBS” — Open Graded 0.0
PBS — Dense Graded 0.35 Type 2, 2C, and 3
Aggregate Base 0.1 Type 1, Class B
! psi = pounds per square inch.
?PBS = Plant Mix Bituminous Surface.

Subgrade Strength

Black Eagle Consulting, Inc. conducted two R-Value tests on samples collected along
the deceleration/acceleration alignment. The results of the testing range from 12 for
the thick surface clay to 17 for the clayey sand with gravel alluvium. For design
purposes, an R-value of 17 was selected. Clay soils (R-Value of 12) require over-
excavation and replacement to mitigate expansion potential (refer to Site Preparation
and Table 10).

The design R-value was converted to the roadbed resilient modulus (M,) using an
equation for the best fit line derived from Figure 6.2 of the NDOT Pavement Structural
Design and Policy Manual (NDOT, 1997).

Design R-Value: R, =17
Log M= (.0143R)) + log (17.43)
Log M= 1.4129 M, =10"" M, =30.507 (in Mpa)
M, =M, * 145.03 M. = 4,424 (in psi)

Flexible Pavement Design

Our analysis utilized the American Association of State Highway and Transportation
Officials (AASHTO) design methodology (AASHTO, 1993), and the NDOT Pavement
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Structural Design and Policy Manual (NDOT, 1997). The calculations, including all
assumptions made, are presented in MathCad format in Appendix A (Flexible
Pavement Design Calculations). The recommended structural section is summarized
below in Table 8 (Structural Sections — Pyramid Highway).

TABLE 8 - STRUCTURAL SECTIONS - PYRAMID HIGHWAY

Open Type 1, Aggregate .
P . Yp BEree Minimum Over-
Alternate Graded PBS Class B Base .
. . . . Excavation of
Section Thicknesses (inches) Thickness )
. . Clay Subgrade
(inches) (inches)
3.26 12.36 ..
Calculated 3/4 2.0 Feet Minimum
3.36 12.0
Recommended ..
L. 3/4 5.0 8.0 2.0 Feet Minimum
Minimum
' PBS = Plant Mix Bituminous Surface
? Where present; requires field evaluation of subgrade.

Expansive clay soil is present along about half of the alignment but appears to be
localized or sporadic. Where present, clay soils must be over-excavated an additional 2
feet to protect the structural section from expansive pressure. The over-excavation
should be backfilled with non-expansive structural fill meeting NDOT requirements for
select borrow and must have a minimum R-Value of 45 (NDOT, 2001; Section
203.02.05). Aggregate base and decomposed granitic sand easily meet these
specifications. A geotextile meeting the specifications of Table 10 should be placed
between the 12-inch aggregate base section and the structural fill.

Project Materials

The following materials should be specified for NDOT right-of-way on this project:
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TABLE 9 - SPECIFIED MATERIAL

Open Grade 3/8-inch - PG64-28NV
PBS Type 2 - PG64-28NV
Aggregate Base Type 1, Class B

Non-Woven Geotextile

Property Test Method Units Requirement
Survivability AASHTO M288 Not Applicable Class 2
Permittivity ASTM D4491 Sec’ >0.5
Apparent Opening Size ASTM D4751 U.S. Sieve No. 100 < AOS <60

(AOS)

Ultraviolet Stability

% Strength Retained >50
at 500 hrs. ASTM D4355 o gt

AASHTO = American Association of State Highway and Transportation Officials
ASTM = American Society for Testing and Materials

All materials should be placed in accordance with NDOT Standard Specifications for
Road and Bridge Construction (2001) with the geotextile directly under the 12-inch
aggregate base section.

Pavement Drainage Design Parameters

Pavement design is mostly a function of heavy truck traffic and subgrade strength.
Inherent in the selection of design subgrade strength is the assumption that the
subgrade will not become saturated. Subgrade strength drops dramatically when
moisture increases even slightly more than the selected design value. This is
essentially true for any material other than clean sands and gravels and is more critical
in fine-grained and clay soils than in granular soils. Soils at this site are considered to
be of high moisture sensitivity. If irrigated, landscaping is to be placed adjacent to the
pavement section, we recommend that edge drains be constructed directly behind the
curb, or along the edge of the asphalt where curbs and gutters are not used. This
recommendation includes both center median and edge or back face of
curb/sidewalk areas with irrigated landscaping and is particularly important where
irrigated grades slope toward the street section. If proper drainage is not provided,
increased maintenance costs and premature pavement (subgrade) failure will result.

The edge drain shall extend at least 12 inches below the street subgrade and can
consist of either a narrow trench backfilled with Class B or C drain rock or a synthetic
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edge drain product such as Mirafi" Miradrain G100N or approved equal. Drain rock
shall be separated from native soil backfill by a geotextile such as Mirafi* 140N or
equal. In cohesionless soils the fabric shall also be placed on the upslope side,
between the native soils and the drain rock/backfill. The edge drain shall be tied into
the storm drain or drain rock backfill around the storm drain. In some cases utility
trenches located behind the street could be utilized as edge drains, if designed and
constructed with that intent.

Slope Stability

Stability of cut and filled surfaces involves two separate aspects. The first concerns
global slope stability related to mass wasting, landslides, or the en masse downward
movement of soil or rock. Global stability of cut and fill slopes is dependent upon
shear strength, unit weight, moisture content, and slope angle. The /BC (ICC, 2012)
adopted by Washoe County allows cut and fill slopes up to 2H:1V in the type of
materials present at this site. The exploration and testing program conducted during
this investigation confirms 2H:1V slopes will be stable everywhere. Slopes up to
1.5H:1V will be globally stable in the granular alluvial materials south of the entrance.
Even the clay soils would be stable at this configuration as long as they are drained to
avoid possible saturation. Widening of the Pyramid Highway will require that lower
sections of some 2H:1V cut slopes be steepened to 1.5H:1V south of the entrance
drive. If slopes steeper than 1.5H:1V are necessary, site-specific exploration testing
and slope stability analysis will be needed. Slopes as steep as 1H:1V may be possible.

The second aspect relates to erosional stability and is discussed in the Slope Stability
and Erosion Control section.

Civil Engineering and Construction
Recommendations

Site Preparation

All vegetation shall be stripped and grubbed from structural areas and removed from
the site. A stripping depth of 0.2 feet is anticipated along the acceleration/deceleration
lanes and access roads, with minor grubbing elsewhere.

The test pits were excavated by backhoe at the approximate locations shown on the
site plan. Locations were determined in the field by approximate means. All test pits
were backfilled upon completion of the field portion of our study. The backfill was
compacted to the extent possible with equipment on hand. However, the backfill was
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not compacted to the requirements presented herein under Mass Grading. If
structures, concrete flatwork, pavement, utilities, or other improvements are to be
located in the vicinity of any of the test pits, the backfill should be removed and
recompacted in accordance with the requirements contained in the soils report.
Failure to properly compact backfill could result in excessive settlement of
improvements located over test pits.

Surficial clay soils and altered bedrock on this site will exhibit severe shrink-swell with
changes in moisture content. Clay soils are common, but sporadic along the Pyramid
Highway and site access roads and must be identified during grading. Proposed
grading within the building pad will fully remove any remaining surficial clay (and
existing fill) but will expose even more problematic expansive bedrock. Failure to
recognize and properly mitigate expansive materials will result in damage to
improvements. Clay and altered bedrock shall be separated from improvements by
structural fill in order to decrease potential shrink-swell movements. The minimum
separation is presented in Table 10.

TABLE 10 - REQUIRED THICKNESS OF STRUCTURAL FILL BETWEEN
EXPANSIVE MATERIALS AND IMPROVEMENTS

Improvement Minimum Separation
Footings Not Applicable'
Floor Slabs Not Applicable®
Exterior Concrete Slabs, including curbs, gutters, sidewalk 2.5 feet’
Asphalt Pavements 2.0 feet’
' Deep foundation recommended; see discussion under Foundation Design Alternates.
* Post-tensioned slab recommended; see discussions under Foundation Design Alternates and Post-Tensioned Floor Slab Design
Parameters.
* Excludes aggregate base section.

The required separation may be achieved by any combination of site filling or over-
excavation and replacement. Depending on final design elevations, considerable over-
excavation could be required.

Expansive materials to be left in place and covered with fill shall be moisture-
conditioned to 2 to 4 percent over optimum for a minimum depth of 12 inches. This
moisture level will significantly decrease the magnitude of shrink-swell movements in
the upper foot of clay. The high moisture content must be maintained by periodic
surface wetting, or other methods, until the surface is covered by at least one lift of fill.
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If allowed to dry out, subsequent expansion of clay soils beneath foundations and
floor slabs could significantly exceed the design criteria set forth previously.

V-ditches along the Pyramid Highway will need to be relocated for the
acceleration/deceleration lanes. Existing v-ditches, which are to be abandoned and are
located in structural areas, will require over-excavation to remove organic material and
soft, wet, fine-grained soils. The over-excavation shall extend to a depth of at least one
to three feet below the ditch bottom, unless granular soils are encountered at
shallower depth. The width of over-excavation will be dependent upon the extent of
soft, wet soils that cannot be compacted. Ditch bottoms may require stabilization in
accordance with later recommendations. Backfill should consist of structural fill
meeting NDOT specifications for select borrow.

All areas to receive structural fill or structural loading shall be densified to, at least, 90
percent relative compaction. Where less than 70 percent passes the 34-inch sieve,
soils are too coarse for standard density testing techniques. In this case, as will
generally occur here, a proof-rolling of a minimum five single passes with a minimum
10-ton roller in mass grading, or five complete passes with hand compactors in
footing trenches is recommended. This alternate has proved to provide adequate
project performance, as long as all other geotechnical recommendations are closely
followed. In all cases, the final surface shall be smooth, firm, and exhibit no signs of
deflection.

If wet weather construction is anticipated, surface soils, particularly clays and highly
altered rock, may be well above optimum moisture and impossible to compact. In
some situations, moisture conditioning may be possible by scarifying the top 12
inches of subgrade and allowing it to air dry to near-optimum moisture, prior to
compaction. Where this procedure is ineffective or where construction schedules
preclude delays, mechanical stabilization will be necessary. Mechanical stabilization
may be achieved by over-excavation and/or placement of an initial 12- to 18-inch-
thick lift of 12-inch-minus, 3-inch-plus, well graded, angular rock fill. The more angular
and well graded the rock is, the more effective it will be. This fill shall be densified with
large equipment, such as a self-propelled sheeps-foot or a large loader, until no
further deflection is noted. Additional lifts of rock may be necessary to achieve
adequate stability. The use of a separator geotextile will prevent mud from pumping
up between the rocks, thereby increasing rock-to-rock contact and decreasing the
required thickness of stabilizing fill. The separator geotextile shall meet or exceed the
following minimum properties presented in Table 11 (Minimum Required Properties
for Separator Geotextile).
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TABLE 11 - MINIMUM REQUIRED PROPERTIES FOR SEPARATOR GEOTEXTILE

Trapezoid Strength (ASTM D 4533) 80 x 80 Ibs.
Puncture Strength (ASTM D 4833) 500 Ibs.
Grab Tensile Strength/Elongation (ASTM D 4632) 200 x 200 @ 50 %

As an alternate to rock fill, a geotextile/gravel system may be used for stabilization.
Aggregate base (SSPWC, 2012), Class C or D drain rock (SSPWC, 2012), or pit run
gravels shall be placed above the geotextile. Regardless of which alternate is selected,
a test section is recommended to determine the required thickness of stabilization.

Trenching and Excavation

The lower areas of the site should easily be trenched with conventional excavators.
Trenching will become more difficult upslope and/or with greater depths to the
presence of the highly variable altered volcanic rock. Some hoe ram and rock-bucket
work should be anticipated in trenching, particularly approaching the building pad, but
anywhere below the surface clay and alluvium at this site.

Temporary trenches with near-vertical sidewalls should be stable to a depth of
approximately 4 feet. Temporary trenches are defined as those that will be open for
less than 48 hours. Excavations to greater depths will require shoring or laying back of
sidewalls to maintain adequate stability. Regulations contained in Part 1926, Subpart
P, of Title 29 of the Code of Federal Regulations (CFR, 2010) require that temporary
sidewall slopes be no greater than those presented in Table 12 (Maximum Allowable
Temporary Slopes).

E' Black Eagle Consulting, Inc. 1345 capital Boulevard, Suite A Tel: 775/359-6600 Fax: 775/359-7766 33

Geotechnical & Construction Services Reno, Nevada 89502-7140 Email: mail@blackeagleconsulting.com



Discussion and Recommendations

TABLE 12 - MAXIMUM ALLOWABLE TEMPORARY SLOPES

Soil or Rock Type Maximum AIIowaI:II1e Slopes' for Deezp Excavations less
an 20 Feet Deep
Stable Rock Vertical (90 degrees)
Type A’ 3H:4V (53 degrees)
Type B TH:1V (45 degrees)
Type C 3H:2V (34 degrees)
Notes:

1. Numbers shown in parentheses next to maximum allowable slopes are angles expressed in degrees from the horizontal. Angles have been
rounded off.

2. Sloping or benching for excavations greater than 20 feet deep shall be designed by a registered professional engineer.

3. A short-term (open 24 hours or less) maximum allowable slope of 1H:2V (63 degrees) is allowed in excavation in Type A soils that are 12
feet or less in depth. Short-term maximum allowable slopes for excavations greater than 12 feet in depth shall be 3H:4V (53 degrees).

The State of Nevada, Department of Industrial Relations, Division of Occupational
Safety and Health Administration (OSHA), has adopted and strictly enforces these
regulations, including the classification system and the maximum slopes. In general,
Type A soils are cohesive, non-fissured soils, with an unconfined compressive strength
of 1.5 tons per square foot (tsf) or greater. Type B are cohesive soils with an
unconfined compressive strength between 0.5 and 1.5 tsf. Type C soils have an
unconfined compressive strength below 0.5 tsf. Numerous additional factors and
exclusions are included in the formal definitions. The client, owner, design engineer,
and contractor shall refer to Appendix A and B of Subpart P of the previously
referenced Federal Register for complete definitions and requirements on sloping and
benching of trench sidewalls. Appendices C through F of Subpart P apply to
requirements and methodologies for shoring.

