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Project Request 
This application contains a request for a Special Use Permit for grading meeting the thresholds 
defined in Washoe County Development Code Section 110.438.35(a).  
 
Project Location 
 

The site is composed of three parcels (APN: 046-032-02, -04, -05) totaling 11.29 acres and is 
located adjacent to Old US 395 near Ophir Hill Road in Washoe Valley, about .75 miles south of 
Davis Creek Park Road. The site currently contains a single-family residence and one building for 
aggregate processing. Current primary access to the site is via Ophir Hill Road. 

Figure 1 – Vicinity Map 
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 Figure 2 – Existing Parcel Map 
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Land Use and Zoning  
 

The site is adjacent to vacant land to the east and south, and residential to the west and north. 
Rural Residential (RR) was established for the site’s land use in the Washoe County Master Plan, 
and regulatory zoning is High Density Rural (HDR) (See Figures 3 and 4 below). The site is 
adjacent to similar rural or rural residential land uses on all sides. The site is part of the South 
Valleys Area Plan within its West Washoe Valley Rural Character Management Area. 
 

Figure 3 – Washoe County Master Plan 
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Figure 4 – Washoe County Zoning Map 
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Project Description 
This is informally noted as a restoration project that involves a grading request for 29,600 cubic 
yards of cut, all of which will be used as fill. There is no export needed and the site will balance 
based on preliminary engineering.  
The total project area of 11.29 acres will include a four- lot subdivision with a shared driveway to 
serve them (see Figure 5 below). The parcels range from 2.5 to 3.5 acres in size. Grading will be 
used to create the proposed driveway and elevate building pads, as well as to route runoff to a 
stormwater basin. 
On April 8, 2021, the Washoe County Parcel Map Review Committee approved a tentative 
parcel map for the property described by assessor’s parcel numbers (APN’s) 046-032-02, 04, 
and 05. The tentative parcel map (WTM21-0002) divided the property into four parcels. The 
tentative parcel map conditions of approval included one to submit new grading plans showing 
how the property will be regraded to adequately accommodate future residential use. That is the 
primary purpose of this SUP application.  
The.82-acre area to the south of the property line for APN 046-032-02 extends from the south 
property line to an existing ranch fence. This area is part of the BLM land of the project site and 
was previously cleared as a part of the aggregate operation. This area will be re-graded and re-
vegetated as a part of the Ophir Hill restoration effort, but is not a part of the subdivision.  

As a residential use, landscape area is not required for the project per Washoe County Code 
Article 412. However, a landscaped buffer area of approximately.68 acres is provided to reduce 
noise and traffic impacts from Old US 395. In addition, 72 trees are provided with 1 tree per 20 
linear feet along the north and south buffer and 1 tree per 50 linear feet along the highway 
frontage, and any trees onsite with greater than 6” DBH are preserved. A native seed mix will be 
used for revegetation, and a Noxious Weed Management program is provided for in Appendix A 
of this application. 



Ophir Hill 
 

 
 6 

Figure 5 – Conceptual Site Plan 
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Hillside Development Analysis 
Per Washoe County Development Code Section 110.424.05(a)(1), properties with 15 percent or 
greater slope on 20 percent or more of the site is subject to hillside development. This applies to 
this project but less than 20% of the site has more than 15% slope (see Table 2 below) As a 
result, this is not a hillside project as the mounds of dirt created from the excavation company 
operation artificially magnify the slope map. The intent of hillside development is not applicable to 
man-made piles of dirt and do not constitute slopes per se.    

Table 2: Slope Table 
Number Min. Slope Max. Slope Area (SF) Percent of Site Color 
1 0.00% 15.00% 394413.92 80.16%  
2 15.00% 20.00% 15554.00 3.16%  
3 20.00% 25.00% 9182.38 1.87%  
4 25.00% 30.00% 7033.80 1.43%  
5 30.00% 100.00% 65848.77 13.38%  

 

 
 

Figure 6 – Slope Map 
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The Site Development Standards for hillside development per WCDC 110.424.30 are all met with 
the proposed project. In addition to those standards, the grading on the site subjects the project 
to additional standards of the Washoe County Development Code as stated below. Responses 
to the standards are written in italics below each code section. 

Section 110.424.35 Grading and Drainage Standards. This section sets forth development 
standards for grading and drainage of hillside and ridgeline properties.  

(a) Grading. These grading standards are applicable to hillside and ridgeline development 
only if a special use permit for grading is required pursuant to Washoe County 
Ordinance 811. The following standards are intended to preserve natural topographic 
features, foster resource preservation and minimize degradation of the visual character 
of hillsides:  

(1) Grading shall relate to the natural topography with the natural topography 
maintained to the greatest extent possible;  

This standard has been met with grading as proposed is really intended to get the site closer to 
its natural condition. We are moving from disturbance to revegetation and restoration.  

(2) Where alteration to the natural topography is necessary, graded slopes shall be 
contoured to provide a smooth and gradual transition of grading and natural 
slopes, while maintaining the basic character of the terrain; 

All grading (whether in cut or fill areas) is counter graded to provided smooth and gradual 
transitions. There are no slopes resulting from the grading plan. In addition, restoration of 
graded areas with revegetation, and planting will help with mitigation.  

(3) Standard pad grading or terracing which results in grading outside the building 
footprint and access area shall be discouraged; 

This has been accomplished as there is no terracing of the pads. There in a raised pad 
replacement of the homes as a flood mitigation measure. However, grading outside of the 
building footprint is 100 percent imperative for a project like this.   

(4) Grading of knolls, ridgelines or toes of slopes shall be rounded to conform with 
the natural grade and to provide a smooth transition to the natural slope;  

The notion of grading of knolls or ridgelines being proposed in the grading plan is not relevant to 
anything in this grading scenario. The predominant land form characteristic of this site is 
essentially flat land near the bottom on Washoe Valley that has been graded. All finished slopes 
are designed with a smooth transition to the natural slope.   

(5) Grading shall create varying gradients in order to avoid a “manufactured” 
appearance;  

Similar to above, our approach to vary gradients is to avoid a manufactured appearance in the 
proposed contours. This will be largely accomplished with the revegetation and planting.  

(6) Grading in environmentally sensitive habitat areas shall occur only when 
necessary to protect, maintain, enhance or restore the habitat; and 
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There are no environmentally sensitive areas on the site. This grading SUP is intended to 
simulate a more native condition of the site. This is the key point in the overall grading 
discussion given there are no significant water ways, drainageways, vegetation including trees 
and shrubs, wildlife or rock outcroppings on the property.  

(7) A slope stability and scarring mitigation plan, certificated by the project engineer, 
shall be reviewed and approved by the Director of Community Development and 
the Public Works Department prior to initiation of grading. 

There is no issue of slope stability and scarring from this grading plan. The applicant agrees 
with this requirement.  

(b) Drainage and Erosion Control. All hillside development shall satisfy current Washoe 
County Code for drainage and erosion control.  

Th project will satisfy code requirements for drainage and erosion control. We accept that 
preventive measures on drainage and erosion control that satisfy the applicable articles of the 
development code can and will be met.  

 
Section 110.438.45 Grading of Slopes. The standards in this section shall apply to all grading 
for subdivision improvements, special use permits, or other discretionary permits. The standards 
in this section shall also apply to all grading for building and grading permits upon or adjacent to 
lots less than or equal to five (5) acres in size, and to all grading within one hundred (100) feet 
of all property lines on parcels greater than five (5) acres in size.  

(a) Grading shall not result in slopes in excess of, or steeper than, three horizontal to one 
vertical (3:1) except as provided below:  

(1) Storm drainage improvements.  

(2) Cut and fill slopes less than thirty (30) inches in height.  

(3) Cut slopes proposed to be located behind civic, commercial and industrial 
buildings, when the cut slope is shorter than and substantially screened by the 
proposed building. Such slopes are subject to approval of a Director’s 
Modification of Standards by the Director of Community Development.  

(4) The County Engineer may waive this requirement for up to fifteen (15) percent of 
the length of the cut and/or fill where the presence of rock or, in his 
determination, other practical hardships exists.  

This project does not propose any slopes greater than 3:1, thus meeting this standard.   

(b) Within the required yard setbacks fills shall not differ from the natural or existing grade 
by more than forty-eight (48) inches (see Figure 110.438.45.1).  

The standard is met with current project design, as the setback fills do not differ from the 
existing grade by more than 48 inches. 

(c)  Finish grading shall not vary from the natural slope by more than ten (10) feet in 
elevation. Exposed finish grade slopes greater than ten (10) feet in height may be 
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allowed upon the approval of a director’s modification of standards by the Director of 
Community Development upon recommendation by the County Engineer.  