On the basis of our exploration, the site materials are predominately Type A clays or
bedrock with the properties of Type A clay. Any area in question shall be considered
Type C, unless specifically examined by the engineer during construction. All trenching
shall be performed and stabilized in accordance with local, state, and OSHA standards.

Mass Grading

The proposed building site will require significant cuts to achieve design grade so that
the finished floor can match existing structures. The excavation will be entirely in
altered bedrock of the Alta Formation. The Alta Formation can range from extremely
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hard bedrock that requires blasting, to soft clay where it has been severely altered by
hydrothermal activity. Our borings were advanced by a powerful auger drill rig with
some, but not excessive, effort. No zones of drilling refusal were encountered. Blow
counts from the drilling were high but did not indicate fresh, hard bedrock. We
anticipate that the excavation can be made with large bulldozers but that locally hard
rock requiring a hoe ram or even blasting could be present. Excavations for the
previous buildings did not require these techniques.

Native clay soils shall be placed as fill only in nonstructural areas. Native granular soils
will be suitable for structural fill, provided particles larger than 4 inches are removed.
Field testing of the auger cuttings suggests that much of the rock will not be suitable
for structural fill without careful segregation and selective stockpiling. It is likely that
sufficient material can be segregated for the minor structural fill needs on this project.

Oversized rock can be placed in the bottom of nonstructural fills, if any, or on slopes.
In non-structural fills, oversized rocks must be scattered in such a manner as to
preclude development of voids between the particles (nesting). On-site rock will not
be suitable for rip-rap since it decomposes with moisture.

If imported structural fill is required on this project, we recommend it satisfy the
specifications presented in Table 13.

TABLE 13 - GUIDELINE SPECIFICATION FOR IMPORTED STRUCTURAL FILL ‘

Sieve Size Percent by Weight Passing
4 Inch 100
3/4 Inch 70 - 100
No. 40 15 -60
No. 200 5-25
Percent Passing No. 200 Sieve Maximum Liquid Limit Maximum Plastic Index
5-10 50 20
11-20 40 15
21-25 35 10
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These recommendations are intended as guidelines to specify a readily available,
prequalified material. Adjustments to the recommended limits can be provided to
allow the use of other granular, non-expansive material. Any such adjustments must
be made and approved by the engineer, in writing, prior to importing fill to the site.

Any fill placed on hillsides steeper than 5H:1V shall be keyed into existing materials in
equipment wide benches. The maximum vertical separation between benches shall
be 8 feet.

Any structural fill within the building area shall be placed in maximum 8-inch-thick
(loose) lifts, each densified to, at least, 95 percent relative compaction. All other
structural fill shall be densified to a minimum 90 percent relative compaction.
Nonstructural fill shall be densified to, at least, 85 percent relative compaction to
minimize consolidation and erosion. This is particularly important for yard areas since
soil consolidation can cause water to pond in the drainage swales. Loose yard fill also
allows water to infiltrate the backfill rather than flowing to the swale. Both of these
conditions can contribute to foundation moisture (refer to Site Drainage).

Commonly, the site materials will have greater than 30 percent retained on the %a-
inch sieve, such that standard density testing is not valid. These materials will be
treated as rock fills with a maximum lift thickness and maximum particle size of 12
inches. A proof-rolling program of at least five single passes of a minimum CAT" 815
roller or approved equal in mass grading or at least five complete passes with hand
compactors in footing trenches is recommended. If a CAT" 825 or larger compactor is
used, it could be possible to increase both lift thickness and particle size to a
maximum of 18 inches.

Properly constructed rock fills have a long history of excellent performance in northermn
Nevada. For this project, the maximum particle size contained in rock fill placed during
mass grading to within 4 feet of finished subgrade elevation should be 18 inches with
a maximum lift height of 18 inches. Within 4 feet of subgrade elevations, the rock fill
should exhibit a maximum particle size of 12 inches, and a maximum lift height of 12
inches. As an alternate, the owner may wish to restrict the maximum particle size to 6
inches in the upper 2 feet to facilitate fine grading and trenching. Acceptance of this
rock fill is based upon observation of particle size, lift thickness, moisture content, and
applied compactive effort. Compaction must continue to the satisfaction of the
engineer. In all cases, the finished surface shall be firm and show no signs of
deflection.
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Grading shall not be performed with or on frozen soils.

Utility Trench Backfill

Maximum particle size in trench backfill shall be 4 inches. Bedding and initial backfill
12 inches over the pipe will require import and shall conform to the requirements of
the utility having jurisdiction. Bedding and initial backfill shall be densified to at least
90 percent relative compaction. Native granular soil will provide adequate final backfill
as long as oversized particles are excluded, and shall be placed in maximum 8-inch-
thick loose lifts that are compacted to a minimum of 90 percent relative compaction
in all structural areas.

When drain rock is used as trench backfill, it shall be considered a rock backfill (greater
than 30 percent retained on the 34-inch sieve) and shall be placed in maximum 12-
inch-thick loose lifts, with each lift densified by at least five complete passes with
approved compaction equipment and until no deflection is observed. A separator
geotextile, such as Mirafi® 140N, shall be placed between the drain rock and any native
soil backfill.

Rockery Walls

All rockery walls shall be constructed by a qualified and experienced contractor in a
battered configuration. Walls may be terraced in areas for greater retained heights
(refer to Retaining Wall Design Parameters) provided the offset recommendations
discussed previously are satisfied. If rockery walls retain fill slopes, the fill shall be
overbuilt and then cut back to the back of wall construction. Native bedrock is
unsuitable for reuse in rockery walls.

Subsidence and Shrinkage

Where the native clay soil is to remain in place, subsidence of about 0.1 foot should
be anticipated from construction traffic. Subsidence of granular alluvial or altered
bedrock soils exposed in cut should be negligible. Granular alluvial soils excavated and
recompacted in structural fills should experience quantity shrinkage of approximately
10 percent, including removal of oversized particles. In other words, one cubic yard
(cy) of excavated granular alluvium will generate about 0.9 cy of structural fill at 90
percent relative compaction. Altered bedrock will be highly variable in shrinkage
properties but there should be a sufficient quantity of usable material so that
quantities are not an issue.
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Slope Stability and Erosion Control

As noted previously in the Slope Stability section, there are two aspects to slope
stability. The first relates to overall global stability of the slope with respect to mass
failure. The second aspect of stability involves erosion potential and is dependent on
numerous factors involving grain size distribution, cohesion, moisture content, slope
angle, and the velocity of the water or wind on the ground surface. Washoe County
requires erosion control of cut and fill slopes 5H:1V or steeper. Slopes between
2.5H:1V and 5H:1V could be stabilized by hydroseeding but altered bedrock slopes
do not readily support vegetation. Top soll, turf reinforcement mats and temporary
irrigation may be needed. Slopes steeper than 2.5H:1V may require mechanical
stabilization on this site since the altered rock decomposes with moisture. The County
may accept other methods of stabilization on slopes steeper than 2.5H:1V if it can be
shown that the altered rock is stable.

The bottom of existing 2H:1V slopes along the Pyramid Highway will be steepened to
1.5H:1V in order to accommodate the new lanes, specifically the acceleration lane.
The Nevada Department of Transportation prefers to avoid rip-rap of slopes that
comprise roadside V-ditches because of maintenance issues. Slopes of 1.5H:1V can
be stabilized with a heavy turf reinforcement mat, such as Propex Landlok® 450,
topsoil, seeding, and temporary irrigation. Slopes steeper than 1.5H:1V would require
rip-rap in most cases. Final slope stabilities should be designed by a landscape
architect with their design taking precedence over our recommendations.

Dust potential at this site will be moderate during dry periods. Temporary (during
construction) and permanent (after construction) erosion control will be required for
all disturbed areas. The contractor shall prevent dust from being generated during
construction in compliance with all applicable city, county, state, and federal
regulations. The contractor shall submit an acceptable dust control plan to the Washoe
County District Health Department prior to starting site preparation or earthwork.
Project specifications should include an indemnification by the contractor of the owner
and engineer for any dust generation during the construction period. The owner will
be responsible for mitigation of dust after accepting the project.

In order to minimize erosion and downstream impacts to sedimentation from this site,
best management practices with respect to storm water discharge shall be
implemented at this site.
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Site Drainage
Surface Drainage

Adequate surface drainage shall be provided so moisture is directed away from the
structure. A system of roof drains and downspouts is recommended to collect roof
drainage and direct it well away from the foundations unless pavement extends to the
walls. If roof runoff is allowed directly over paver stones, especially where they will be
subjected to vehicle loading, rutting of the paver stone system could be experienced
due to saturation of the subgrade materials.

If planters are to be located adjacent to foundation areas, they shall be lined and
sloped to drain away from the foundation to improve foundation performance. Raised
planters bearing directly on pavement would be preferred. Planters are defined as
localized landscaped and irrigated areas lying within 10 feet of the building perimeter
and confined by decorative structures such as rock, wood, or brick.

The ponding of water on finish grade or at the edge of pavements shall be prevented
by grading the site in accordance with /BC (ICC, 2012) requirements.

Portland Cement Concrete Flatwork

All concrete slabs shall be directly underlain Type 2, Class B, aggregate base (SSPWC,
2012). The thickness of base material shall be 6 inches beneath curb and gutters, 4
inches beneath sidewalks and 4 inches beneath floor slabs and private flatwork.
Aggregate base courses shall be densified to at least 95 percent relative compaction.
All exterior concrete flatwork should be underlain by 2.5 feet of structural fill, per Table
10.

The Reno/Sparks area is a region with exceptionally low relative humidity. As a
consequence, concrete flatwork is prone to excessive shrinking and curling. Concrete
mix proportions and construction techniques, including the addition of water and
improper curing, can adversely affect the finished quality of concrete and result in
cracking, curling, and spalling of slabs. We recommend that all placement and curing
be performed in accordance with procedures outlined by the ACI (2008) and this
report. Special considerations shall be given to concrete placed and cured during hot
or cold weather temperatures, or low humidity conditions.

Proper control joints and reinforcement shall be provided for conventional floor slabs
to minimize any damage resulting from shrinkage as discussed below. In particular,
crack-control joints shall be installed on maximum 10-foot-centers and shall be
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installed to a minimum depth of 25 percent of the slab thickness. Saw-cuts, zip strips,
and/or trowel joints are acceptable; however, saw-cut joints must be installed as soon
as initial set allows and prior to the development of internal stresses that will result in
a random crack pattern. If trowel joints are used, they will need to be grouted over
prior to installation of floor coverings.

Rolls of welded wire mesh (WWM) are not recommended for use since vertically
centered placement of rolled WWM within a floor slab is difficult to achieve. All
reinforcing steel and WWM shall be centered in the floor slab through the use of
concrete dobies or approved equivalent. Reinforcement recommendations provided
by the project structural engineer will supersede those presented here.

The base layer that overlies the moisture barrier membrane shall remain compacted
and a uniform thickness maintained during the concrete pour, as its intended purpose
is to facilitate even curing of the concrete and to minimize curling of the slab. Extra
attention shall be given during construction to ensure that rebar reinforcement and
equipment do not damage the integrity of the vapor barrier. Care must be taken so
that concrete discharge does not scour the base material from the vapor barrier. This
can be accomplished by maintaining the discharge hose in the concrete and allowing
the concrete to flow out over the base layer.

Private Asphalt Concrete

All asphalt pavement shall be directly underlain by Type 2, Class B, aggregate base
(SSPWC, 2012). All aggregate base beneath asphalt pavements shall be densified to,
at least, 95 percent relative compaction. All structural sections should be underlain by,
at least, 2 feet of structural fill, per Table 10.

Asphalt concrete pavements have been designed for a standard 20-year life
expectancy with the design assumptions presented under Private Asphalt Concrete
Pavement Design. Due to the local climate and available construction aggregates, a
20-year performance life requires diligent maintenance. Between 15 and 20 years
after initial construction (average 17 years), major rehabilitation (structural overlay or
reconstruction) is often necessary if maintenance has been lax. To achieve maximum
performance life, maintenance must include regular crack sealing, seal coats, and
patching as needed. Crack filling is commonly necessary every year or at least every
other year. Seal coats, typically with a Type Il slurry seal, are generally needed every 3
to 6 years, depending on surface wear. Failure to provide thorough maintenance will
significantly reduce pavement design life and performance.
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Pyramid Highway Improvements

All construction within the NDOT right-of-way shall conform to NDOT specifications
with respect to materials, placement and inspection/testing requirements.
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Anticipated Construction
Problems

Depending on the season of construction soft, wet, surface material may make it
difficult for construction equipment to travel and operate. Some difficulty will also be
encountered in mass grading and trenching due to the presence of altered bedrock of
variable hardness.
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Quality Control

All plans and specifications should be reviewed for conformance with this geotechnical
report and approved by the engineer prior to submitting them to the building
department for review.

The recommendations presented in this report are based on the assumption that
sufficient field testing and construction review will be provided during all phases of
construction. We should review the final plans and specifications to check for
conformance with the intent of our recommendations. Prior to construction, a pre-job
conference should be scheduled to include, but not be limited to, the owner, architect,
civil engineer, the general contractor, earthwork and materials subcontractors, building
official, and engineer. The conference will allow parties to review the project plans,
specifications, and recommendations presented in this report and discuss applicable
material quality and mix design requirements. All quality control reports should be
submitted to and reviewed by the engineer.

During construction, we should have the opportunity to provide sufficient on-site
observation of preparation and grading, over-excavation, fill placement, foundation
installation, and paving. These observations would allow us to verify that the
geotechnical conditions are as anticipated and that the contractor's work is in
conformance with the approved plans and specifications.
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Standard Limitations Clause

This report has been prepared in accordance with generally accepted geotechnical
practices. The analyses and recommendations submitted are based on field
exploration performed at the locations shown on Plate 1 of this report. This report
does not reflect soils variations that may become evident during the construction
period, at which time re-evaluation of the recommendations may be necessary. We
recommend our firm be retained to perform construction observation in all phases of
the project related to geotechnical factors to ensure compliance with our
recommendations. The owner shall be responsible for distributing this geotechnical
investigation to all designers and contractors whose work is related to geotechnical
factors.

Equilibrium water level readings were made on the date shown on Plate 2 of this
report. Fluctuations in the water table may occur due to rainfall, temperature, seasonal
runoff or adjacent irrigation practices. Construction planning should be based on
assumptions of possible variations in the water table.

This report has been produced to provide information allowing the architect or
engineer to design the project. The owner is responsible for distributing this report to
all designers and contractors whose work is affected by geotechnical aspects. In the
event there are changes in the design, location, or ownership of the project from the
time this report is issued, recommendations should be reviewed and possibly
modified by the engineer. If the engineer is not granted the opportunity to make this
recommended review, he or she can assume no responsibility for misinterpretation or
misapplication of his or her recommendations or their validity in the event changes
have been made in the original design concept without his or her prior review. The
engineer makes no other warranties, either expressed or implied, as to the
professional advice provided under the terms of this agreement and included in this
report.
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BORING NO.: B-02

TYPEOFRIG. CME 75

BORING LOG

DATE: 3/20/2014

DEPTH TO GROUND WATER (ft): NE

B SPT 18 6—
CH

C SPT 18

CH

10—

CH

2=~

E SPT 20

CH

G SPT 23

nN

o
|
|
|
|
Il

by
CH

24—

LOGGED BY: Jwooo GROUND ELEVATION (ft): NA
g o
g § @ E & g
z r s W E 5 £ 0
¥ L s p & I ® §
S 3 % b b F o 2
» § @ S 7 W 2 E  pescririon -
GW [ Gravel Surfacing 3 to 6-inch-thick layer of gravel and recycled
. \asphalt pavement surfacing withing the area of soil boring. . _
Silty Gravel with Sand Brown, moist, very dense, with an
24 estimated 15% non-plastic to low plasticity fines, 35% fine to
i e | cm coarse sand, and 50% angular gravel up to 1 inch in diameter.
A SPT 18 Fill.
4_

Altered bedrock sampled as Fat Clay with Sand. Light brownish
orange, slightly moist, stiff, with an estimated 60% medium to
high plasticity fines, 30% fine to coarse sand, and 10% angular
gravel up to 1 inch in diameter. A portion of the gravel and sand
1 particles break down to material with characterisitcs similar to fat
Clay. L B _|
Altered bedrock sampled as Fat Clay with Sand. Tan to orange,
slightly moist, very stiff, with an estimated 60% medium to high
- plasticity fines, 40% fine to coarse sand, and trace amounts r
\ angular gravel up to 0.25 inches in diameter. Altered bedrock 'i
' easily breaks down under mechanical agitation and exposure to |
\moisture. . _
- Altered bedrock sampled as Fat Clay with Sand. Tan to orange,
i slightly moist, very stiff, with an estimated 55% medium to high |
| plasticity fines and 45% fine to medium sand. Altered bedrock !
easily breaks down under mechanical agitation and exposure to f
\moisture. i

| Altered bedrock sampled as Fat Clay with Sand. White to |
| orange, slightly moist, very stiff, with an estimated 65% medium f‘
| to high plasticity fines and 35% fine to medium sand. Altered |
“\bedrcck easily breaks down under mechanical agitation and |
\exposure to moisture. __ _ _ _ __________________|
Altered bedrock sampled as Fat Clay with Sand. White to light
brown with streaks of rust coloring, slightly moist, very stiff, with

an estimated 55% medium to high plasticity fines and 45% fine to

| medium sand. Altered bedrock easily breaks down under ,’

i

brown, slightly moist, hard, with an estimated 556% medium to
high plasticity fines, 40% fine to coarse sand, and 5% angular
gravel up to 0.25 inches in diameter. Altered bedrock breaks
down under mechanical agitation and exposure to moisture.
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BORING LOG

BORING NO.: B-02 DATE: 3/20/2014
TYPEOFRIG:  CME 75 DEPTH TO GROUND WATER (ft): NE
LOGGED BY: JW - GROUND ELEVATION (ft): NA
g B .
s & g g Z g .
= K o g E = = 0]
w w = 5 O = 5 o]
= E = = =
t & & z 9% fF 8 &8
5 & a 2 & 4 8 E  pescrerion _ B
- V Altered bedrock sampled as Fat Clay with Sand. Light brown to
' SPT 24 26— : brown, slightly moist, very stiff, with an estimated 55% medium to
high plasticity fines and 45% fine to coarse sand. Altered bedrock
7 /774 breaks down under mechanical agitation and exposure to
g— /7 moisture.
CH /
J >q SPT 29 /
A s _—
32—
34—
36—
38—
40—
42—
44—
46—
48—|
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BORING LOG

BORING NO.: _ B-03 N DATE: 3/20/2014

TYPEOFRIG:  CME 75 DEPTH TO GROUND WATER (ft): NE

LOGGED BY: Jwoo ‘ GROUND ELEVATION (ft): NA
g 8

o & E g = g >

= i o~ '5'._:4 E = = 0]

w w = o = o= o

| | E B 0 =

o o 2 o 7 ﬁ 0 (o]

2 Z 5 o 3 & § E

o @ @ = & o 5 5 DESCRIPTION

Silty Sand with Gravel Grey to brown, slighly moist, very dense,

with an estimated 20% non-plastic to low plasticity fines, 50% fine

2 M to coarse sand, and 30% angular gravel up to 1 inch in diameter.

& Fill

; Altered bedrock sampled as Fat Clay with Sand. Tan to light

A |N| SPT 51 brown, slightly moist, hard, with an estimated 75% medium to

S N E— a— M § high plasticity fines and 25% fine to medium sand. Altered
bedrock breaks down under mechanical agitation and exposure

Fomelstrg,. . e e s L

Altered bedrock sampled as Sandy Fat Clay. Tan to orange,
slightly moist, hard, with an estimated 50% medium to high

plasticity fines, 40% fine to coarse sand, and 5% angular gravel

e éﬂ up to 0.25 inches in diameter. Altered bedrock breaks down under /7

|
-

B |f| sPT 33 i

-

\ mechanical agitation and exposure to moisture. !
Altered bedrock sampled as Sandy Fat Clay with Gravel. Grey
to tan, slightly moist, hard, with an estimated 55% medium to high
- plasticity fines, 30% fine to medium sand and 15% angular gravel -
\ up to 1 inch in diameter. Altered bedrock breaks down under |
\mechanical agitation and exposure to moisture. |
Altered bedrock sampled as Sandy Fat Clay with Gravel. Tan
with streaks of rust coloring, slightly moist, hard, with an )
| estimated 55% medium to high plasticity fines, 30% fine to [
| medium sand, and 15% angular gravel up to 1 inch in diameter.
| Altered bedrock breaks dewn under mechanical agitation and |

\exposure to moisture. I,

C SPT 33

D SPT 45

E SPT 25
CH

= —— 1
F | spT| 20 16—

Altered bedrock sampled as Fat Clay with Sand. White to tan |
| with streaks of rust coloring, slightly moist, very stiff, with an i

| estimated 80% medium to high plasticity fines and 20% fineto !

' medium sand. Altered bedrock breaks down under mechanical |
Iagitation and exposure to moisture. 4

CH

-

AR OSUfe 1o moiswre.. . . o ]
} Altered bedrock sampled as Sandy Fat Clay. White to tan with rJ
| streaks of rust coloring, slightly moist, very stiff, with an estimated |

| 70% medium to high plasticity fines and 30% fine to medium '
lsand. Altered bedrock breaks down under mechanical agitation |'
and exposure to moisture. s s e i ]
Altered bedrock sampled as Sandy Fat Clay. White to tan,
slightly moist, very stiff becoming stiff, with an estimated 60%
1 medium to high plasticity fines and 40% fine to medium sand. r
\ Altered bedrock breaks down under mechanical agitation and |

\exposure to moisture. .

G SPT 14

20— CH
H SPT 39

22—

SPT a3

I
—
[o]
=

24—

Altered bedrock sampled as Fat Clay with Sand. White to tan

&l

uj
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BORING LOG

BORING NO.: B-03 DATE: 3/20/2014
TYPE OF RIG: CME 75 o DEPTH TO GROUND WATER (ft): NE
LOGGED BY: JW GROUND ELEVATION (ft): NA
g 3
B T 8 2 o
s s W E g %
o I @ 5 2 I o
L L 3 b§F E o8
_E R @ S 7 4 3 DESCRIPTION
£ \ with, slightly moist, hard, with an estimated 75% medium to high |
J |\ SPT | 58 26| 1 | plasticity fines and 25% fine to medium sand. Altered bedrock |
threaks down under mechanical agitation and exposure to f
i ‘moisture. ]
28— Altered bedrock sampled as Clayey Sand. White to tan with
K SPT 34 24.4| 39 sC streaks of rust coloring, slightly moist, very stiff, with 42% high
- . plasticity fines, and 58% fine to medium sand. Altered bedrock
breaks down under mechanical agitation and exposure to
30 moisture.
L SPT 37 N
32
34—
36—
38—
40—
42—
44—
46—
48—
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BORING NO.:

B-04

BORING LOG

TYPE OF RIG:

CME 75

SAMPLE NO.

LOGGED BY:

DATE: 3/20/2014

DEPTH TO GROUND WATER (ft): NE

GROUND ELEVATION (ft): NA - _

SAMPLE TYPE

| BLOWS/12 inches

SPT

50@3"

=]

=

SPT

26

SPT

48

SPT

79

SPT

65

SPT

54

14

SPT

38

=<

SPT

72

| MOISTURE (%)

PLASTICITY INDEX

USCS SYMBOL

LITHOLOGY

DESCRIPTION

~

7 |
/4~ purple, slightly moist, hard, with an estimated 60% medium to ;'

!

% | 1110% angular gravel up to 1 inch in diameter. Altered bedrock |

%1 gravel up to 1 inch in diameter. Altered bedrock breaks down /
77 \.under mechanical agitation and exposure to moisture.

77 - high plasticity fines, 45% fine to medium sand and 10% angular
727 gravel up to 1 inch in diameter. Altered bedrock breaks down i
/| \under mechanical agitation and exposure to moisture. '

¢ \lmedium to high plasticity fines, 50% fine to medium sand and lj

| | Altered bedrock sampled as Sandy Fat Clay. Light grey to
21 Ipurple, slightly moist, hard, with an estimated 565% medium to :

/B ‘lbedrock breaks down under mechanical agitation and exposure

1 | estimated 35% medium to high plasticity fines, 50% fine to coarse

Silty Sand with Gravel Grey to brown, slighly moist, very dense,
with an estimated 25% non-plastic to low plasticity fines, 45% fine
to coarse sand, and 30% angular gravel up to 1 inch in diameter.
Fill.

purple, slightly moist, very stiff, with an estimated 60% medium to
high plasticity fines, 35% fine to coarse sand, and 5% angular
gravel up to 0.25 inches in diameter. Altered bedrock breaks

T e e e e T ———— s et it . e e 1t S .

Altered bedrock sampled as Sandy Fat Clay with Gravel. Grey
to tan, slightly moist, very stiff, with an estimated 60% medium to
high plasticity fines, 35% fine to medium sand and 5% angular

/

e Y e L e e e — — sy b gl — e e

Altered bedrock sampled as Clayey Sand. Dark grey to dark
purple, slightly moist, dense, with an estimated 45% medium to

/

T s ey A i ey e e e, e e

"Altered bedrock sampled as Sandy Fat Clay. Light grey to light

(| high plasticity fines and 40% fine to medium sand. Altered
lIbedrock breaks down under mechanical agitation and exposure “'
ltomoisture. i
‘!: Crushed, altered bedrock sampled as Clayey Sand. Dark grey |,
| to dark purple, slightly moist, very dense, with an estimated 40% )

I

"lbreaks down under mechanical agitation and exposure to I
moisture. e

drocl T

'high plasticity fines and 35% fine to medium sand. Altered |
‘ I
r

| |

L e e
| Crushed, altered bedrock sampled as Clayey Sand with Gravel.
| Dark brown to dark purple, slightly moist, very dense, with an

|
|
|
I

‘isand, and 15% angular gravel up to 1 inch in diameter. Altered |
\bedrock breaks down under mechanical agitation and exposure |
ito moisture. .
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BORING LOG
BORINGNO.. __ B-04 § DATE: 3/20/2014
TYPEOFRIG: CME 75 o DEPTH TO GROUND WATER (ft): NE
LOGGED BY: JW GROUND ELEVATION (ft): NA -
g B .
. s 8 = e
% = ‘N: o E = E 5
- @ P & Fr & 2
o o = 5 B B %) 0
z 3 S 5 3 & & E
R @ = & 6 3 S DESCRIPTION
- 7 Altered bedrock sampled as Sandy Fat Clay. Light grey to
' SPT | 20 26— 7/, purple, slightly moist, hard becoming very stiff, with an estimated
/ 50% medium to high plasticity fines, 46% fine to coarse sand, and
7 Y//71 5% angular gravel up to 0.25 inches in diameter. Altered bedrock
26— b 1 breaks down under mechanical agitation and exposure to T
Jo N sPT | 40 ‘ malehies, o d
- 4 ; Altered bedrock sampled as Sandy Fat Clay. Light grey to
CH purple, slightly moist, hard, with an estimated 60% medium to
30 /7 high plasticity fines and 40% fine to coarse sand. Altered bedrock
K SPT 60 | / breaks down under mechanical agitation and exposure to
i A_@Qigture_. ____________________________ -
32—
34—
36—
38—
40—
42—
44—
46—
% 48—
3 .
u
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B "~ BORING LOG

BORING NO.: B-05 DATE: 3/21/2014
TYPEOFRIG: CME75 o DEPTH TO GROUND WATER (ft): NE -
LOGGED BY: JW GROUND ELEVATION (ft): NA
g 8 2
g & s £ 2 2
= F 8 WE g £ 8
o | g P2 £ b 9
: ¢ g 28 & 8 @
5B a S 3 8 8 E  pescremion |
GW | Gravel Surfacing 3 to 6-inch-thick layer of gravel and recycled
. \asphalt pavement surfacing withing the area of soil boring.
Silty Gravel with Sand Brown, moist, very dense, with an
2+ estimated 15% non-plastic to low plasticity fines, 35% fine to
| emM coarse sand, and 50% angular gravel up to 1 inch in diameter.
Fill.
4_.