This is not applicable as a practical matter as the cuts and fills are due to leveling of 
stockpiles and not cutting hills, or knolls, or significant landforms. The project will require 
a maximum cut of 22’ and a maximum fill of 8’ in height to achieve a uniform finished 
grade for the building pad locations.  

Special Use Permit Findings 
Section 110.810.30 Findings. Prior to approving an application for a special use permit, the 
Planning Commission, Board of Adjustment or a hearing examiner shall find that all of the 
following are true:  

(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 character statement of the South Valleys Area Plan emphasizes large residential 
parcels in West Washoe Valley, and specifically notes a density of one unit per 2.5 acres 
for the HDR zone in this CMA. The proposed 2.5- to 3.5-acre lots achieved with the 
proposed grading meet this standard. These statements make the proposed large lot 
residential use consistent with the plan’s goals and the best fit for the intended vision for 
the project site. 

(b) Improvements. Adequate utilities, roadway improvements, sanitation, water supply, 
drainage, and other necessary facilities have been provided, the proposed 
improvements are properly related to existing and proposed roadways, and an adequate 
public facilities determination has been made in accordance with Division Seven;  

One common private driveway will be extended to serve the site as shown in the project 
site plan. That driveway will be a shared driveway for parcel access. The site will be 
served by private wells and sewer septic systems. Community systems are not available 
in the area. Any additional utility improvements needed will be provided upon 
construction. Drainage improvements are outlined in the attached civil plan set. 

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

The site is essentially flat land, but several scattered areas of manufactured steeper 
slopes make it impossible to propose residential developments of an appropriate size 
without grading. It is all residential zoned area and the typical slopes used for residential 
lots are flat in scale and necessitate grading as requested with this special use permit. 
However, the four lots in the project design are within the allowable height for the zoning 
district and all other intensity factors are met as described above. 

(d) Issuance Not Detrimental. 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  

Issuance of the permit has no conceivable detriment to the public health, safety, or 
welfare; is not injurious to the property or improvements of adjacent properties; and is 
not of detrimental character to the surrounding area. 
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(e) 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.  

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

South Valleys Area Plan Analysis 
Beyond its Washoe County land use designation, the project site is located in the area managed 
by the South Valleys Area Plan. Further, it is within the West Washoe Valleys Rural Character 
Management Area. The following sections discuss the themes and policies associated with the 
project in grading. 
 
Grading Policies 

• SV.2.2  Whenever possible, grading for residential purposes after the date of final 
adoption of this plan will:  

o Minimize disruption to natural topography.  

o Utilize natural contours and slopes.  

o Complement the natural characteristics of the landscape.  

o Preserve existing vegetation and ground coverage to minimize erosion.  

o Minimize cuts and fills.  

All physical characteristics were considered in the project design and engineering. As a 
grading specific project, attention was given to the slopes and soil conditions on the site 
that were evaluated in the design per the geotechnical study recommendations. Slope 
treatment with revegetation will be utilized to restore slopes and limit erosion and 
subsequent sedimentation within adjacent storm-water conveyances. 

• SV.12.2 The Washoe County Departments of Community Development and Public 
Works will establish and oversee compliance and enforcement of design standards for 
grading that minimize the visual impact of all residential and non-residential hillside 
development, including road cuts and driveways.  

All design standards for grading will be met as designed and the applicant agrees with 
this oversight and enforcement standard. 

• SV.12.3 The grading design standards referred to in Policy SV.12.2 will, at a minimum, 
ensure that disturbed areas shall be finished, and fill slopes will not exceed a 3:1 slope, 
and that hillside grading will establish an undulating naturalistic appearance by creating 
varying curvilinear contours.  

All physical characteristics were considered in the project design and engineering. As a 
grading specific project, attention was given to the slopes and soil conditions on the site 
that were evaluated in the design per the geotechnical study recommendations. Slope 
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treatment with revegetation will be utilized to restore slopes and limit erosion and 
subsequent sedimentation within adjacent storm-water conveyances. 

• SV.12.7 At the time of master plan amendment and tentative subdivision map 
application submittal, and prior to the issuance of grading permits for final maps, an 
applicant should submit to the Community Development staff, for review and approval, a 
"developable area analysis" for all portions of a development on slopes greater than 15 
percent. The developable area analysis should include the following:  

o An analysis identifying the developable area of a hillside, as evidenced by soils, 
geotechnical, biological and hydrological studies;  

o Areas underlain with faults that have been active during the Holocene epoch of 
geological time;  

o Habitat areas of known endangered or rare plant and/or animal species;  

o Significant streams, ravines and/or drainageways; and,  

o A developable area map designed in accordance with the following:  

• Identifying the location;  

• Identifying the amount of total land area suitable for development;  

• Identifying areas of landslide or potential landslide; and,  

• Drawn to a scale appropriate for the project.  

The factors for analysis listed above are all included with this application. This 
application stems from the need to further analyze the grading associated with a 
conditionally approved tentative parcel map. 
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December 2018

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:

Project 
Description:

Project Address:
Project Area (acres or square feet):
Project Location (with point of reference to major cross streets AND area locator): 

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

Indicate any previous Washoe County approvals associated with this application:
Case No.(s).

Applicant Information (attach additional sheets if necessary)
Property Owner: Professional Consultant:
Name: Name:
Address: Address:

Zip: Zip:
Phone: Fax: Phone: Fax:
Email: Email:
Cell: Other: Cell: Other:

Contact Person: Contact Person:
Applicant/Developer: Other Persons to be Contacted:
Name: Name:
Address: Address:

Zip: Zip:
Phone: Fax: Phone: Fax:
Email: Email:
Cell: Other: Cell: Other:
Contact Person: Contact Person:

For Office Use Only
Date Received: Initial: Planning Area:
County Commission District: Master Plan Designation(s):
CAB(s): Regulatory Zoning(s):

5

Ophir Hill Subdivision Special Use Permit
Four lot residential subdivision (WTPM21-0002).  Pursuant to Condition No 1.g.,
grading in excess of Article 438 Major Grading Permit standards must apply for a
Special Use Permit

632 Old US 395, Washoe Valley, NV 89704
11.29 ac

Old US 395. approximately 3/4 mi. south of Davis Creek Park Rd.

046-032-02 5.29 046-032-05 3.58

046-032-04 2.48

Burdick Excavating Co., Inc. KLS Planning & Design Group
P.O. Box 22330 1 East 1st Street, Suite 1400

lburdick@burdickexc.com johnk@klsdesigngroup.com

Linda Burdick John Krmpotic

Same

WTPM21-0002

Carson City, NV 89721 Reno, NV 89501
775-297-4566 775-852-7606

530-362-1095 775-857-7710



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

Special Use Permit Application
Supplemental Information

(All required information may be separately attached)

1. What is the project being requested?

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.)

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

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?

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

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

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.

7

Special Use Permit for grading that exceeds Major Grading Permit Thresholds per
Article 438 of Washoe County Development Code.  Grading will be for a four-unit
residential subdivision

This is provided in the 4 lot subdivision design which is the site plan.

This is a single phase project. Construction timeline has not been established yet.

Proposed project is of a similar nature to neighboring residential properties. Slopes are
negligible and grading in the spirit of restoration will be required to prepare the site for
development.

Improved visual impacts, reduction of dust, reduction of noise, reduction of truck
traffic.

There are only POSITIVE impacts created with such a project as this. This will
menace livability of adjacent properties.

There is 29,600 cy of dirt being graded.



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

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.)

Yes No

9. Utilities:

a. Sewer Service
b. Electrical Service
c. Telephone Service
d. LPG or Natural Gas Service
e. Solid Waste Disposal Service
f. Cable Television Service
g. Water Service

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
i. Certificate # acre-feet per year
j. 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).

10. Community Services (provided and nearest facility):

a. Fire Station
b. Health Care Facility
c. Elementary School
d. Middle School
e. High School
f. Parks
g. Library
h. Citifare Bus Stop
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Private
NVE
None
None
Waste Management
Charter
Private

n/a

n/a

n/a

na

Not applicable at this time

Truckee Meadows Fire Station 32
Saint Mary's Galena Urgent Medical Center
Pleasant Valley Elementary School
Herz Middle School
Damonte Ranch High School
Davis Creek Regional Park
South Valleys Library
Herz Boulevard / Mount Rose Highway



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

Special Use Permit Application
for Grading

Supplemental Information
(All required information may be separately attached)

1. What is the purpose of the grading?

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

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

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

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

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.)

7. Have you shown all areas on your site plan that are proposed to be disturbed by grading?  (If no, 
explain your answer.)
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To prepare the site for the construction of single family residences, to construct a
shared-access driveway, and to route runoff to a stormwater detention basin.

There is 29,600 cy of dirt being graded.

There is 0 cy of export/import. The site will be graded in a manner that balances
earthwork.

No, it is not. The site is 11.29 acres in size and was previously operated as an aggregate
processing facility and mass graded forthat operation. The entire site must be re-graded to
accommodate a residential development.

No.

Yes all areas in this case mean 100% of the site.

The entire site is being graded (restored is more appropriate) which is 491,792 sq. ft.



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

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

9. 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)?

10. 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?

11. Are you planning any berms?

Yes No If yes, how tall is the berm at its highest?

12. 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)?

13. What are you proposing for visual mitigation of the work?

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

15. 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?
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Yes.  The disturbed area can be seen from the west from Old US 395, from the
south from 3280 Old US 395. and from the north from 3220 Old US 395 and 3210
Ophir Hill Road

No. A shared access driveway will serve only the four proposed single family
parcels that is exclusive for this project.

Cut and fill slopes are typically 5:1 maximum.  Fiber rolls will be primarily employed
to prevent erosion until revegetation is established

X

Landscape buffering is proposed along the Old US 395 frontage and along the boundaries with adjacent residential properties.

No, we are preserving trees as noted in the narrative.

Refer to attached revegetation seed mixture.

Retaining walls are not designed or needed for this project.



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

16. How are you providing temporary irrigation to the disturbed area?

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

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

Yes No If yes, please attach a copy.
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Yes thru available water sources and irrigation technology.

We have not but expect to in this process.

X







1552 C Street, Sparks, NV 89431 
P. 775.323.2223       www.lastudionevada.com 

 

 
 
 
 
 
 
 
             July 7, 2022 

TO: Washoe County Community Services, Planning & Building 
RE: Burdick Excavating Company, APNs 046-032-02, -04, & 05 
INTEGRATED NOXIOUS WEED MANAGEMENT PLAN OPHIR HILL SUBDIVISION 

 
Every property owner in Nevada is responsible for removing noxious weeds from their land, according to the State 
Legislature.  Noxious weeds are identified by the Nevada Department of Agriculture.  Weed species change over time, depending on 
conditions in the field. The “Weed Warriors” program developed by the University of Nevada Cooperative Extension identifies most 
noxious weeds and the best methods for control.  Weed control recommendations frequently change – it is the responsibility of the 
landscape management company to contact the Cooperative Extension’s Educator for updates. 
 
Most noxious weed seeds will be carried in with the wind or in the soil after grading operations.  The landscape management 
company for the developer will be responsible for weed management on the site.  
 
The Cooperative Extension outlines various levels of controls. The best action is preventing weeds from becoming established by 
planting native species that can out‐compete weeds over a period of time. 
 
Control levels include: 

1. Eradication – or the killing of an entire weed population, this control is most applicable to Military 8 and involves the 
removal of all weeds an area so they will not reoccur.  This is only feasible for small new invasions and the area must be re‐
vegetated. 

2. Weakening weeds.  
3. Thinning weeds.  
4. Eliminating seed production by damaging the top growth. 

 
Weed removal includes the following methods: 

1. Pulling weeds by uprooting with the hands (applicable for the project) 
2. Mowing and cutting – this works best for large relatively flat and dry areas (applicable for the project). In some areas a 

weed trimmer could be used to cut down weeds such as cheatgrass before they set seed. This also reduces fire danger 
along roadways 

3. Prescribed burning (not applicable for the project). 
4. Cultural controls (applicable for the project). Controls include large restoration projects and re‐establishing native plant 

communities on disturbed areas. This is the method used by the -- project which includes seeding native plants in areas 
disturbed by grading and the planting of native and adaptive native trees and shrubs in developed areas, that are then 
irrigated by a drip system. The intent is to out‐compete the weeds before they can establish themselves. 

5. Biological control by cattle grazing (not applicable for the project). 
6. Herbicides, which are chemicals that kill or injure weeds (applicable to the project). These work best for eradication of 

certain weed species in certain situations, and are most effective on a single weed type where pulling is not effective or 
feasible. Timing of applications is critical to success. Drawbacks of herbicides include the potential for damaging or killing 
non‐target plants. 

 
 
Sincerely, 
Marc Chapelle, PLA 
Nevada Professional Landscape Architect #622 

L.A. STUDIO NEVADA, LLC  

http://www.lastudionevada.com/
Mark
MC Stamp 2023
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 INTRODUCTION 

This document is presented as a Conceptual Drainage Report in support of the proposed 
11.35-acre Ophir Hill residential subdivision in Washoe Valley. This report provides 
support for the Special Use Permit (SUP) for the developed area as required by Washoe 
County.  
 
On April 8, 2021, the Washoe County Parcel Map Review Committee approved a tentative 
parcel map for the property described by assessor’s parcel numbers (APN’s) 046-032-02, 
04, and 05.  The tentative parcel map (WTM21-0002) divided the property into four 
parcels.  The tentative parcel map approval was subject to conditions of approval.  
Condition h. states that, “As an alternative to condition g. above, the property owner may 
submit new grading plans showing how the property will be regraded to adequately 
accommodate future residential use…”  The developer wishes to apply for a grading 
permit in accordance with the alternative described in condition h.  According to the 
guidelines described in Article 438 of the Washoe County Development Code, the 
proposed grading will result in earthwork volume and disturbance area exceeding the 
threshold for a major grading permit.  In accordance with Article 438, an SUP application 
must be approved prior to applying for a grading permit. This Conceptual Drainage Report 
supports the SUP application. 
 

  
Figure 1: Vicinity Map 
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1.1. Existing Site Description 

The site is located at the base of the Carson Range near the terminus of Ophir Creek in 
Washoe Valley in unincorporated Washoe County, Nevada (SW ¼, Section 34, Township 
17 North, Range 19 E, Mount Diablo Meridian).  It is bound on the west by Old US 395, 
on the north by residentially zoned property, and on the southwest by a residential parcel.  
The east side and the eastern half of the southern property boundary abuts Bureau of 
Land Management (BLM) lands.   There are two existing structures located on site; one 
construction shop and one residence.  Nearly 100% of the site has been cleared for use 
as an aggregate processing and stockpiling operation.  The site is currently accessed from 
Old US 395 via Ophir Hill Road.  Old US 395 is a Nevada State Maintained Highway (Alt 
US 395).  Ophir Hill road is a dirt driveway that enters at the north boundary of the site. 
An un-permitted dirt driveway accesses the site directly from Old US 395 along the 
property’s southern border.  This driveway has been gated to prevent use by the gravel 
operation.  There are currently rock and soil stockpiles on the site and some processing 
equipment remains on the site.  For purposes of this report, it has been assumed that 
the segregated rock stockpiles will be removed prior to development but that the soil 
stockpiles will remain. The site generally slopes from west to east with an overall grade 
of approximately 4%.  
 
An existing 36-inch diameter corrugated metal pipe (CMP) culvert conveys runoff from 
the hills to the west of the project site under Old US 395 and discharges within the Old 
US 395 near the northwest corner of the site.  The flowline of drainage channel 
downstream of the culvert passes just north of the northwest property corner before 
continuing in a northeasterly direction across the property to the north of the project site.  
The southern side slope of the drainage channel extends onto the project site.  A small 
portion of the project site drains to the north and into this existing drainage channel.  A 
small portion of the Old US 395 right-of-way drains directly onto the project site along 
the southern half of the Old US 395 frontage.  Roughly 2/3 of 3280 Old US 395 drains 
directly onto the project site across the southwestern property line. Small.  A small portion 
of 3210 Ophir Hill Road drains onto the site across the project’s northern border.  The 
majority of the project site drains by sheet flow onto the BLM lands to the south and east 
of the project site.  Runoff eventually flows into Washoe Lake. 
 
There is a 0.82-acre area to the south of the property line for APN 046-032-02 that 
extends from the south property line to an existing ranch fence.  This area is part of the 
BLM land to the south of the project site and was previously cleared as a part of the 
aggregate operation.  This area will be re-graded and re-vegetated as a part of the Ophir 
Hill Subdivision project, but is not a part of the subdivision.  It is therefore not included 
in the hydrology calculations. 
 