A I sPT | a9 .

with purple, slightly moist, hard, with an estimated 70% medium
to high plasticity fines and 30% fine to medium sand. The altered
bedrock breaks down under mechanical agitation and exposure
to moisture.

CH

Crushed, altered bedrock sampled as Clayey Sand. Brown to
purple, slightly moist, very dense, with an estimated 40% medium
to high plasticity fines, 50% fine to coarse sand, and 10% angular

B SPT 90 sc

12=——— ““ gravel up to 0.25 inches in diameter. Altered bedrock breaks /]
i \ down under mechanical agitation and exposure to moisture. ___/
o SPT 50 Crushed, altered bedrock sampled as Clayey Sand. Dark brown
14— SC to dark purple, slightly moist, dense, with an estimated 45%

“77  medium to high plasticity fines, 50% fine to coarse sand, and 5%

“#71 angular gravel up to 0.25 inches in diameter. Altered bedrock ’
7/ \ breaks down under mechanical agitation and exposure to ,’

\moisture, N

777 Crushed, altered bedrock sampled as Clayey Sand. Dark brown
‘44 to dark purple, slightly moist, dense, with an estimated 40% [
| medium to high plasticity fines, 60% fine to coarse sand, and [
| trace amounts of angular gravel up to 1 inch in diameter. Altered |
11| 'bedrock breaks down under mechanical agitation and exposure |
20— sm |-} tomoisture. )
F Il spr 36 “1o1|  Altered bedrock sampled as Slity Sand. Light brown with purple,
[ i| slightly moist, hard, with 28% high plasticity fines, and 72% fine to
11| coarse sand. The altered bedrock breaks down under mechanical
| 1. | agitation and exposure to moisture. -

Crushed, altered bedrock sampled as Clayey Sand. Dark brown

D SPT 33

E SPT 30 30.5| 39

22

g © BT » to grey with yellow specks of coloring, slightly moist, dense to
= 24 very dense, with an estimated 40% low to medium plasticity fines,
= - 50% fine to coarse sand, and 10% angular gravel up to 0.25
o
(4]
2
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BORING LOG

BORING NO.: B-05 DATE: ~3/21/2014
TYPEOFRIG: CME75 DEPTH TO GROUND WATER (ft): NE B -
LOGGEDBY:  JW GROUND ELEVATION (ft): NA
g 2 .
., W G g = o}
o o £ = @
z s ¥ E g E
w w ] S 9 = n
b | - 2] = = =
NN
5 & o@m = s 4 3 DESCRIPTION
Y SC inches in diameter. Altered bedrock breaks down under |
H Al SPT | &7 26— mechanical agitation and exposure to moisture.
N sa— " Altered bedrock sampled as Sandy Fat Clay. Dark brownto
||\l SPT | 34 light grey and light purple, slightly moist, hard, with an estimated

b 60% medium to high plasticity fines and 35% fine to coarse sand,

and 5% angular gravel up to 0.25 inches in diameter. The altered
411 bedrock breaks down under mechanical agitation and exposure
Yemplahiee, e j

Crushed, altered bedrock sampled as Clayey Sand with Gravel.
Grey, slightly moist, dense to very dense, with an estimated 35%
low to medium plasticity fines, 40% fine to coarse sand, and 25%
angular gravel up to 0.5 inches in diameter. A portion of the
altered bedrock breaks down under mechanical agitation and
exposure to moisture.

F

J SPT 30

K SPT 94

Grey to dark brown and dark purple, slightly moist, dense to very
dense, with an estimated 45% medium plasticity fines, 40% fine
to coarse sand, and 15% angular gravel up to 0.5 inches in
diameter. A portion of the altered bedrock breaks down under
mechanical agitation and exposure to moisture.

L SPT 82

M SPT 38

light grey and light purple, slightly moist, hard, with an estimated
65% medium to high plasticity fines and 30% fine to coarse sand,
and 5% angular gravel up to 0.25 inches in diameter. The altered
bedrock breaks down under mechanical agitation and exposure
to moisture,

14

§

8 I )

.

@

g : - PROJECT NO.:
E

‘g Black Eagle Consulting, Inc. Summit Christian Church 0412-02-1
8§ 1345 Capital Blvd., Suite A :
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g (775) 359-6600 Sparks, Nevada 2
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BORING NO.: B-05 B DATE:
TYPE OF RIG: CME 75 o DEPTH TO GROUND WATER (ft): NE
LOGGED BY: JW GROUND ELEVATION (ft): o
g _ 8 :
g & E E B 8 .
z r a W E - E B
Yoy & p & ¥ & 9§
e ¢ £ 55 FE 8 ¢
& » @ e 7 ¥ g E DESCRIPTION
- 7
N S 63 ) V
e O Sl b oo ) e e o e
52|
54—
56—
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72—
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BORING NO.:

BORING LOG

B-06

TYPE OF RIG:

CME 75

LOGGED BY:

| SAMPLE NO.

| SAMPLE TYPE

BLOWS/12 inches
MOISTURE (%)

| PLASTICITY INDEX

DATE: 3/21/2014

DEPTH TO GROUND WATER (ft): NE

GROUND ELEVATION (ft): NA

DESCRIPTION

:g USCS SYMBOL
LITHOLOGY

4____

SPT

SPT

SPT

43

~ |

. Gravel Surfacing 3 to 6-inch-thick layer of gravel and recycled
\asphalt pavement surfacing withing the area of soil boring.
Silty Gravel with Sand Brown, moist, very dense, with an
estimated 15% non-plastic to low plasticity fines, 35% fine to
coarse sand, and 50% angular gravel up to 1 inch in diameter.

Fill.

light purple, slightly moist, very stiff, with an estimated 70%
medium to high plasticity fines and 30% fine to coarse sand. The
altered bedrock breaks down under mechanical agitation and
exposure to moisture.

dark purple, slightly moist, very stiff to hard, with an estimated
50% medium to high plasticity fines and 40% fine to coarse sand,
and 10% angular gravel up to 0.5 inches in diameter. The altered
bedrock breaks down under mechanical agitation and exposure
to moisture.

SPT

37

%
SEEEN
7

SPT

33

MC

54

36

71 31.1) 25

Altered bedrock sampled as Sandy Fat Clay. Grey, slightly

moist, very stiff to hard, with an estimated 60% medium to high
plasticity fines and 40% fine to coarse sand, and trace amounts of
angular gravel up to 0.25 inches in diameter. The altered bedrock
1 breaks down under mechanical agitation and exposure to /
\moisture, |

dark purple, slightly moist, hard, with an estimated 70% medium
to high plasticity fines and 30% fine to coarse sand. The altered
bedrock breaks down under mechanical agitation and exposure
to moisture.

Altered bedrock sampled as Silty Sand. Dark brown to dark
grey, slightly moist, hard, with 38% high plasticity fines, and 62%
fine to coarse sand. The altered bedrock breaks down under

purple with streaks of orange, black, and rust coloring. Sltghtly
moist, hard, with an estimated 60% medium to high plasticity fines

and 40% fine to coarse sand, and trace amounts of aryg_g!ar

BORING_LOG 0412021.GPJ BLKEAGLE GDT 4/25/2014
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BORING LOG

BORING NO.: B-06 o DATE: 3/21/2014
TYPEOFRIG:  CME 75 DEPTH TO GROUND WATER (it): NE -
LOGGEDBY:  JW GROUND ELEVATION (ft): NA
]
W
[=]
g ¢ 2 £Z 38
z = o a F g £ o
) 3 & P g £ © 9
i T = g & E ? o]
g 2 S 9o 3 & 8 E
U3 m = o =) =1 3 DESCRIPTION ‘ )
Mo ) 7 gravel up to 0.25 inches in diameter. The altered bedrock breaks
‘ SPT 33 26— / down under mechanical agitation and exposure to moisture.
1| cH /

J N MC 66 . %
K SPT 55 | / A

2 | |

34—

36—

38—

40-

42—

44—

46—
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LOG OF TEST PIT TP-01

Date Excavated: 3/13/2014 Logged by: MW
Equipment: Cat430D Surface Elevation (ft) NA
w Depth to Ground Water: NE
Wi | w |5 o Comments: N 4386689 E 264981 UTM NADGS3
Eg |l & E E_ | &
25 2|8 Z| o3 5g | 28
BZ |gleaa| 2| & [ (G MATERIAL DESCRIPTION
A% -SMx]  Poorly Graded Sand with Silt and Gravel Dark grayish-brown, i
213 | 38 —" moist, medium dense, with an estimated 10% non-plastic fines, /
| 50% fine to coarse sand, and 40% rounded to angular gravel up to
B {% |2 inches in diameter. This layer contains pieces of broken asphalt.
IPHLIRNBE, —c gl
Fat Clay with Sand Brown, moist, stiff, with 77% high plasticity
5 fines, 21% fine to coarse sand, and 2% subangular gravelupto 3 -
- \inches in diameter. Bulk sample. _ /
10 —
LOG OF TEST PIT TP-02
Date Excavated: 3/13/2014 Logged by: MW
Equipment: Cat430D Surface Elevation (ft) NA
w Depth to Ground Water: NE
o o g
g% g 5 5 E. x Comments: N 4386549 E 264925 UTM NAD83
S0z |a= o g
52 |5|98 | 28| ¢ | B MATERIAL DESCRIPTION
— A | Poorly Graded Gravel with Silt and Sand Dark grayish-brown, ]
7 —ll moist, medium dense, with an estimated 10% non-plastic fines, l'
/| 140% fine to coarse sand, and 50% rounded to angular gravel up to
12 inches in diameter. This layer contains pieces of broken asphalt.
N \Fill layer. |
Clayey Sand with Gravel Brown, moist, medium dense with an
5 27| estimated 40% medium plasticity fines, 40% fine to coarse sand,
_ 1 and 20% rounded to subangular gravel up to 3 inches in diameter. r
| This layer contains cobbles and boulders up to 1.5 feet in diameter
= \ accounting for 10%of the total soil mass (tsm) [with the majority |
- \between 3-6 inches indiameter]. _ _ _ _______________ J
10 -
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LOG OF TEST PIT TP-03

Date Excavated: 3/13/2014 Logged by: MW
Equipment: Cat430D Surface Elevation (ft) NA
T Depth to Ground Water. NE
Wi lwl. |5 ©  [Comments: N 4386105 E 264756 UTM NADB83
22 12|82 Fe | &
U Z| 5~ 2]
32 (3|88 /28| & | 48 | & MATERIAL DESCRIPTION
A |15 GP- Poorly Graded Gravel with Silt and Sand Dark grayish-brown, o
26.7 | 38 moist, medium dense, with an estimated 10% non-plaslic fines, I

E

18 =

'l 30% fine to coarse sand, and 60% rounded to angular gravel up to ,'

12 inches in diameter. This layer contains pieces of broken asphalt. |

LOG OF TEST PIT TP-04

Date Excavated: 3/13/2014

Equipment: Cat430D

Logged by: MW
Surface Elevation (ft) NA

MOISTURE

(%)

SAMPLE
NUMBER
PEN. (tsf)

POCKET
DEPTH
(feef)

Pi

Comments: N 4385998 E 264718 UTM NAD83

Depth to Ground Water: NE

MATERIAL DESCRIPTION

KZ| SAMPLE
S{crarHic
LOG

>

o
<l=]

|
|
1
- -E .ai: .l
l
A Gﬂ

AN

w
E
|

{3

e .-Ju-g.‘-\?.

&
I
&

10

27417 an estimated 20% non-plastic fines, 30% fine to coarse sand, and |

Poorly Graded Gravel with Silt and Sand Dark grayish-brown,

_],‘ moist, medium dense, with an estimated 10% non-plastic fines, !'
| 30% fine to coarse sand, and 60% rounded to angular gravel up to
|3 inches in diameter, This layer contains pieces of broken asphalt. |
IFill layer. |

Silty Gravel with Sand Brown, slightly moist, medium dense, with

‘ﬂ 50% angular gravel up to 3 inches in diameter. This layer contains 1]
| cobbles and boulders up to 1.5 feet in diameter accounting for 20% fl'
hof the tsm (with the majority between 6-9 inches in diameter). Bulk ,',

i S i
| Clayey Sand with Gravel Brown, slightly most, dense, with an |
| estimated 25% low plasticity fines, 45% fine to coarse sand, and Il
|30% rounded to angular gravel up to 3 inches in diameter. This |
layer contains cobbles up to 8 inches in diameter accounting for 5% |

I

Black Eagle Consulting, Inc.
1345 Capital Blvd., Suite A

) Reno, Nevada 89502-7140
Phone: (775) 359-6600 Fax: (775)

Summit Christian Church
Summit 2.0
359-7766 Sparks, Nevada 0412-02-1 Plate 2
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LOG OF TEST PIT TP-05

Date Excavated: 3/13/2014 Logged by: MW
Equipment. _ Cat430D Surface Elevation (ft) NA
" Depth to Ground Water: NE
) &5 w el 5 Q Comments: N 4285849 E 264663 UTM NAD83
o m o m 2| = ':E E
22 [5(8 = | 8= 5% | 29
vz |[G|RE|=8| a | a€ | 68 MATERIAL DESCRIPTION
A \‘j} GP-GI Poorly Graded Gravel with Silt and Sand Dark grayish-brown,
= 164 | 21 e moist, medium dense, with an estimated 10% non-plastic fines, r
: '~ 30% fine to coarse sand and 60% rounded to angular gravel up to |
! 3 inches in diameter. This layer contains pieces of broken asphal. |
s % 1
Clayey Sand with Gravel Brown, slightly most, medium dense to
5 2| dense, with 20% medium plastlmty fines, 44% fine to coarse sand,
—= il 171 and 27% rounded to angular gravel up to 3 inches in diameter. This r
| layer contains cobbles up to 8 inches in diameter accounting for 5% !
= of the tsm (with the majority between 3-6 inches in diameter). Bulk |
- \sample. J
10 -
LOG OF TEST PIT TP-06
Date Excavated: 3/13/2014 Logged by: MW
Equipment; Cat430 D Surface Elevation (ft) NA
" W Depth to Ground Water: NE
i ;
g g g R e Comments: N 4385751 E 264629 UTM NAD83
== 52| 2 Eo
52 |Z|88 (98| 5 | 48
da|==| & ot MATERIAL DESCRIPTION
A % Poorly Graded Gravel with Silt and Sand Dark grayish-brown,
b moist, medium dense, with an estimated 10% non-plastic fines, |
| 30% fine to coarse sand, and 60% rounded to angular gravel up to "
\ 3 inches in diameter. This layer contains pieces of broken asphalt.
B % \Fill layer, 1
. Silty Gravel with Sand Brown, slightly moist, medium dense to
5 T7¢ dense, with an estimated 20% non- plastic fines, 30% fine to coarse
o - sand, and 50% angular gravel up to 3 inches in diameter. This layer r
I contains cobbles and boulders up to 1.25 feet in diameter
= | accounting for 20% of the tsm (with the majority between 6-9 mches
= MBGIae, - e e e J
10 -

Black Eagle Consulting, Inc.