 



   
 
 

Ophir Hill Subdivision SUP 

                                                                                     Conceptual Drainage Report 

JN: 9103.002  Page 3 
June 2022 
L:\LAProj\9103.002 - Ophir Hill Grading SUP\Civil\Hydrology\Report\9103002-Conceptual Drainage Report.docx 
  

 

 

1.2. Proposed Project Description 

The proposed 11.35-acre site will be developed into four residential parcels.  The parcels 
will range in size from 2.5 acres to 3.5 acres.  The project will be accessed directly from 
Old US 395 via a proposed shared access driveway.  A preliminary grading plan has been 
prepared which indicates the proposed driveway, parcel access, building pads, drainage 
swales, drainage culverts, detention pond, and existing and finish contours.  The intent 
of the grading plan is to demonstrate proposed drainage patterns and stormwater 
detention requirements. A small portion of the project site at its northwestern corner will 
continue to drain into the existing outfall channel for the Old US 395 culvert, but the 
amount of runoff reaching this channel will be reduced.  The project will continue to 
receive runoff from a small portion of Old US 395, a small portion of 3210 Ophir Hill Rd., 
and roughly 2/3 of 3280 Old US 395.  Portions of the developed site will be allowed to 
drain, un-detained, onto the BLM Property.  Runoff from paved areas and proposed 
houses will be collected in drainage swales and culverts and routed to a detention pond.  
The pond has been designed to reduce the developed peak runoff to existing levels prior 
to discharge onto the BLM land. 
 

1.3. FEMA FIRM Panels 

Based on a review of the Federal Emergency Management Agency (FEMA) Flood 
Insurance Rate Map (FIRM) panel 32031C3350G dated 3/16/2009, part of the southern 
portion of the site lies within Special Flood Hazard Area A.  Zone A is defined as an area 
subject to inundation by the 1% annual chance flood with no base flood elevations 
determined.  The remainder of the site lies within Zone X (unshaded).  Zone X is defined 
as areas determined to be outside the 0.2% annual chance floodplain. A FIRMette of the 
project site is included in Appendix A.  

 METHODOLOGY 

According to the drainage guidelines for Washoe County Development Code and Truckee 
Meadows Regional Drainage Manual (TMRDM), the Rational Formula Method was used 
to generate peak discharges for all drainage hydrologic basins [1]. The peak discharges 
for the project were calculated using the Rational Method.  The Rational Method 
determines peak runoff by expressing the ground cover, site gradient, and soil type as a 
ratio relative to a completely impervious site.  Rainfall intensity is derived from the NOAA 
Atlas 14 for 24-hour duration storms (See Appendix A). The Rational Method uses the 
following equations to compute peak runoff: 
 

CiAQ   
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Where, Q = Peak Runoff (cfs) 
  C = Runoff Coefficient (unitless) 
   i = Rainfall Intensity (in/hr) 
  A = Area of Drainage Basin (ac) 
 
Runoff coefficients for a variety of surface conditions are defined by the Truckee Meadows 
Structural Controls Design Manual.  
 
The following runoff coefficients were used for the Ophir Hill Subdivision SUP project: 
 

Table 1: Selected Rational C Values 

 
 
Rainfall intensity is a function of rainfall duration and is computed using NOAA’s Point 
Precipitation Frequency Estimates function available on the NOAA website.  NOAA’s 
system allows for pinpoint precipitation estimates by allowing the user to input the exact 
coordinates of the project site.  The highest rainfall intensity occurs when the rainfall 
duration is equal to the time of concentration for runoff.   
 
In hydrograph theory, time of concentration is defined as the time from the end of 
excessive rainfall to the end of direct runoff.  In practical calculations, time of 
concentration is the flow time from the most hydraulically remote point in a drainage 
basin to the point of discharge.  Concentration time is therefore a combination of two 
related factors:  initial overland flow time and concentrated flow time.  The initial time is 
based on the distance travelled over the ground surface prior to concentrating into 
organized channels (sheet flow).  The minimum time of concentration is defined by the 
Truckee Meadows Structural Controls Design Manual for urbanized areas as 5 minutes. 
 
The initial overland flow time is computed using the following equation: 
 

Landcover Classification 
Runoff Coefficient 

5-year (C5) 

Runoff Coefficient 

100-year (C100) 

Pavement 0.88 0.93 

Roof 0.85 0.87 

Gravel Road 0.25 0.50 

Lawn/Landscape 0.05 0.30 

Desert/Range 0.20 0.50 

Cleared Land 0.35 0.45 
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𝑡𝑖 = [
1.8(1.1 − 𝑅)𝐿0

1
2

𝑆
1
3

] 

  
Where, ti  = Initial overland flow time (min) 
  R = 5- year Runoff Coefficient (unitless) 
   L0 = Length of overland runoff (ft); 500 ft maximum 
  S = Overland slope (%) 
 
Time of concentrated flow is computed using the following equation: 
 

𝑡𝑛 =
𝐿𝑛

𝑣𝑛(60
𝑚𝑖𝑛
𝑖𝑛 )

 

 
Where,  tn = Concentrated flow time for segment n (min) 
  Ln = Length of concentrated flow segment n (unitless) 
   vn = Velocity of concentrated flow in segment n (ft) 
   
Time of concentration (tc) is therefore computed using the following equation: 
 

𝑡𝑐 = 𝑡𝑖 +∑𝑡𝑛

𝑛

𝑛=1

 

 
In urbanized basins, the time of concentration calculated using the above method shall 
not exceed the time of concentration computed by the following equation: 
 

𝑡𝑐 =
𝐿
180⁄ + 10 

 
Where,  L=watershed length (ft) 
 
When in an urbanized area, whichever equation calculates the shorter time of 
concentration (tc) value shall be the one used.  According to Truckee Meadows Structural 
Controls Design Manual, the minimum concentration time for urbanized basins is 5 
minutes. 
 
According to Truckee Meadows Structural Controls Design Manual, the peak rate of runoff 
may not be increased as a result of development.  Development of a project site will often 
result in an increase in impervious surfaces and an increase in the efficiency with which 
runoff is allowed to travel through the site.  These increases combine to cause an increase 
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in peak runoff. In this project, a detention basin is proposed to be used to control the 
rate of runoff leaving the project site. 
 
The Modified Rational Method was used to estimate the detention volume that would be 
required to reduce the peak rate of runoff from the developed site to the pre-development 
rate of runoff.  The Modified Rational Method plots the proposed pond inflow runoff 
hydrograph over a hydrograph, which represents the desired peak rate of discharge.  The 
difference between the areas of under the two hydrographs represents the required 
storage volume.  A sequence of proposed inflow hydrographs is plotted and computed 
against  the desired outflow.  The first comparison assumes that the rainfall duration is 
equal to the time of concentration.  In subsequent comparisons, the rainfall duration is 
increased, which causes peak runoff to decrease as the length of the hydrograph 
increases.  Rainfall durations are increased until the resultant peak storage volume stops 
increasing and begins to decrease.  The duration that results in the greatest peak storage 
is used to determine the storage volume of the detention pond. 

 HISTORIC DRAINAGE SYSTEM 

A large area to the west of Old US 395 contributes runoff to the existing 36-inch CMP 
culvert, which conveys runoff under Old US 395 toward the northwest corner of the 
project site.  This runoff does not actually reach the project site, but it is significant, so it 
has been calculated for this study.  Table 2 describes the runoff reaching the existing 
NDOT culvert 

 

Table 2: Old US 395 Culvert (Pre-development) 

Sub-
basin 

ID 

Description Area 
[ac] 

Tc 
[min] 

C5 C100 I5 

[in/hr] 
I100 

[in/hr] 
Q5 

[cfs] 
Q100 

[cfs] 

NDOT  
Culvert 

Offsite 48.60 30.11 0.20 0.50 0.94 2.31 9.18 56.19 
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Several offsite areas contribute runoff, which enter the Ophir Hill Subdivision site.  Table 
3 describes the runoff that enters the site from the offsite areas.  Please refer to Appendix 
C for existing sub-basin area descriptions. 
 

Table 3: Offsite Areas Draining onto Project Site (Pre-development) 

Sub-
basin 

ID 

Description Area 
[ac] 

Tc 
[min] 

C5 C100 I5 

[in/hr] 
I100 

[in/hr] 
Q5 

[cfs] 
Q100 

[cfs] 

A1  From 046-
032-01 
(North) 

3.04 22.79 0.14 0.37 1.11 2.69 0.45 3.02 

A2  From 046-
032-01 
(South) 

0.09 10.00 0.14 0.39 1.66 3.97 0.02 0.14 

A3  From 
NDOT 

0.23 10.00 0.44 0.65 1.66 3.97 0.17 0.59 

A4  From 046-
032-08 

0.05 10.00 0.20 0.50 1.66 3.97 0.02 0.10 

 

 
A portion of the existing project site drains onto the private property to the north of the 
project site and into the outfall swale from the NDOT culvert.  Table 4 represents the 
portion of the project site draining to the north.  Please refer to Appendix C for existing 
sub-basin area descriptions. 
 

Table 4: On-site Area Draining to North (Pre-development) 

Sub-
basin 

ID 

Description Area 
[ac] 

Tc 
[min] 

C5 C100 I5 

[in/hr] 
I100 

[in/hr] 
Q5 

[cfs] 
Q100 

[cfs] 

B4 To 046-
032-06 

0.53 10.00 0.35 0.45 1.66 3.97 0.31 0.95 
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The majority of the Ophir Hill Subdivision site drains onto BLM lands to the east and to 
the south of the project site.  Table 5 breaks the onsite areas into four general sub-basins 
that drain onto BLM lands.  The portion of the project site that drains across the southern 
boundary with BLM has been separated from the portion of the project site that drains 
onto BLM land across the eastern boundary.  The portion of the site that drains onto BLM 
land across the eastern boundary has been further broken down into three sub-basins 
that represent low points on the eastern project boundary. Please refer to Appendix C for 
existing sub-basin area descriptions. 
 

Table 5: Onsite Areas Draining onto BLM Lands (Pre-development) 

Sub-
basin 

ID 

Description Area 
[ac] 

Tc 
[min] 

C5 C100 I5 

[in/hr] 
I100 

[in/hr] 
Q5 

[cfs] 
Q100 

[cfs] 

B1  Southern 
Boundary 

0.09 10.00 0.35 0.45 1.66 3.97 0.05 0.16 

B2 Eastern 
Boundary 
(South) 

3.18 20.26 0.35 0.45 1.19 2.87 1.33 4.11 

B3 Eastern 
Boundary 
(Middle) 

6.87 18.60 0.36 0.45 1.24 3.00 3.04 9.35 

B5 Eastern 
Boundary 
(South) 

0.62 16.80 0.35 0.45 
 

1.31 3.14 0.28 0.88 
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Table 6 represents the combined runoff entering the project site from offsite sources, the 
total onsite runoff discharged onto neighboring private property, and the total runoff 
being discharged onto BLM lands from the project site only and from the offsite areas 
and onsite areas combined. 
 

Table 6: Drainage Summary (Pre-development) 

Basin 
Description 

Area 
[ac] 

Tc 
[min] 

C5 C100 I5 

[in/hr] 
I100 

[in/hr] 
Q5 

[cfs] 
Q100 

[cfs] 

Offsite Areas 
Draining 

onto Project 
Site 

3.41 22.79 0.15 0.39 1.11 2.69 0.58 3.58 

Onsite Areas 
Draining 

onto Private 
Lands 

0.53 10.00 0.35 0.45 1.66 3.97 0.31 0.95 

Onsite Areas 
Only 

Draining 
onto BLM 

Lands 

10.76 18.60 0.35 0.45 1.24 3.00 4.73 14.59 

Onsite and 
Offsite Areas 

Combined 
Draining 
onto BLM 

Lands 

14.17 24.69 0.31 0.44 
 

1.06 2.56 4.58 15.88 

 

All calculations can be found in Appendix B. 

 PROPOSED DRAINAGE SYSTEM 

Development of the Ophir Hill Subdivision will consist of four residential parcels that will 
be accessed from Old US 395 by a shared private driveway.  The lots will be graded in a 
manner that will ensure that runoff from impervious surfaces will be carried in drainage 
swales and culverts to detention pond located on the southwest parcel.  Portions of the 
project site will be allowed to drain directly onto BLM property without passing through 
the detention pond.  The detention pond will be sized so that the total peak runoff 
reaching the BLM land from the developed site is no greater than the total peak runoff 
reaching the BLM land from the pre-development site. 
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The existing project site has been completely cleared for the aggregate processing and 
stockpiling operations that previously occurred on the site.  Portions of the developed site 
that will not be developed with houses, driveways, or landscaping will be revegetated 
with native seed mixtures. 
 
Table 7 represents the offsite basins that drain onto the project site.  Please refer to 
Appendix C for proposed sub-basin area descriptions. 
 

Table 7: Offsite Areas Draining onto Project Site (Proposed) 

Sub-
basin 

ID 

Description Area 
[ac] 

Tc 
[min] 

C5 C100 I5 

[in/hr] 
I100 

[in/hr] 
Q5 

[cfs] 
Q100 

[cfs] 

C1  From 046-
032-01 

3.14 18.92 0.16 0.39 1.23 2.97 0.63 3.65 

C2  From 
NDOT 

0.23 10.00 0.50 0.69 1.66 3.97 0.19 0.63 

C3  From 046-
032-08 

0.04 10.00 0.20 0.50 1.66 3.97 0.01 0.08 

 

As in the pre-development condition, a small portion of the developed Ophir Hill 
Subdivision site will drain into the Old US 395 culvert outflow swale on the property to 
the north of the site.  Table 8 represents the portion of the developed project site that 
drains onto the private property to the north.  Please refer to Appendix C for proposed 
sub-basin area descriptions. 
 
 

Table 8: On-site Area Draining to North (Proposed) 

Sub-
basin 

ID 

Description Area 
[ac] 

Tc 
[min] 

C5 C100 I5 

[in/hr] 
I100 

[in/hr] 
Q5 

[cfs] 
Q100 

[cfs] 

D9 To 046-
032-06 

0.12 10.00 0.20 0.50 1.66 3.97 0.04 0.24 

 
By studying Table 8, it can be seen that the overall area of the developed Ophir Hill 
Subdivision site that drains onto the private land to the north is reduced below pre-
development levels.  Additionally, but revegetating the site, the runoff coefficients can be 
reduced.  The result is that the peak runoff being discharged onto the private property 
to the north of the Ophir Hill Subdivision site is reduced. 
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Table 9 represents on-site areas that drain into the proposed culverts and swales which 
contribute to the proposed detention pond.  Please refer to Appendix C for proposed sub-
basin area descriptions. 
 

Table 9: On-site Areas Draining to Detention Pond (Proposed) 

Sub-
basin 

ID 

Description Area 
[ac] 

Tc 
[min] 

C5 C100 I5 

[in/hr] 
I100 

[in/hr] 
Q5 

[cfs] 
Q100 

[cfs] 

D5 South Swale 
on Parcel D 

0.74 6.70 0.44 0.62 1.97 4.73 0.64 2.17 

D6 South Culvert 
Parcel C 

1.50 12.94 0.25 0.52 1.46 3.50 0.54 2.75 

D7 North Culvert 
Parcel C 

1.77 12.75 0.22 0.50 1.47 3.52 0.57 3.13 

D8 North Culvert 
Parcel A 

1.55 11.43 0.25 0.52 
 

1.55 3.72 0.59 3.01 

D10 North Swale 
on Parcel D 

(Downstream) 

1.30 11.63 0.35 0.59 1.54 3.68 0.71 2.82 

D11 West Swale 
Parcel B 

1.84 13.41 0.25 0.52 1.44 3.44 0.66 3.31 
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Table 10 represents the onsite areas draining directly onto BLM lands without passing 
through the detention pond.  Please refer to Appendix C for proposed sub-basin area 
descriptions. 
 

Table 10: Un-detained Onsite Areas Draining onto BLM Lands (Proposed) 

Sub-
basin 

ID 

Description Area 
[ac] 

Tc 
[min] 

C5 C100 I5 

[in/hr] 
I100 

[in/hr] 
Q5 

[cfs] 
Q100 

[cfs] 

D1  Southern 
Boundary 

0.06 10.00 0.20 0.50 1.66 3.97 0.02 0.12 

D2 Eastern 
Boundary 
(South) 

1.74 24.33 0.20 0.50 1.07 2.58 0.37 2.25 

D3 Eastern 
Boundary 
(Middle) 

0.27 10.00 0.50 0.50 1.66 3.97 0.09 0.54 

D4 Eastern 
Boundary 
(South) 

0.44 18.63 0.20 0.50 
 

1.24 2.99 0.11 0.66 

 

By comparing Table 10 to Table 5, it can be seen that the rate of runoff reaching the BLM 
property via the southern project boundary has been reduced.  This is due to a reduction 
of area draining to the south and revegetation of the proposed basin.  
 
  



   
 
 

Ophir Hill Subdivision SUP 

                                                                                     Conceptual Drainage Report 

JN: 9103.002  Page 13 
June 2022 
L:\LAProj\9103.002 - Ophir Hill Grading SUP\Civil\Hydrology\Report\9103002-Conceptual Drainage Report.docx 
  

 

Table 11 represents the combined runoff entering the project site from offsite sources, 
the total onsite runoff discharged onto neighboring private property, and the total runoff 
being discharged onto BLM lands from the project site only and from the offsite areas 
and onsite areas combined. 
 