1345 Capital Blvd., Suite A :
' Reno, Nevada 89502-7140 Summit 2.0
Phone: (775) 359-6600 Fax: (775) 359-7766 Sparks, Nevada 0412-02-1 Plate 2

Summit Christian Church




LOG OF TEST PIT TP-07

Date Excavated: 3/13/2014 Logged by: MW
Equipment: Cat430 D Surface Elevation (ft) NA
N Wy Depth to Ground Water: NE
[ 3] .
L Q LE|2 P T Comments: N 4386057 E 264676 UTM NAD83
25 |218% | g2 5% | &8
sz gE|s8| & | a8 |68 MATERIAL DESCRIPTION
131 3 7 Sandy Fat Clay Brown, slightly moist, stiff to very stiff, with 57%
] high plasticity fines, 32% fine to coarse sand, and 11% subrounded
' to angular gravel up to 3 inches in diameter. This layer contains
o cobbles up to 12 inches in diameter accounting for 5% of the tsm
AU (with the majority between 6-9 inches in diameter). Bulk sample.
5
B -&% Encountered a layer of aitered bedreock that was excavated as a
- \_ Clayey Gravel with Sand and is described as being brown with
_l white, slightly moist, dense to very dense, with an estimated 30% ,’
o | medium plasticity fines, 20% fine to coarse sand, and 50% angular |
10 — | gravel up to 3 inches in diameter. This layer contains cobbles up to !
_ 112 inches in diameter accounting for 20% of the tsm (with the l'
! majority between 3-6 inches in diameter). Digging refusal was |
= iencountered at a depth of 8 feet due to the density of the bedrock |
- IREHRL - oo e e '
LOG OF TEST PIT TP-08
Date Excavated: 3/13/2014 Logged by: MW
Equipment: Cat430D Surface Elevation (ft) NA
W Depth to Ground Water: NE
wi |, ol S 2  Comments: N 4386176 E 264639 UTM NAD83
12 2|82\ e | &
0=z | 5~ ©
52 |S|eP|S8| =z | B2 | & MATERIAL DESCRIPTION
A ﬂ 7 Clayey Sand Brown, slightly moist, loose, with an estimated 40%
7 -1 medium plasticity fines, 50% fine to coarse sand, and 10% 4
\ subrounded to angular gravel up to 3 inches in diameter. This layer f
5 \contains a small amount of fineroots. _ _______ _______ J
Encountered a layer of altered bedrock that was excavated as a
Clayey Gravel with Sand and is described as being light gray,
5 i slightly moist, dense to very dense, with an estimated 20% low o
\ plasticity fines, 30% fine to coarse sand, and 50% angular gravel up ;
| to 3 inches in diameter. This layer contains cobbles and boulders |
& % \up to 2 feet in diameter accounting for 50% of the tsm. Bulk sample.|
Encountered a layer of altered bedrock material that was
excavated as a Clayey Gravel with Sand and is described as being
1 light grayish-brown, slightly moist, very dense, with an estimated i
10 - 11‘25% low to medium plasticity fines, 40% fine to coarse sand, 45% |
- |angular gravel up to 3 inches in diameter. This layer contains !
R \cobbles up to 9 inches in diameter accounting for 20% of the tsm ,‘
\(with the majority between 3-6 inches in diameter). J

BEC-TP1 0412021.GPJ LAGNNNO7.GDT 4/28/2014

Black Eagle Consulting, Inc.

1345 Capital Blvd., Suite A :
, Reno, Nevada 89502-7140 Summit 2.0
Phone: (775) 359-6600 Fax: (775) 359-7766 Sparks, Nevada 0412-02-1 Plate 2

Summit Christian Church
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LOG OF TEST PIT TP-09

Date Excavated: 3/13/2014 Logged by: MW
Equipment: Cat430 D o Surface Elevation (ft) NA
” w Depth to Ground Water: NE
u €  Comments: N 4386509 E 264679 UTM NAD83
g2 |Z|BE | g | £
33 |178%|2s| - | 3% | 28
Z |glea |SE| & ot | 03 MATERIAL DESCRIPTION
’}/’/// Clayey Sand Dark brown, slightly moist, loose to medium dense,
A @ —tosc with an estimated 40% low plasticity fines, 50% fine to coarse sand,
—/ 77| and 10% angular gravel up to 3 inches in diameter. This layer
22| 104 m// - contains cobbles and boulders up to 2.5 feet in diameter accting for ;7
' 10% of the tsm (with the majority between 1.5-2.5 feet in diameter). /
= Fat Clay White, yellow, gray, orange, purple, and brown, slightly
5 — moist, stiff to very stiff, with 90% high plasticity fines, and 10%
— fine sand. This layer is characterized by irregular color veining
/ and material with a waxy texture. Altered bedrock was
B f’} 45 encountered at a depth of 9 feet in the uphill side of the test pit and
_/ slopped at a constant angle to a depth of 12 feet in at the downhill
_ side of the test pit where digging refusal was encountered. Pocket
penetrometer reading of 3.67 tsf. Bulk sample and ring sample
10 —/ taken at 3.5 feet.
/A
LOG OF TEST PIT TP-10
Date Excavated: 3/13/2014 Logged by: MW
Equipment: Cat 430 D Surface Elevation (ft) NA
W Depth to Ground Water: NE
w Wi, e & % Comments: N 4386472 E 264767 UTM NAD83
22 (z|BE|5 Eo 2 o
=, e =z | 5= 7]
52 |588(%) = | 48 | 53 MATERIAL DESCRIPTION
V / Sandy Fat Clay Dark brown, slightly moist, stiff to very stiff, with
A w w77 an estimated 70% high plasticity fines, and 30% fine sand. Pocket
_/ penetrometer reading of 4.5 tsf.
77’7741 Clayey Sand with Gravel Brown, siightly moist, dense tovery |
_pi45)  dense, with an estimated 35% medium plasticity fines, 35% fine to
w71 coarse sand, and 30% subrounded to angular gravel up to 3 inches
S —[/K4 4 in diameter. This layer contains cobbles up to 12 inches in diameter
B @ - o5 accounting for 16% of the tsm (with the majority between 3-6 inches
_PoAa  in diameter).
e e e e e e e
10 —

Black Eagle Consulting, Inc.
1345 Capital Blvd., Suite A
) Reno, Nevada 89502-7140

Phone: (775) 359-6600 Fax: (775) 359-7766

Summit Christian Church
Summit 2.0
Sparks, Nevada 0412-02-1 Plate 2
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LOG OF TEST PIT TP-11

Date Excavated: 3/13/2014 Logged by: MW
Equipment: Cat430 D Surface Elevation (ft) NA
Wl Depth to Ground Water: NE
WhE lyl. |5 Q  Comments: N 4386529 E 264812 UTM NAD83
nd (7(EE|E | Z
N HEEEH 5% | 28
vz [HF|EW |22 & o o3 MATERIAL DESCRIPTION

Clayey Gravel with Sand Dark brown to brown, moist to slightly
moist, medium dense to very dense with an estimated 25% low
plasticity fines, 35% fine to coarse sand, and 40% angular gravel up
to 3 inches in diameter. This layer contains cobbles and boulders
up to 2 feet in diameter accounting for 20% of the tsm (with the
majority between 3-6 inches in diameter). Digging refusal
encountered at a depth of 8 feet due to a large boulder or bedrock

5
material. Bulk sample.
10 —
LOG OF TEST PIT TP-12
Date Excavated: 3/13/2014 Logged by: MW
Equipment; Cat430D Surface Elevation (ft) NA

MOISTURE

(%)
Pl

GRAPHIC

SAMPLE
NUMBER
LOG

DEPTH

(feet)

PEN. (tsf)

w
o |
O
z
w

POCKET

Depth to Ground Water: NE
Comments: N 4386529 E 264866 UTM NAD83

MATERIAL DESCRIPTION

| >

5 i/,

10 -

Clayey Sand with Gravel Dark brown, moist, loose to medium
dense, with an estimated 40% medium plasticity fines, 35% fine to

.11 coarse sand, and 25% angular gravel up to 3 inches in diameter.

\ This layer contains cobbles up to 6 inches in diameter accounting
Clayey Gravel with Sand Brown, slightly moist, dense to very
dense, with an estimted 25% low plasticity fines, 35% fine to coarse
sand, and 40% angular gravel up to 3 inches in diameter. This layer
contains cobbles and boulders up to 15 inches in diameter
accounting for 20% of the tsm (with the majority between 3-6 inches

| 1in diameter). Digging refusal ancountered at a depth of 7.5 feet due
\fo a large boulder or bedrock material. J

r

-
/

£ifck Fagle Consuting, . Summit Christian Church
apital Blvd., Suite .
) Reno, Nevada 89502-7140 Summit 2.0

Phone: (775) 359-6600 Fax: (775) 359-7766 Sparks, Nevada 0412-02-1 Plate 2




SOIL CLASSIFICATION CHART EXPLORATION SAMPLE TERMINOLOGY
SYMBOLS TYPICAL Sample Type  Sample Symbol Sample Cod
MEJOR. PEVISIONS GRAPH [LETTER| DESCRIPTIONS
S G | Lsmetons e Auger cutings [ ] Auger
GRAVEL GRAVELS g FINES N
AND a2 LUy
oRAVELY | emeommormen OISO qp | swememmons Bulk (Grab) sample ({77 o
SOILS Lo 00 OR HO FINES
a_l.ﬂ a= Modified California E MC
COARSE GRAVELS WITH b=k )< SILTY GRAVELS. GRAVEL - SAHD - Sampler
Ggéng yone e lzr)\ 3.;1120 GM [ St asunes P
;m;:?g OH NG, | (APPRECIABLE AMOUNT 0 CLAYEY GRAVILS, GRAVIL - BAND - She")y Tube . SHor ST
4 SIEVE OF FINES) G CLAY MIXTURES
Standard Penetration El SPT
WELL GRADEO SANDS, GRAVILLY Test
CLEAN SANDS SANDS, LITTLE OR NO FIMES
SAND '
HORBTD A 458 AND (LITTLE GR MO FIlES) G Split Spoon lZ 58
gl:::iur;.:é o, &S'g‘:ll-}; ﬁm:!\w SAND, LITTLE OR HO 2
— No Sample
3§ SANDS WITH SILTY GANDS, SAND - SILT
OFCOMRSE FINES HERTLAR:
FRAGTION
::Angi';ﬁ\?!" (APFRECIABLE CLAYEY SANDS, SAND - CLAY GRA!N SIZE TERM'NOLOGY
' ALOUNT OF FINES) NMIXTURLS
D e Gomponent of Sample Size Range
CLAYEY FINE BANDS OR CLAYLY
SILTE WITH SLIGHT PLASTICITY
SILTS J,'i{?%;;j IHORGANIC CLAYE OF LOW T0 Boulders Over 12 in. (300mm)
1 '/ e MEAUM PLASTICITY, GRAVELLY
FINE Mo s | T Cobbles 12in. to 3 n.
GRAINED e (300mm to 75mm)
SOILS ORGANIC SILTS AND OROANIC
SILTY GLAYS OF LOW PLASTICITY GraVBI 3 'n' [0#4 slavﬂ
T remm oz
OFNATERALIS aLTY BoiLs Sand # 4 lo #200 sieve
SMALLER THAN alLTS ’;,/' (2mm to O.UTdmm)
N0, 200 SIEVE BIZE ey liskis Liar ; CH ::ﬂ:mrlﬁ;mvs OF HiGH
CLAYS SHEATERTRMES & /} St or Clay Passing #200 sieve
(0.074mm)
OH DRGANIC CLAYS OF MEOIUM TO
HIGH PLASTIZITY, QRGANIC SILTS
LGy ORAANICELE ,ﬂﬁﬁf,u P | pear s, e sons v RELATIVE DENSITY OF GRANULAR SOILS
N - Blows/ft Relative Density
L - L HOM-
FILL MATERIAL W FILLMATERIAL, HON-HATIVE 0-4 Vgry oo
NOTE: DUAL SYMBOLS ARE USED TO INDICATE BORDERLINE SOIL 5-10 Loose
CLASSIFICATIONS,
11-30 Medium Dense
31 - 50 Dense
PLASTICITY CHART greater than 50 Very Dense
60 — =
44 /
&
~ 50| ﬁ;’y/ BEY o
o :9 2 . y CONSISTENCY OF COHESIVE SOILS
OB
Eﬁ 40— ;/ = ﬁb /./ Unconfined Compressive
g F Cﬁ"a / Strenglh, psf N - Blows/f Consistency
el s
ﬁ - A / = less than 500 0-1 Very Sofl
2 20 g ”ﬂ,?/ e 500 - 1,000 2.4 Sof
1% oY OR
] e < A MEH or OF 1,000 - 2,000 5-8 Firm
% HE 2,000 - 4,000 9-15 stiff
7 -4, - i
« ALEERIZ M Lor Ol -
00 101620 30 40 50 60 70 80 90 100 110 4,000 - 8,000 1650 Very Stiff
LIQUID LIMIT (LL) 8,000 - 16,000 31-60 Hard
FOR CLASSIFICATION OF FINE-GRAINED SOILS AND greater than 16,000 greater than 60 Very Hard