Table 11: Drainage Summary (Proposed) 

Basin 
Description 

Area 
[ac] 

Tc 
[min] 

C5 C100 I5 

[in/hr] 
I100 

[in/hr] 
Q5 

[cfs] 
Q100 

[cfs] 

Offsite Areas 
Draining 

onto Project 
Site 

3.41 1.8.92 0.19 0.41 1.23 2.97 0.78 4.18 

Onsite Areas 
Draining 

onto Private 
Lands 

0.12 10.00 0.20 0.50 1.66 3.97 0.04 0.24 

Un-detained 
Onsite Areas 

Only 
Draining 
onto BLM 

Lands 

2.51 24.33 0.20 0.50 1.07 2.58 0.54 3.24 

Un-detained 
Onsite and 

Offsite Areas 
Combined 
Draining 
onto BLM 

Lands 

5.69 22.79 0.18 0.44 
 

1.11 2.69 1.14 6.73 

Onsite and 
Offsite Areas 
Draining to 
Detention 

Pond 

8.97 14.16 0.28 0.54 1.40 3.36 3.50 16.29 

 
The runoff draining from the Ophir Hill Subdivision site onto the private property to the 
north of the project site has been decreased, but the overall runoff reaching the BLM 
lands has been increased as a result of development.  The increase in runoff reaching the 
BLM land is due to an increase in the efficiency of the pathways for runoff to reach the 
discharge points.  Washoe County requires that the peak runoff leaving a developed site 
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may not exceed the pre-development rate of runoff.  In order to reduce peak runoff, a 
detention pond is utilized to allow runoff to be temporarily stored while being released at 
a prescribed rate. 
 
To determine the required volume of runoff, one must first establish the required 
discharge rate.  In the case of the Ophir Hill Subdivision, a portion of the developed 
project site will be allowed to flow onto BML land as un-detained sheet flow or moderately 
confined shallow overland flow.  The remainder of the site will pass through the detention 
pond.  These two general areas have different times of concentration, so the peak flows 
are not directly additive.  In order to determine a peak rate of runoff, the hydrographs of 
the two areas must be added. 
 
The rates of runoff discharging onto BLM lands in the pre-development condition are: 
 
Q5=4.58 cfs 
Q100=15.88 cfs. 
 
By combining hydrographs, the proposed rates of runoff discharging to BLM lands are: 
 
Q5=4.15 cfs 
Q100=20.21 cfs. 
 
As can be seen, the 5-year rate of runoff is decreased slightly from the pre-development 
condition to proposed condition, but the 100-year rate of runoff has been increased.  It 
is therefore unnecessary to detain runoff from the 5-year storm, but runoff from the 100-
year storm must be detained.  Therefore the detention pond must be sized to ensure that 
the proposed peak 100-year runoff does not exceed pre-development levels.  Since a 
portion of the proposed Ophir Hill Subdivision site is allowed to drain directly onto BLM 
lands, then the runoff routed to the detention pond must be detained to an outlet rate 
that does not cause an overall increase in runoff. 
 
The total runoff leaving the project site in the 100-year storm must be reduced by 4.33 
cfs, which means that the rate of runoff entering the detention pond must be reduced by 
4.33 cfs to ensure that the proposed rate of runoff reaching BLM lands does not exceed 
pre-development levels.  
 
By using the Modified Rational Method, it was determined that a detention pond with a 
volume of at least 4,806 cubic feet is required to reduce the peak 100-year runoff to the 
pre-development rate. 
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 WATER QUALITY 

As required by the TMRDM, Low Impact Development (LID) methods of treating runoff 
will be required to address water quality. Flow-based controls will be designed to treat 
runoff from the 2-year storm event (WQF). All areas that are not either paved, covered 
with a structure, or landscaped will be revegetated using a native seed mixture.  
Hardscape improvements will drain to proposed vegetated swales which will convey 
runoff to the detention pond.  The swales will remove collected sediments and will be 
supplemented by the stilling effect of the detention pond to meet the Truckee Meadows 
Structural Controls Design and Low Impact Development Manual [4]. Swale and riprap 
calculations will be included in the final design. 

 CONCLUSIONS 

The Ophir Hill Subdivision project will be constructed on a previously disturbed site.  
Improvements to the site will include private driveways, four single-family residences, 
drainage swales, culverts, a detention pond and revegetation of exposed earth.  
Development of the project will result in no increase in peak runoff over pre-development 
conditions in the 5-year storm and a small increase in runoff in the 100-year storm.  The 
increase in runoff in the 100-year storm can be easily mitigated by the use of a small 
detention pond.  Runoff from the project site to neighboring private property will be 
reduced with development, and runoff reaching public lands will be reduced to pre-
development levels or less.  No adverse effects are expected to downstream lands. 
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APPENDIX A.2 - RAINFALL INTENSITY - ONSITE AREAS
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LUMOS ASSOC.

9222 PROTOTYPE DRIVE

RENO, NV   89521

OPHIR HILL SUBDIVISION SUP

CONCEPTUAL DRAINAGE REPORT

PEAK FLOW CALCULATIONS

CALC:  ECT

9103002-Offsite.xlsx

6/23/2022

OPHIR HILL SUBDIVISION HYDROLOGY - NDOT 36" CULVERT INFLOW

Subbasin ID E_1

Drainage Direction Overall

Area, A [sf] 2116822.5

Area, A [ac] 48.60

Composite C5 0.20

Composite C100 0.50

Flow Runoff Coefficient, C5 "R" 0.05

Flow Length, L [ft] 
1

500

Land Slope, s [%] 20.00

Initial Overland Time: Ti [min] 15.57

Flow Length, L [ft] 3120

Channel Slope, s [%] 5.13

Travel Time Coefficient 
3 1.50

Average Velocity, V5 [ft/s] 3.40

Travel Time: Tt [min] 15.31

Tc Time of Concentration, Tc [min] 30.88
Duration

[min]

I2

[in/hr]

I5 

[in/hr]

I100 

[in/hr]

Required? - Y/N Y 5 1.75 2.32 5.47

Total Length: Ltotal [ft] 3620 10 1.33 1.76 4.16

Time of Concentration,

Check, Tc,check [min]
30.1

15 1.1 1.46 3.44

Tc,final Final ToC, Tc,final [min] 30.11 30 0.74 0.98 2.32

2-yr Intensity I2 [in/hr] 0.72 60 0.458 0.607 1.43

5-yr Intensity I5 [in/hr] 0.94

100-yr Intensity I100 [in/hr] 2.31

2-yr Flow, Q2 [cfs] 6.96

5-yr Flow, Q5 [cfs] 9.18

Design 100-yr Flow, Q100 [cfs] 56.19

1
  Maximum of 500 feet

2
  From NOAA Atlas 14

3
  From Figure 701 TMRDM

NOAA Intensity [in/hr]

Lat: 39.2977°, Long: -119.8413° 

Elevation: 5621.51 ft (USGS)
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LUMOS ASSOCIATES

9222 PROTOTYPE DRIVE

RENO, NV 89521

OPHIR HILL SUBDIVISION SUP

CONCEPTUAL DRAINAGE REPORT

COMPOSITE RUNOFF COEFFICIENTS

CALC: ECT

9103002-Existing.xlsx

6/23/2022

Landcover Classification C5 C100

Pavement 0.88 0.93

Roof 0.85 0.87

Gravel 0.25 0.50

Lawn/Landscape 0.05 0.30

Desert 0.20 0.50

Cleared Land 0.35 0.45

Subbasin ID A1 A2 A3 A4 B1 B2 B3 B4 B5

Onsite 

Total

Offsite 

Total

Total to 

BLM

Onsite 

Only to 

BLM

Drainage Direction
From 046-

032-01 North

From 046-

032-01 South
From NDOT

From 046-

032-08 

To South 

BLM

To East BLM 

(South)

To East BLM 

(Middle)

To 046-032-

06

To East BLM 

(North)
 

Onto Project 

Site
To BLM To BLM

Area, A [ac] 3.04 0.09 0.23 0.05 0.09 3.18 6.87 0.53 0.62 11.29 3.41 14.17 10.76

Pavement 0.13 0.00 0.08 0.21 0.21

Roof 0.06 0.00 0.07 0.07 0.06 0.13 0.07

Gravel 0.47 0.04 0.51 0.51

Lawn/Landscape 2.38 0.05 2.43 2.43

Desert 0.15 0.05 0.20 0.20

Cleared Land 0.09 3.18 6.80 0.53 0.62 11.22 10.69 10.69

Area Check a a a a a a a a a a a a a

Composite C5 0.13 0.14 0.44 0.20 0.35 0.35 0.36 0.35 0.35 0.35 0.15 0.31 0.35

Composite C100 0.37 0.39 0.65 0.50 0.45 0.45 0.45 0.45 0.45 0.45 0.39 0.44 0.45

C
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te
 A
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[a
c]

OPHIR HILL SUBDIVISION RUNOFF COEFFICIENTS - PRE-DEVELOPMENT

Page 1 of 1



LUMOS ASSOCIATES

9222 PROTOTYPE DRIVE

RENO, NV 89521

OPHIR HILL SUBDIVISION SUP

CONCEPTUAL DRAINAGE REPORT

PEAK FLOW CALCULATIONS

CALC: ECT

9103002-Existing.xlsx

6/23/2022

OPHIR HILL SUBDIVISION HYDROLOGY - PRE-DEVELOPMENT

Subbasin ID
A1 A2 A3 A4 B1 B2 B3 B4 B5

Onsite 

Total

Offsite 

Total

Total to 

BLM

Onsite 

Only to 

BLM

Drainage Direction
From 046-

032-01 

North

From 046-

032-01 

South

From 

NDOT

From 046-

032-08 

To South 

BLM

To East 

BLM 

(South)

To East 

BLM 

(Middle)

To 046-

032-06

To East 

BLM 

(North)

 
Onto 

Project Site
To BLM To BLM

Area, A [sf] 132422.4 3920.4 10018.8 2178 3920.4 138520.8 299257.2 23086.8 27007.2 491792.4 148539.6 617245.2 468705.6

Area, A [ac] 3.04 0.09 0.23 0.05 0.09 3.18 6.87 0.53 0.62 11.29 3.41 14.17 10.76

Composite C5 0.13 0.14 0.44 0.20 0.35 0.35 0.36 0.35 0.35 0.35 0.15 0.31 0.35

Composite C100 0.37 0.39 0.65 0.50 0.45 0.45 0.45 0.45 0.45 0.45 0.39 0.44 0.45

Flow Runoff Coefficient, C5 "R" 0.05 0.05 0.88 0.20 0.35 0.35 0.35 0.35 0.35 0.35 0.05 0.05 0.35

Flow Length, L [ft] 
1

415 38 45 18 73 500 500 133 389 500 415 415 500

Elevation Change 20 3 2 6 2.3 20 36.4 12 15.5 36.4 20 20 36.4

Land Slope, s [%] 4.82 7.89 4.44 33.33 3.15 4.00 7.28 9.02 3.98 7.28 4.82 4.82 7.28

Initial Overland Time: Ti [min] 22.79 5.85 1.62 2.14 7.87 19.02 15.58 7.48 16.80 15.58 22.79 22.79 15.58

Flow Length, L [ft] 0 94 53 0 0 112 399 244 0 399 0 616 399

Elevation Change 3 5.9 2.2 6 14.5 6 22 6

Channel Slope, s [%] - 3.19 11.13 - - 1.96 1.50 5.94 - 1.50 - 3.57 1.50

Average Velocity, V5 [ft/s] 
3 2.90 2.80 1.50 2.20 2.50 0.00 2.20 0.00 2.20 2.20

Travel Time: Tt [min] 0.00 0.54 0.32 0.00 0.00 1.24 3.02 1.63 0.00 3.02 0.00 1.90 3.02

Tc Time of Concentration, Tc [min] 22.79 6.39 1.93 2.14 7.87 20.26 18.60 9.11 16.80 18.60 22.79 24.69 18.60

Required? - Y/N N N N N N N N N N N N N N

Total Length: Ltotal [ft] - - - - - - - - - - - - -

Time of Concentration,

Check, Tc,check [min]
- - - - - - - - - - - - -

Tc,final Final ToC, Tc,final [min] 22.79 10.00 10.00 10.00 10.00 20.26 18.60 10.00 16.80 18.60 22.79 24.69 18.60

2-yr Intensity I2 [in/hr] 0.84 1.17 1.17 1.17 1.17 0.90 0.94 1.17 0.98 0.94 0.84 0.80 0.94

5-yr Intensity I5 [in/hr] 1.11 1.66 1.66 1.66 1.66 1.19 1.24 1.66 1.31 1.24 1.11 1.06 1.24

100-yr Intensity I100 [in/hr] 2.69 3.97 3.97 3.97 3.97 2.87 3.00 3.97 3.14 3.00 2.69 2.56 3.00

2-yr Flow, Q2 [cfs] ** 0.34 0.01 0.12 0.01 0.04 1.00 2.28 0.22 0.21 3.73 0.44 3.44 3.56

5-yr Flow, Q5 [cfs] ** 0.45 0.02 0.17 0.02 0.05 1.33 3.04 0.31 0.28 4.96 0.58 4.58 4.73

100-yr Flow, Q100 [cfs] ** 3.02 0.14 0.59 0.10 0.16 4.11 9.35 0.95 0.88 15.31 3.58 15.88 14.59

1
  Maximum of 500 feet

2
  From NOAA Atlas 14

3
  From Figure 701 TMRDM
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LUMOS ASSOCIATES

9222 PROTOTYPE DRIVE

RENO, NV 89521

OPHIR HILL SUBDIVISION SUP

CONCEPTUAL DRAINAGE REPORT

PEAK FLOW CALCULATIONS

CALC: ECT

9103002-Existing.xlsx

6/23/2022

OPHIR HILL SUBDIVISION HYDROLOGY - PRE-DEVELOPMENT

Subbasin ID
A1 A2 A3 A4 B1 B2 B3 B4 B5

Onsite 

Total

Offsite 

Total

Total to 

BLM

Onsite 

Only to 

BLM

Drainage Direction
From 046-

032-01 

North

From 046-

032-01 

South

From 

NDOT

From 046-

032-08 

To South 

BLM

To East 

BLM 

(South)

To East 

BLM 

(Middle)

To 046-

032-06

To East 

BLM 

(North)

 
Onto 

Project Site
To BLM To BLM

**Coefficients from IDF regression curves must be

manually updated in these columns.

Duration

[min]

I2

[in/hr]

I5 

[in/hr]

I100 

[in/hr]

5 1.64 2.17 5.22

10 1.25 1.66 3.97

15 1.03 1.37 3.28

30 0.694 0.922 2.21

60 0.429 0.57 1.37

NOAA Intensity [in/hr]

Lat: 39.2927°, Long: -119.8282° 

Elevation: 5092.55 ft (USGS)
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LUMOS ASSOCIATES

9222 PROTOTYPE DRIVE

RENO, NV 89521

OPHIR HILL SUBDIVISION SUP

CONCEPTUAL DRAINAGE REPORT

COMPOSITE RUNOFF COEFFICIENTS

CALC: ECT

9103002-Proposed.xlsx

6/23/2022

Landcover Classification C5 C100

Pavement 0.88 0.93

Roof 0.85 0.87

Gravel 0.25 0.50

Lawn/Landscape 0.05 0.30

Desert 0.20 0.50

Cleared Land 0.35 0.45

Subbasin ID C1 C2 C3 D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 D11

Onsite 

Total

Total to 

BLM Un-

Detained

Onsite 

Only to 

BLM Un-

Detained

Offsite 

Total

Total to 

Det. 