FINE-GRAINED FRACTION OF COARSE-GRAINED S0ILS

USCS CHART 0412021.CPJ US LAB.GDT 3/31/2014

Black Eagle Consulting, Inc.
1345 Capital Blvd., Suite A
Reno, Nevada 89502-7140
Telephone: (775) 359-6600
Fax: (775) 359-7766

USCS Soil Classification Chart

Project: Summit 2.0
Location: Sparks, Nevada

Project Number: 0412-02-1  Plate:




U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS ! HYDROMETER
6 13 245 Vag Vg 3 4 8 104416 5o 30 49 50 gy 100449200
100 T 7 ﬁ-ﬁ%& PR 1T ] T 7
95 : f \%\‘ﬁ k:
. ""x_‘_\ =
: 9 "’?‘3&, :
e ¥ i 1 \ :
. N
80 \4 f -
: u
: i A
: VN
£ 65 J3
g R5 = lﬁ\ il 1
m
: A
[T
= 45 \
=
i 2]
2 40
i
35
30 \ N
25 ;
20
16
10 - —
5
o H . I
100 10 i 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
COBBLES ORE ':SAND SILT OR CLAY
coarse ] fine coarse l medium | fine
Specimen Identification USCS Classification LL PP | cc | cu K
@®| B-01 20.0° SILTY SAND {SM} 45| 27|18
x| B-03 27.5' CLAYEY SAND (SC) 69| 30|39
A| B-05 17.5' SILTY SAND (SM) 75/ 36(39 |
*| B-06 22.5' SILTY SAND (SM) 61/36/25 | | |
@] TP-01 0.8 FAT CLAY with SAND (CH) ) 71| 33(38
:@]Specimen Identification D100 D60 D30 D10 | MC% |%Gravel| %Sand | %Silt | %Clay
»le| B-01 20.0° 475 | 0305 | 0.089 22.5 0.0 73.2 26.8
alm B-03 27.5' 475 | 0155 244 | 0.0 58.1 41.9
Ha B-05 17.5' 9.5 0.219 0.081 30.5 0.2 72.0 279
= -
>1*| B-06 225 | 475 | 04128 31.1 0.0 | 618 38.2
8| TP-01 0.8' 125 21.3 1.7 20.7 77.6
E —_—
g Black Eagle Consulting, Inc. GRAIN SIZE DISTRIBUTION
1345 Capital Blvd., Suite A Proiect: Summit 2.0
g Reno, Nevada 89502-7140 mje?' . SR, q
?, Telephone: (775) 359-6600 Location: Sparks, Nevada
Fax: (775) 359-7766 Project Number; 0412-02-1  Plate: 43




U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
6 4 3 2 1 34 ”2318 3 4 B 310 1413 20 30 40 50 60 100140200
100 11T ﬁﬁ—qu iR A ] T
95 . \_ : : ““‘\»\ |
- :
; i .-
85 | \rxL = it T e |
w0~ — A <t
76 e '
R \ f
70 _ 1l
: i \ :
65 ; ™ ;
o GO |- ﬂ\ . L
= 5 u
> 55 : -1
m H
§ o L
LL
45 -
i ‘I\ 5
* 85 : :
30 :
25 '
20
15
10
5
0 H ]
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
COBELES GRAvEL _SAND e SILT OR CLAY
coarse { fine coarse| medium l fine
[Specimen Identification USCS Classification LL| PL|PI | Cc | Cu
@| TP-03 0.8 ) FAT CLAY with SAND (CH) 62| 24|38
I=| TP-05 1.0° CLAYEY SAND with GRAVEL (SC) 46| 25|21 ]
A| TP-07 0.0° ~ SANDY FAT CLAY (CH) 56| 21|35
* | TP-09 25 FAT CLAY (CH) 143 39 104
&Specimen Identification| D100 | D60 | D30 | D10 | MC% |%Gravel| %Sand [ %Sit [ %Clay
e | TP-03 0.8' 25 26.7 3.7 20.2 76.1
EIM TP-05 1.0 37.5 0.961 0.078 | 16.4 26.7 43.7 29.5 R
Ha| P07 00' | 375 | 0.099 134 | 114 | 318 57.1
2l | TP-09 2.5' 4.75 32.2 0.0 10.4 89.6
S
E =
g Black Eagle Consulting, Inc. GRAIN SIZE DISTRIBUTION
1345 Capital Blvd., Suite A P ;
] Reno, Nevada 89502-7140 Prslaak: U,
2 Telephone: (775) 359-6600 Location: Sparks, Nevada
9 Fax: (775) 359-7766 Project Number: 0412-02-1  Plate: 4b




60 //
50 . A
p /
L
S 40 i
T o b4 Q/L
| A
o /
130 - -
Y /
%
|
N O~ I - -
e 20
X
7 | @ | @
0
0 20 40 60 80 100
Specimen Depth in Feet, LIQUID LIMIT
Specimen ldentification LL | PL | PI |Fines|USCS Classification
@ B-01 H 20.0'| 45| 27 | 18 | 27 |SILTY SAND (SM)
x| B-03 K 27.5'| 69| 30| 39| 42 |CLAYEY SAND (SC)
A|B-05 E 17.5'| 75| 36 | 39| 28 |SILTY SAND (SM)
* | B-06 H 225'| 61| 36| 25| 38 |SILTY SAND (SM)
@| TP-01 B 0.8'| 71| 33| 38| 78 |FAT CLAY with SAND (CH)
< | TP-03 B 08'| 62| 24| 38| 76 |FAT CLAY with SAND (CH)
O| TP-05 B 1.0'| 46 | 25| 21| 30 |CLAYEY SAND with GRAVEL (SC)
s TP-07 A 0.0'| 56| 21| 35| 57 |SANDY FAT CLAY (CH)
| TP-09 B 2.5'|143| 39 |104| 90 |FAT CLAY (CH)

US ATTERBERG LIMITS 0412021.GPJ US LAB.GDT 3i31/2014

Black Eagle Consulting, Inc.
1345 Capital Blvd., Suite A
Reno, Nevada 89502-7140
Telephone: (775) 359-6600
Fax: (775) 359-7766

ATTERBERG LIMITS RESULTS

Project: Summit 2.0
Location: Sparks, Nevada

Project Number: 0412-02-1 Plate:
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R-VALUE TEST REPORT

100
80 [
60 |- -
0 C
3 B
2 N .
@ -
40 |
20 ——
|t
E ----._____._..—-."-_'—--
C e |
s T T NV 5 T O T O 5 U T T A T T T 5 T 1 5 1 D O T
100 200 300 400 500 600 700 800
Exudation Pressure - psi
Resistance R-Value and Expansion Pressure - ASTM D 2844
Compact. E i orizontal ] | Exud. R
P Density | Moist. e UL H a. arlnp ¢ R
No.| Pressure Pressure Press. psi Height | Pressure Value
. pef % ) . ) Value
psi psi @ 160 psi in. psi Corr.
| 130 90.4 30.9 0.76 110 245 795 21 21
2 100 88.1 31.6 0.45 120 2.50 430 15 15
3 50 86.5 32.8 0.15 140 2.52 125 7 7
Test Results Material Description
R-value at 300 psi exudation pressure = 12 Fat Clay with Sand
Project No.: 0412-02-1 Tested by: A, Dapra
Project: Summit 2.0 Checked by: G. Bomberger
Source of Sample: TP-01 Depth: 0.75' Remarks:
Sample Number: B Laboratory Number 3694
Date: 3/20/2014
R-VALUE TEST REPORT
BLACK EAGLE CONSULTING, INC. Figure 5a




R-VALUE TEST REPORT

100 -
80 | -
60 |- —
- 2
g = /
o C
40 F <]
- //
- /./.f'
20 -
= ...-""""f
- o~ |
D:lflllili||I|II|IIIIlIIII Lereere e ee e ererferrer et erdd
100 200 300 400 500 600 700 800
Exudation Pressure - psi
Resistance R-Value and Expansion Pressure - ASTM D 2844
C t. i i .
ompac Density | Molst. Expansion Horizontal Sample Exud R R
No.| Pressure Pressure Press. psi Height | Pressure Value
: pcf % : : . j Value
psi psi (@ 160 psi in. psi Corr.
1 100 103.9 21.8 0.06 126 2.57 221 13 13
1 80 105.8 20.9 0.15 100 2.59 442 25 27
3 250 108.0 19.7 0.24 69 2.56 649 45 47
Test Results Material Description
R-value at 300 psi exudation pressure = |7 Clayey Sand with Gravel
Project No.: 0412-02-1 Tested by: A. Dapra
Project: Summit 2.0 Checked by: G. Bomberger
Source of Sample: TP-05 Depth: 1.0° Remarks:
Sample Number: B Laboratory Number 3694
Date: 4/24/2014
R-VALUE TEST REPORT
BLACK EAGLE CONSULTlNG, INC. Figure 5b




LABORATORY TEST DATA SUMMARY TABLE

Project:  Summit Church 2.0 Project Number:  0412-02-1

Client:  Summit Church

Log Number: 3703 Date Tested: 03/24/14 Tested By: _A. Hampel
TEST DATA
NORMAL MOISTURE ASTM D4829
SAMPLE LOAD PRYDENSITY | CONTENT | EXPANSION
(oD (pef) (%) INDEX
B-06 F 17.5° 500 83.9 25.9 6
B-06 J 27.5° 1,500 81.2 15.7 19

BLACK EAGLE CONSULTING, INC. (%ﬁ_
1345 CAPITAL BOULEVARD, SUITE A Respectfully Submitted By: .

RENO, NEVADA 89502-7140 ¥

PHONE (775) 359-6600 Gary Bomberger, E.I,

FAX (775) 359-7766 Assistant Division Manager — Materials Testing
Date: March 28, 2014

Plate 6
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APPENDIX A

Flexible Pavement
Design Calculations



BLACK EAGLE CONSULTING Date: 4-21-14
Geotechnical and Construction Services Project No. 412-02-1
Designed By: DH Page 1 of 4

ROAD NAME: Pyramid Highway Acceleration/Deceleration Lanes for Summit Christian Church

STRUCTURAL SECTION DESIGN for FLEXIBLE PAVEMENT USING
AASHTO/NDOT LAYERED METHOD

REFERENCES:
1.) AASHTO, 1993 : Design manual for design of rigid and flexible pavements

2.) Nevada Dept. of Transportation, (NDOT) 1997: Pavement structural section design

and policy manual

GENERAL DESIGN DATA:

Base Resilient Modulus:  M,y, := 26500 psi (NDOT standard for Minimum R-Value of 70)
Reliability: R =80 (Upper end for State Highway, mid range for Interstate; per Ref. 2
Standard Deviation: S := .45

Initial Serviceability Index: P, := 4.5

Terminal Serviceability Index:  Py:= 2.5

Change in Serviceability: APSI:= P,~P; APSI=2

Drainage Coefficient:  mj:= 1.0

20 Year Design Equivalent Single Axle Load: ESALpq:= 50411 (Refer to Appendix A)

ROADBED RESILIENT MODULUS (NDOT Conversion, per Reference 2):

Design R-Value: Ryi= 17

logM := (.0143-Ry) + log(17.43)

logM

logM = 1.4844 Mp = 10 M =30.5069  (inMpa)

Mypi= My 14503 My =4.4244 % 10° (inps)



CALCULATION OF LAYERED STRUCTURAL NUMBERS, SNx: Page 2 of 4
Surface Course

SNx to start iteration: SNj =3
4

My = 2.65 % 10 ESALyq = 5.0411 x 10*

My, = 4.4244 x 10°

Interpolate Value for Z, for the selected Reliability, R:

(50 ) 000
60 -.253
70 —-.524
80 —-.841
v 90 e -1.28
95 -1.64
99 -2.32
99.9 ) (3.0
Zp = linterp(r, z,R) Zp =-0.841

APSI
M 42-15
SNJ= rooll Zp-Sy + 9-36*103(SN] o 1) =020 + ‘ 10’:;4
0.40 +

(s +1)

+ 2.32-log(Myp) — 8.07 - log(ESALyg) , SN

5:19

SNy = 1.141



Base Course Page 3 of 4

SNx to start iteration: SN, := 3

APSI
. 42-15
SNz.= rootl Zg:So + 9.36:log(SNa + 1) - 0.20 + ‘ 1054 +2.32:log(My;) - 8.07 ~ log(ESALyg), SNp
0.40 +
(snp + 1)>17
SNj =2.377
PAVEMENT THICKNESS DESIGN:
Layer Coefficients from Reference 2;
Material Type Coefficient
Plantmix Surface (PBS): 0.35 PBS := 0.35
Plantmix Base 0.32 PB:= 0.32
Foamed AC Base (FB): 0.28 FB:= 0.28 (Reqguires Mix Design)
Roadbed Modification (RM): 0.18 RM := 0.18 (Requires Mix Design)
Type 2 Base (AB): 0.10 AB:= 0.10

Borrow (SF): 0.07 SF:= 0.07

Calculate Maximum Structural Number for Aggregate Base and Thickness of Aggregate Base:

SNab = SN2 == SN] SNab =1.236

SNab i
Dap = 5 Dy = 1236 inches
sngh = 12:AB sngp = 1.2 (actual value used after rounding base thickness

down to to 12 to increase PBS thickness.



Calculate Maximum Structural Number for Plant Bituminous Surface
and Thickness of Plant Bituminous Surface:

SNpbs := SN2 — sngp SNpbs = 1.141
SNj — sngp
Opbs'= "ppg w3

So, design requires 3.5 inches of PBS over 12 inches of aggregate
base. Recommend a minimum 5 inches of PBS in this application.
This keeps PBS to 2 lifts and reduces AB to 8 inches which can be
placed in a single lift.

Page 4 of 4



> O ER F. | (775) 852-1441
@

..‘ dyerengineering.com

December 16, 2019

Washoe County

Community Services Department
1001 E. 9% Street

Reno, NV 89512

RE: Hydrology Letter in support of Special Use Permit Application for Summit Christian Church Phase 4.0
Expansion, 7075 Pyramid Hwy, Washoe County, NV (APN 083-730-13)

Dear Ms. Heeran,

Dyer Engineering Consultants, Inc. is currently working with J7 Architecture to perform preliminary Civil
Engineering design for the Summit Christian Church Phase 4.0 expansion located at the above
referenced address in Washoe County, Nevada. The site consists of an existing facility, parking,
landscape, lighting and associated utilities. The new facility will be for a new 1500-seat worship center.
This letter outlines the existing and proposed drainage conditions for the project site.

The site currently drains along both the natural (undeveloped) and developed portions of the site from
west to east and eventually enters the existing system of roadside ditches, culverts and storm drain
piping along Pyramid Highway.

From a hydrology standpoint, the site was master planned approximately 17 years ago for full build out
of all infrastructure. This includes mitigation of peak flows (at full, future build out of the site) to match
un-developed conditions by intercepting off-site flows from the hillside to the west and directing into an
existing detention pond (located near the loop road, on the southwest portion of the developed site).

In 2015-2016, the latest phase of development was completed, and included mass grading of the north
end of the site, construction of interior loop road, and construction of a deceleration lane (entry road on
north end of site) and acceleration lane (exit road from south end of site) within NDOT right-of-way
along Pyramid Highway.

All historical hydrology reports, both for the master planned future full build out of the site, and the
NDOT highway improvements, are still applicable and require no changes. For reference, included with
this submittal package are the two final hydrology reports that are currently on file at NDOT
headquarters (the reports attached were provided by NDOT). These same reports were also submitted
to Washoe County as part of the grading/site improvements permit in 2015.

With respect to modification of the existing drainage on the north end of the site, currently there are
two existing drainages:
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Summit Christian Church Phase 4.0 Hydrology Letter 12-16-2019

1) Existing natural drainage that outlets from the hillside located at the north/northeast portion of
site, which become more “braided” and less concentrated as it reaches the north portion of the
site, essentially behaving as sheet flow before crossing the eastern property line.

2) Existing roadside rip-rap lined swale on north side of north entry road that outlets into a rip-rap
dissipater, then combines with the natural drainage described above, before sheet flowing
across the eastern property line into NDOT roadside ditch.

The two above drainages will be combined into one rip-rap lined ditch adjacent to the private entry road
on the north, to accommodate placement of +/- 30,000 CY of fill in the shape of a “natural” mound. This
single, combined drainage will also outlet into a new rip-rap dissipater to create sheet flow, with similar
characteristics as the existing condition, before exiting the site into NDOT roadside ditch. The average
overall and peak flows will not be changed from the existing condition, only the routing will be modified
such that they are combined sooner upstream before dissipating into sheet flow. Exact sizing of the new
ditch ditch geometry, rip-rap and dissapator will be completed as part of our final design, but is shown
as a preliminary design in this Special Use Permit application package. Preliminary open channel
modeling is indicating we will have an approximate depth of 18-inches and width of 3-feet, with +/- 6-
inch rip-rap, for the peak condition of +/- 68 cfs (100-year storm event, reference page 3 of 11 of
Summit Church Drainage Report, dated July 21, 2015, and Sheet H1, of reference Historical Master
Planned report, dated July 2003).

These referenced historical reports and drainage data demonstrate that the currently proposed Phase
4.0 Worship Center improvements are feasible and will not introduce any detrimental drainage

conditions related to the proposed development, while also meeting current Washoe County code
requirements.

Please call me at 775-420-4549 with any questions or concerns regarding this project.

Best Regards,

Lonnie Johnson, P.E.
Vice President — Principal

Attachments:
1) Drainage Report for Summit Christian Church, dated July 21, 2015
2) Addendum to the Drainage Report for Summit Christian Church, dated July 28, 2015



ADDENDUM TO THE DRAINAGE REPORT
FOR
SUMMIT CHRISTIAN CHURCH
WASHOE COUNTY, NEVADA

PREPARED BY:
CFA, INC.
1150 CORPORATE BOULEVARD
RENO, NV 89502
(775) 856-1150

JuLy 2015




SUMMIT CHRISTIAN CHURCH - PHASE 3 IMPROVEMENTS

RATIONAL METHOD HYDROLOGY
CITY OF RENO IDF CURVES
WASHOE COUNTY, NV

DESIGN DRAINAGE AREA c C WATERSHED|VELOCITY| Tc | INTENSITY (infhr))  PEAK RUNOFF (cfs)
POINT SUB-AREA (acres) | 25-YR. | 100-YR. | LENGTH (ft) | (f'sec) | (min) | 25-YR | 100-YR 25-YR 100-YR
INDIVIDUAL AREAS - PROPOSED BASINS
Al 2.57 0.40 0.50 666 2 1555 | 1.74 257 2.23 3.30
SOUTH CORRIDOR A2 15,53 0.40 0.50 1029 2 1857 | 1.63 2.40 12.63 18.65
(SOUTH & WEST SIDES DETENTION POND - . . -0.86 21.95
OF SITE) A3 2.04 0.40 0.50 443 2 13.69 1.85 2.73 1.89 2.79
A4 1.30 0.51 0.60 531 2 1442 | 181 2.68 1.40 2.07
OUTFLOW
((AL+A2)+DETENTION )
POND: FOR 25 YEAR St 5.00 21.95
ONLY)
SOUTH CORRIDOR TO
36" RCP AT ~STA. "C" A5 272 0.50 0.59 1123 2 1936 | 159 2.35 255 3.77
110+50 at S.R. FIRE ROAD
STA. "C" 107+75 TO
PROP. MH 1. TYPE 4 AT A6 0.58 0.72 0.79 330 2 1275 | 193 2.84 0.87 1.29
SPRING RIDGE
SUBDIVISION AT 36" RGP A7 57.80 0.65 0.78 1600 2 2333 | 144 2.12 64.74 95.67
DRAINAGE CHANNEL
ADJACENT TO PYRAMID
HIGHWAY
ACCELERATION LANE - A8 179 0.68 0.75 1012 2 5.00 2.77 4.09 3.71 5.48
STA. "C" 94+30 - STA. "C"
105+00

Page 1 of 4



RATIONAL METHOD HYDROLOGY

CITY OF RENO IDF CURVES
WASHOE COUNTY, NV
SUMMIT CHRISTIAN CHURCH - PHASE 3 IMPROVEMENTS

SOUTHWEST PARKING B1 0.36 0.85 0.87 243 2 1202 | 1.96 2.89 0.62 0.1
AREA & EX. CHURCH B2 0.21 0.40 0.50 188 2 11.56 2.00 2.95 0.21 0.31
BUILDING - SOUTH AND
WEST OF CHURCH B3 0.95 0.74 0.80 263 2 12.19 1.96 2.89 1.49 2.20
BUILDING B4 0.57 0.80 0.86 210 2 1175 | 200 | 295 0.97 1.43
TOTAL 2.09 3.29 4.86
SOUTH SITE DRIVE AND
EASTERN PARKING AREA c 1.91 0.84 0.90 753 2 1628 | 170 251 201 4.30
TOTAL 1.91 2.91 4.30
NORTHEAST CORNER OF
EXISTING CHURCH D1 0.18 0.85 0.87 125 3 1070 | 2.07 3.06 0.32 0.47
BUILDING
SKY BRIDGE AND SOUTH
ARTERIAL AREAS D2 111 0.66 0.74 466 2 1388 | 1.85 2.73 151 2.23
PROPOSED BUILDING D3 1.04 0.85 0.87 150 3 1083 | 2.07 3.06 187 2.76
E. SIDE OF PROPOSED
L OILDING D4 0.26 0.87 0.92 208 3 1116 | 204 3.00 0.48 071
TOTAL 2.58 4.19 6.17
E1 0.74 0.59 0.67 507 2 1422 | 181 2.68 0.89 132
E2 0.81 0.60 0.68 479 2 13.99 | 185 2.73 1.03 151
EAST ENTRANCE & E3 0.94 0.58 0.66 263 2 1219 | 1.96 2.89 1.23 1.81
BASINS ALONG PYRAMID
HIGHWAY E4 116 0.58 0.66 420 2 1350 | 1.85 2.73 1.41 2.08
E5 1.02 0.84 0.89 252 3 1140 | 204 3.00 1.86 2.74
E6 0.48 0.85 0.90 246 3 1137 | 204 3.00 0.88 1.29
TOTAL 5.15 7.29 10.75
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RATIONAL METHOD HYDROLOGY
CITY OF RENO IDF CURVES
WASHOE COUNTY, NV
SUMMIT CHRISTIAN CHURCH - PHASE 3 IMPROVEMENTS

STA. "C" 114+05 ON
PYRAMID HIGHWAY
(Sum of: B1-B4, C, D1-D2,
1/2 D3, 3/4 D4, E1-E5)

S2

10.67

15.74

23.23

36" RCP UNDER S.
EGRESS
(Sum of: S2 & Al-A4,
Minus the Reduction - 25
year only)

S3

32.11

24.03

50.04

36" RCP AT FIRE ROAD
(Sum of: S3+A5)

S4

34.83

26.59

53.81

36" RCP at MH-1 TIE-IN
(Sum of: S4+A6)

S5

35.41

27.46

55.10

42" ADS Pipe in NDOT
ROW
(Sum of: S5+A7)

S6

93.21

92.20

150.77

OPEN CHANNEL FLOW

AT DUAL 24" CULVERTS

AT SPRING RIDGE DRIVE

INTERSECTION (Sum of:
S6+A8)

S7

95.00

95.92

156.26
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RATIONAL METHOD HYDROLOGY
CITY OF RENO IDF CURVES
WASHOE COUNTY, NV
SUMMIT CHRISTIAN CHURCH - PHASE 3 IMPROVEMENTS

F1 0.46 0.56 0.64 232 11.93 2.00 2.95 0.59 0.87
F2 0.75 0.53 0.61 245 12.04 1.96 2.89 0.91 1.34
F3 0.56 0.46 0.56 456 13.80 1.85 2.73 0.58 0.85
NORTH SLOPE, FUTURE
NORTH WEST & NORTH F4 0.21 0.88 0.93 370 12.06 1.96 2.89 0.39 0.57
EAST PARKING LOT & F5 0.71 0.81 0.87 207 11.15 2.04 3.00 1.25 1.84
NORTH NDOT CORRIDOR
F6 0.70 0.85 0.90 268 11.49 2.04 3.00 1.29 1.90
F7 0.98 0.81 0.87 276 11.53 2.00 2.95 1.70 251
F8 0.67 0.75 0.81 465 12.58 1.93 2.84 1.05 155
TOTAL 5.04 7.75 11.43
24" RCP @ NDOT N.
INGRESS ROADWAY
(Sum of: 1/4 D4, 1/2 D3, N1 6.10 9.68 14.28
E6, F1-F8)
Gl 1.49 0.40 0.50 736 16.13 1.70 251 1.27 1.87
WEST & NORTH SIDE OF G2 431 0.40 0.50 709 15.91 1.74 2.57 3.75 5.54
NORTH CORRIDOR G3 1.26 0.48 0.57 359 1299 | 193 2.84 1.40 2.06
G4 1.84 0.49 0.58 929 17.74 1.66 2.46 1.77 2.61
(Sum of G1-G4) N2 8.90 8.18 12.08
NDOT ROW - NORTH G5 0.46 0.70 0.77 270 12.25 1.96 2.89 0.69 1.02
DECELERATION LANE G6 111 0.61 0.69 545 1454 | 178 262 136 2.00
TOTAL G5+G6 1.57 2.05 3.02
36" CMP @ CROSSING
ON PYRAMID HIGHWAY
@ N. END N3 16.57 19.91 29.38
(Sum of: N1+N2+G5+G6)
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PYRAMID HIGHWAY - NDOT RIGHT OF WAY
SOUTH ACCELERATION LANE EGRESS

6 CROSS SECTION C-C: STATION “C” 106+50 CHANNEL (UPSTREAM OF PROPOSED 36-INCH
DIAMETER RCP AT MH-1)

Flow line elevation at Station “C" 106+50 = 4549.48

Existing elevation of center of travel lane adjacent to channel (feet) = 4551.00
Estimated 25-year storm flow peak runoff (cfs) = 27.46

Calculated water surface elevation in channel for 25-year peak runoff (feet) = 4550.94
Estimated 100-year storm flow peak runoff (cfs) = 55.10

Calculated water surface elevation in channel for 100-year peak runoff (feet) =4551.14



X-Section for Cross Section "C-C" at Station "C" 106+50 - 25 year

Project Description

Friction Method

Solve For

Input Data

Channel Slope
Normal Depth

Discharge

Manning Formula

Normal Depth

1.00000 %
153 ft
27.46 ft3/s

Cross Section Image

455500
4554 50
4554 00
4883.80
4883.00
4552 50
4562.00
4551.50

Elewvation

4550.50
4550.00
4549.50

O-+00

O+10 0+20 0+30
Station

7/28/2015 11:33:24 AM

Bentley Systems, Inc. Haestad Methods SdbettlieyCEIeMaster V8i (SELECTseries 1) [08.11.01.03]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666
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Water Surface Elevation (ft)

Worksheet: Cross Section "C-C" at Station "C" 106+50 - 25 year analysis
Water Surface Elevation (ft) vs Discharge (ft%/s)

4,550.9
4,550.8
4,550.7
4,550.6
4,550.5
4,550.4
4,550.3
4,550.2
4,550.1

4,550
4,549.9
4,549.8
4,549.7
4,549.6
4,549.5

4,549.4
0 5 10 15 20

Discharge (ft%/s)



Report for Cross Section "C-C" at Station "C" 106+50 - 25 year analysis

Project Description

Friction Method

Solve For

Input Data

Channel Slope
Discharge

Section Definitions

Station (ft)

Manning Formula

Normal Depth

0+00
0+06
0+11
0+13
0+22
0+25
0+29
0+31
0+38

Roughness Segment Definitions

Start Station

Options

current Roughness weignted

Method

Open Channel Weighting Method

(0+00, 4551.00)
(0+06, 4550.89)
(0+11, 4550.81)
(0+13, 4550.77)
(0+22, 4550.60)
(0+25, 4550.54)
(0+29, 4549.41)
(0+31, 4550.48)

Pavlovskii's Method

Pavlovskii's Method

1.00000 %

27.46 ftd/s

Elevation (ft)

4551.00
4550.89
4550.81
4550.77
4550.60
4550.54
4549.41
4550.48
4554.95

Ending Station

(0+06, 4550.89)
(0+11, 4550.81)
(0+13, 4550.77)
(0+22, 4550.60)
(0+25, 4550.54)
(0+29, 4549.41)
(0+31, 4550.48)
(0+38, 4554.95)

Roughness Coefficient

0.013
0.013
0.013
0.013
0.013
0.035
0.069
0.069

7/28/2015 11:35:19 AM

Bentley Systems, Inc. Haestad Methods SdbettlieyCEIeMaster V8i (SELECTseries 1) [08.11.01.03]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page
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Report for Cross Section "C-C" at Station "C" 106+50 - 25 year analysis

Options
Closed Channel Weighting Method
Results

Normal Depth
Elevation Range
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Normal Depth
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

Messages

Notes

Pavlovskii's Method

1.53

4549.41 to 4554.95 ft
10.22
28.97
0.35
28.34
1.53
1.46
0.01638
2.69
0.11
1.64
0.79

Subcritical

0.00
0.00

0.00

0.00
Infinity
Infinity

1.53

1.46

1.00000
0.01638

Calculated Water Surface Elevation in Channel: 4550.94 feet

-/ =F 22 =2 =2

ft/ft
ft/s

ft/s
ft/s

%
ft/ft

7/28/2015 11:35:19 AM

Bentley Systems, Inc. Haestad Methods SdbettlieyCEIeMaster V8i (SELECTseries 1) [08.11.01.03]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666



X-Section for Cross Section "C-C" at Station "C" 106+50 - 100 year

Project Description

Friction Method

Solve For

Input Data

Channel Slope
Normal Depth

Discharge

Manning Formula

Normal Depth

1.00000 %
166 ft
55.10 ft8/s

Cross Section Image

455500
4554 50
4554 00
455350
4583.00
4552 50
4852.00
4881.80

Elewvation

4551.00 p——riy,

4550.50
4550.00
4545 50

O-+00

O+10 0+20 0+30
Station

7/28/2015 11:36:25 AM

Bentley Systems, Inc. Haestad Methods SdbettlieyCEIeMaster V8i (SELECTseries 1) [08.11.01.03]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666
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Water Surface Elevation (ft)

4,551.1

4,551
4,550.9
4,550.8
4,550.7
4,550.6
4,550.5
4,550.4
4,550.3
4,550.2
4,550.1

4,550
4,549.9
4,549.8
4,549.7
4,549.6
4,549.5

Worksheet: Cross Section "C-C" at Station "C" 106+50 - 100 year analysis

Water Surface Elevation (ft) vs Discharge (ft%/s)

o Pp—

10

15

20

25

30
Discharge (ft%/s)

35

40

45

50

55

60



Report for Cross Section "C-C" at Station "C" 106+50 - 100 year

Project Description

Friction Method

Solve For

Input Data

Channel Slope
Discharge

Section Definitions

Station (ft)

Manning Formula

Normal Depth

0+00
0+06
0+11
0+13
0+22
0+25
0+29
0+31
0+38

Roughness Segment Definitions

Start Station

Options

current Roughness weignted

Method

Open Channel Weighting Method

(0+00, 4551.00)
(0+06, 4550.89)
(0+11, 4550.81)
(0+13, 4550.77)
(0+22, 4550.60)
(0+25, 4550.54)
(0+29, 4549.48)
(0+31, 4550.48)

Pavlovskii's Method

Pavlovskii's Method

1.00000 %

55.10 ft8/s

Elevation (ft)

4551.00
4550.89
4550.81
4550.77
4550.60
4550.54
4549.48
4550.48
4554.95

Ending Station

(0+06, 4550.89)
(0+11, 4550.81)
(0+13, 4550.77)
(0+22, 4550.60)
(0+25, 4550.54)
(0+29, 4549.48)
(0+31, 4550.48)
(0+38, 4554.95)

Roughness Coefficient

0.013
0.013
0.013
0.013
0.013
0.035
0.069
0.069

7/28/2015 11:37:18 AM

Bentley Systems, Inc. Haestad Methods SdbettlieyCEIeMaster V8i (SELECTseries 1) [08.11.01.03]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page
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Report for Cross Section "C-C" at Station "C" 106+50 - 100 year

Options
Closed Channel Weighting Method
Results

Normal Depth
Elevation Range
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Normal Depth
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

Messages

Notes

Pavlovskii's Method

1.66

4549.48 to 4554.95 ft
16.12
32.57
0.49
31.80
1.66
1.60
0.01443
3.42
0.18
1.84
0.85

Subcritical

0.00
0.00

0.00

0.00
Infinity
Infinity

1.66

1.60

1.00000
0.01443

Calculated Water Surface Elevation in Channel: 4551.14 feet

-/ =F 22 =2 =2

ft/ft
ft/s

ft/s
ft/s

%
ft/ft

7/28/2015 11:37:18 AM

Bentley Systems, Inc. Haestad Methods SdbettlieyCEIeMaster V8i (SELECTseries 1) [08.11.01.03]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666



PYRAMID HIGHWAY - NDOT RIGHT OF WAY
SOUTH ACCELERATION LANE EGRESS

8 CRO0SS SECTION D-D: StATION “C” 101+52 - CHANNEL ADJACENT TO PYRAMID HIGHWAY
ACCELERATION LANE

Flow line elevation at Station “C” 101+52 = 4542.45

Existing elevation of center of travel lane adjacent to channel (feet) = 4543.99

Estimated 25-year storm flow peak runoff (cfs) = 3.71 (Time of concentration = 5 minutes)
Calculated water surface elevation in channel for 25-year peak runoff (feet) = 4543.52
Estimated 100-year storm flow peak runoff (cfs) = 5.48 (Time of concentration = 5 minutes)

Calculated water surface elevation in channel for 100-year peak runoff (feet) = 4543.61



X-Section for Cross Section "D-D" at Station "C" 101+52 - 25 year

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 1.80000 9%
Normal Depth 1.07 ft
Discharge 3.71 ft3/s

Cross Section Image

4545 50

4546.00

4845 80

454500

4544 50

Elewvation

4544.00

4543.50

4843.00

4542 50

0+00 0+05 O+10 O+15 0+20 0+25 0+30 0+35
Station

Bentley Systems, Inc. Haestad Methods SdbettlieyCEIeMaster V8i (SELECTseries 1) [08.11.01.03]
7127/2015 2:42:56 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Water Surface Elevation (ft)

4,543.55
4,543.5
4,543.45
4,543.4
4,543.35
4,543.3
4,543.25
4,543.2
4,543.15
4,543.1
4,543.05
4,543
4,542.95
4,542.9
4,542.85
4,542.8
4,542.75
4,542.7
4,542.65
4,542.6
4,542.55
4,542.5
4,542.45

Worksheet: Cross Section "D-D" at Station "C" 101452 - 25 year analysis
Water Surface Elevation (ft) vs Discharge (ft%/s)

0.5

2
Discharge (ft*/s)

2.5

3.5




Report for Cross Section "D-D" at Station "C" 101+52 - 25 year analysis

Project Description

Friction Method

Solve For

Input Data

Channel Slope
Discharge

Section Definitions

Station (ft)

Manning Formula

Normal Depth

0+00
0+06
0+11
0+13
0+17
0+20
0+27
0+29
0+31
0+36

Roughness Segment Definitions

Start Station

(0+00, 4543.99)
(0+06, 4543.87)
(0+11, 4543.77)
(0+13, 4543.73)
(0+17, 4543.64)
(0+20, 4543.58)
(0+27, 4543.45)
(0+29, 4542.45)
(0+31, 4543.45)

1.80000 %

3.71 f3/s

Elevation (ft)

4543.99
4543.87
4543.77
4543.73
4543.64
4543.58
4543.45
4542.45
4543.45
4546.73

Ending Station

(0+06, 4543.87)
(0+11, 4543.77)
(0+13, 4543.73)
(0+17, 4543.64)
(0+20, 4543.58)
(0+27, 4543.45)
(0+29, 4542.45)
(0+31, 4543.45)
(0+36, 4546.73)

Roughness Coefficient

0.013
0.013
0.013
0.013
0.013
0.035
0.069
0.069
0.069

7127/2015 2:46:12 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

Bentley Systems, Inc. Haestad Methods SdbettlieyCEIeMaster V8i (SELECTseries 1) [08.11.01.03]
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Report for Cross Section "D-D" at Station "C" 101+52 - 25 year analysis

Options

current Roughness vveigniea

Method

Open Channel Weighting Method
Closed Channel Weighting Method

Results

Normal Depth
Elevation Range
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Normal Depth
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

Messages

Notes

Pavlovskii's Method
Pavlovskii's Method

Pavlovskii's Method

1.07
4542.45 to 4546.73 ft
241
8.52
0.28
8.02
1.07
0.73
0.07393
154
0.04
111
0.49

Subcritical

0.00
0.00

0.00

0.00
Infinity
Infinity

1.07

0.73

1.80000
0.07393

-/ 2 =2 =2 =

ft/ft
ft/s

ft/s
ft/s

%
ft/ft
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Report for Cross Section "D-D" at Station "C" 101+52 - 25 year analysis

Messages

Calculated Water Surface Elevation in Channel: 4543.52 feet
Time of concentration considered = 5 minutes

Bentley Systems, Inc. Haestad Methods SdbetioieyCElmeiMaster V8i (SELECTseries 1) [08.11.01.03]
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X-Section for Cross Section "D-D" at Station "C" 101+52 - 100 year

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 1.80000 9%
Normal Depth 116 ft
Discharge 548 ft3s

Cross Section Image

4545 50

4546.00

4845 80

454500

4544 50

Elewvation

4544.00

4543.50

4843.00

4542 50

0+00 0+05 O+10 O+15 0+20 0+25 0+30 0+35
Station

Bentley Systems, Inc. Haestad Methods SdbettlieyCEIeMaster V8i (SELECTseries 1) [08.11.01.03]
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Water Surface Elevation (ft)

4,543.6
4,543.5
4,543.4
4,543.3
4,543.2
4,543.1

4,543
4,542.9
4,542.8
4,542.7
4,542.6

4,542.5

Worksheet: Cross Section "D-D" at Station "C" 101+52 - 100 year analysis

Water Surface Elevation (ft) vs Discharge (ft%/s)

0.5

2.5

3 3.5
Discharge (ft*/s)

4.5

5.9




Report for Cross Section "D-D" at Station "C" 101+52 - 100 year

Project Description

Friction Method

Solve For

Input Data

Channel Slope
Discharge

Section Definitions

Station (ft)

Manning Formula

Normal Depth

0+00
0+06
0+11
0+13
0+17
0+20
0+27
0+29
0+31
0+36

Roughness Segment Definitions

Start Station

(0+00, 4543.99)
(0+06, 4543.87)
(0+11, 4543.77)
(0+13, 4543.73)
(0+17, 4543.64)
(0+20, 4543.58)
(0+27, 4543.45)
(0+29, 4542.45)
(0+31, 4543.45)

1.80000 %

5.48 ft3/s

Elevation (ft)

4543.99
4543.87
4543.77
4543.73
4543.64
4543.58
4543.45
4542.45
4543.45
4546.73

Ending Station

(0+06, 4543.87)
(0+11, 4543.77)
(0+13, 4543.73)
(0+17, 4543.64)
(0+20, 4543.58)
(0+27, 4543.45)
(0+29, 4542.45)
(0+31, 4543.45)
(0+36, 4546.73)

Roughness Coefficient

0.013
0.013
0.013
0.013
0.013
0.035
0.069
0.069
0.069

7127/2015 2:48:56 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

Bentley Systems, Inc. Haestad Methods SdbettlieyCEIeMaster V8i (SELECTseries 1) [08.11.01.03]

Page 1 of 3



Report for Cross Section "D-D" at Station "C" 101+52 - 100 year

Options

current Rougnness weignted
Method
Open Channel Weighting Method

Closed Channel Weighting Method

Pavlovskii's Method
Pavlovskii's Method

Pavlovskii's Method

Results

Normal Depth 116 ft
Elevation Range 4542.45 to 4546.73 ft

Flow Area 3.37 ft2
Wetted Perimeter 13.60 ft
Hydraulic Radius 0.25 ft
Top Width 13.08 ft
Normal Depth 116 ft
Critical Depth 0.86 ft
Critical Slope 0.05261  ft/ft
Velocity 1.63 ft/s
Velocity Head 0.04 1t
Specific Energy 1.20 ft
Froude Number 0.56

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00
Length 0.00
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 116 ft
Critical Depth 0.86 ft
Channel Slope 1.80000 %
Critical Slope 0.05261 ft/ft
Messages

Notes
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Report for Cross Section "D-D" at Station "C" 101+52 - 100 year

Messages

Calculated Water Surface Elevation in Channel: 4543.61 feet
Time of concentration considered = 5 minutes
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PYRAMID HIGHWAY - NDOT RIGHT OF WAY
SOUTH ACCELERATION LANE EGRESS

9 CROSS SECTION E-E: STATION “C”” 97+68 - CHANNEL ADJACENT TO PYRAMID HIGHWAY
ACCELERATION LANE

Flow line elevation at Station “C” 97+68 = 4534.82

Existing elevation of center of travel lane adjacent to channel (feet) = 4536.47

Estimated 25-year storm flow peak runoff (cfs) = 3.71 (Time of concentration = 5 minutes)
Calculated water surface elevation in channel for 25-year peak runoff (feet) = 4535.68
Estimated 100-year storm flow peak runoff (cfs) = 5.48 (Time of concentration = 5 minutes)

Calculated water surface elevation in channel for 100-year peak runoff (feet) = 4535.81



X-Section for Cross Section "E-E" at Station "C" 97+68 - 25 year

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 2.00000 %
Normal Depth 0.86 ft
Discharge 3.71 ft3/s

Cross Section Image

4535.00

4533.50

4533.00

4537 .50

4537.00

Elewvation

4535.50 P

453600 ‘\‘

453550

453500

0+00 0+10 0+20 0+30 O+40
Station
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Worksheet: Cross Section "E-E" at Station "C" 97+68 - 25 year analysis
Water Surface Elevation (ft) vs Discharge (ft%/s)

4,535.7
4,535.65
4,535.6
4,535.55
4,535.5
4,535.45

4,535.35
4,535.3
4,535.25
4,535.2
4,535.15
4,535.1
4,535.05
4,535
4,534.95