Pond

Onsite 

Only to 

BLM Un-

Detained

Drainage Direction
From 046-

032-01
From NDOT

From 046-

032-08

To South 

BLM

To East BLM 

(South)

To East BLM 

(Middle)

To East BLM 

(North)

To South 

Swale on 

Parcel D

South Culvert 

Parcel C

North Culvert 

Parcel C

North Culvert 

Parcel A

To 046-032-

06

North Swale on 

Parcel D 

(Downstream)

West Swale 

Parcel B
Onsite Total

Total to BLM 

Un-detained

Onsite only 

to BLM Un-

Detained

Onto Project 

Site

To Detention 

Pond

Onsite Only 

Undetained 

to BLM

Area, A [ac] 3.14 0.23 0.04 0.06 1.74 0.27 0.44 0.74 1.50 1.77 1.55 0.12 1.30 1.84 11.32 5.69 2.45 3.41 8.97 2.51

Pavement 0.23 0.10 0.26 0.08 0.08 0.27 0.07 0.75 0.23 0.33 0.86

Roof 0.09 0.04 0.04 0.08 0.04 0.04 0.08 0.32 0.09 0.09 0.32

Gravel 0.46 0.46 0.46

Lawn/Landscape 2.36 0.19 0.06 0.13 0.07 0.08 0.08 0.61 2.36 2.36 0.61

Desert 0.13 0.04 0.06 1.74 0.27 0.44 0.25 1.32 1.56 1.36 0.12 0.91 1.61 9.64 2.55 2.45 0.17 7.18 2.51

Cleared Land

Area Check a a a a a a a a a a a a a a a a a a a a

Composite C5 0.16 0.50 0.20 0.20 0.20 0.20 0.20 0.44 0.25 0.22 0.25 0.20 0.35 0.25 0.26 0.18 0.20 0.19 0.28 0.20

Composite C100 0.39 0.69 0.50 0.50 0.50 0.50 0.50 0.62 0.52 0.50 0.52 0.50 0.59 0.52 0.53 0.44 0.50 0.41 0.54 0.50
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OPHIR HILL SUBDIVISION RUNOFF COEFFICIENTS - PROPOSED
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LUMOS ASSOCIATES

9222 PROTOTYPE DRIVE

RENO, NV 89521

OPHIR HILL SUBDIVISION SUP

CONCEPTUAL DRAINAGE REPORT

PEAK FLOW CALCULATIONS

CALC: ECT

9103002-Proposed.xlsx

6/23/2022

Subbasin ID

C1 C2 C3 D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 D11
Onsite 

Total

Total to 

BLM Un-

Detained

Offsite 

Total

Total to 

Det. 

Pond

Onsite Only 

to BLM Un-

Detained

Drainage Direction
From 046-

032-01

From 

NDOT

From 046-

032-08

To South 

BLM

To East 

BLM 

(South)

To East 

BLM 

(Middle)

To East 

BLM 

(North)

To South 

Swale on 

Parcel D

South 

Culvert 

Parcel C

North 

Culvert 

Parcel C

North 

Culvert 

Parcel A

To 046-

032-06

North Swale on 

Parcel D 

(Downstream)

West 

Swale 

Parcel B

Onsite 

Total

Total to BLM 

Un-detained

Onto Project 

Site

To Detention 

Pond

Onsite Only 

Undetained to BLM

Area, A [sf] 136778.4 10018.8 1742.4 2613.6 75794.4 11761.2 19166.4 32234.4 65340 77101.2 67518 5227.2 56628 80150.4 493099.2 247856.4 148539.6 390733.2 109335.6

Area, A [ac] 3.14 0.23 0.04 0.06 1.74 0.27 0.44 0.74 1.50 1.77 1.55 0.12 1.30 1.84 11.32 5.69 3.41 8.97 2.51

Composite C5 0.16 0.50 0.20 0.20 0.20 0.20 0.20 0.44 0.25 0.22 0.25 0.20 0.35 0.25 0.26 0.18 0.19 0.28 0.20

Composite C100 0.39 0.69 0.50 0.50 0.50 0.50 0.50 0.62 0.52 0.50 0.52 0.50 0.59 0.52 0.53 0.44 0.41 0.54 0.50

Flow Runoff Coefficient, C5 "R" 0.05 0.88 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.05 0.05 0.20 0.20

Flow Length, L [ft] 
1

357 54 16 116 500 32 330 237 205 167 58 116 142 500 415 357 237 500

Elevation Change 24 2.5 6 7 17.5 1.2 13 31 26 24 8.5 4.5 3 17.5 20 24 31 17.5

Land Slope, s [%] 6.72 4.63 37.50 6.03 3.50 3.75 3.94 - 13.08 12.68 14.37 14.66 3.88 2.11 3.50 4.82 6.72 13.08 3.50

Initial Overland Time: Ti [min] 18.92 1.75 1.94 9.58 23.86 5.90 18.63 0.00 10.58 9.95 8.61 5.04 11.10 15.04 23.86 22.79 18.92 10.58 23.86

Flow Length, L [ft] 50 50 892 315 306 274 0 177 472 50 0 0 600 50

Elevation Change 4.5 1.5 41.5 6.37 4.5 3 3 6 1.5 12 1.5

Channel Slope, s [%] - 9.00 - - 3.00 - - 4.65 2.02 1.47 1.09 - 1.69 1.27 3.00 - - 2.00 3.00

Average Velocity, V5 [ft/s] 
3 2.20 1.75 2.22 2.23 1.82 1.62 0.00 2.18 1.37 1.75 0.00 0.00 2.80 1.75

Travel Time: Tt [min] 0.00 0.38 0.00 0.00 0.48 0.00 0.00 6.70 2.35 2.80 2.82 0.00 1.35 5.74 0.48 0.00 0.00 3.57 0.48

Tc Time of Concentration, Tc [min] 18.92 2.12 1.94 9.58 24.33 5.90 18.63 6.70 12.94 12.75 11.43 5.04 12.46 20.79 24.33 22.79 18.92 14.16 24.33

Required? - Y/N N N N N N N N Y Y Y Y N Y Y Y N N Y N

Total Length: Ltotal [ft] - - - - - - - 892 552 511 441 - 293 614 550 - - 837 -

Time of Concentration,

Check, Tc,check [min]
- - - - - - - 15.0 13.1 12.8 12.5 - 11.6 13.4 13.1 - - 14.7 -

Tc,final Final ToC, Tc,final [min] 18.92 10.00 10.00 10.00 24.33 10.00 18.63 6.70 12.94 12.75 11.43 10.00 11.63 13.41 13.06 22.79 18.92 14.16 24.33

2-yr Intensity I2 [in/hr] 0.93 1.17 1.17 1.17 0.80 1.17 0.94 1.49 1.10 1.11 1.17 1.17 1.16 1.08 1.10 0.84 0.93 1.06 0.80

5-yr Intensity I5 [in/hr] 1.23 1.66 1.66 1.66 1.07 1.66 1.24 1.97 1.46 1.47 1.55 1.66 1.54 1.44 1.46 1.11 1.23 1.40 1.07

100-yr Intensity I100 [in/hr] 2.97 3.97 3.97 3.97 2.58 3.97 2.99 4.73 3.50 3.52 3.72 3.97 3.68 3.44 3.48 2.69 2.97 3.36 2.58

2-yr Flow, Q2 [cfs] ** 0.48 0.13 0.01 0.01 0.28 0.06 0.08 0.48 0.41 0.43 0.44 0.03 0.53 0.49 3.17 0.86 0.59 2.63 0.40

5-yr Flow, Q5 [cfs] ** 0.63 0.19 0.01 0.02 0.37 0.09 0.11 0.64 0.54 0.57 0.59 0.04 0.71 0.66 4.21 1.14 0.78 3.50 0.54

100-yr Flow, Q100 [cfs] ** 3.65 0.63 0.08 0.12 2.25 0.54 0.66 2.17 2.75 3.13 3.01 0.24 2.82 3.31 20.82 6.73 4.18 16.29 3.24

1
  Maximum of 500 feet

2
  From NOAA Atlas 14

3
  From Figure 701 TMRDM

OPHIR HILL SUBDIVISION HYDROLOGY - PROPOSED
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LUMOS ASSOCIATES

9222 PROTOTYPE DRIVE

RENO, NV 89521

OPHIR HILL SUBDIVISION SUP

CONCEPTUAL DRAINAGE REPORT

PEAK FLOW CALCULATIONS

CALC: ECT

9103002-Proposed.xlsx

6/23/2022

Subbasin ID

C1 C2 C3 D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 D11
Onsite 

Total

Total to 

BLM Un-

Detained

Offsite 

Total

Total to 

Det. 

Pond

Onsite Only 

to BLM Un-

Detained

Drainage Direction
From 046-

032-01

From 

NDOT

From 046-

032-08

To South 

BLM

To East 

BLM 

(South)

To East 

BLM 

(Middle)

To East 

BLM 

(North)

To South 

Swale on 

Parcel D

South 

Culvert 

Parcel C

North 

Culvert 

Parcel C

North 

Culvert 

Parcel A

To 046-

032-06

North Swale on 

Parcel D 

(Downstream)

West 

Swale 

Parcel B

Onsite 

Total

Total to BLM 

Un-detained

Onto Project 

Site

To Detention 

Pond

Onsite Only 

Undetained to BLM

OPHIR HILL SUBDIVISION HYDROLOGY - PROPOSED

**Coefficients from IDF regression curves must be

manually updated in these columns.

Duration

[min]

I2

[in/hr]

I5 

[in/hr]

I100 

[in/hr]

5 1.64 2.17 5.22

10 1.25 1.66 3.97

15 1.03 1.37 3.28

30 0.694 0.922 2.21

60 0.429 0.57 1.37

NOAA Intensity [in/hr]

Lat: 39.2927°, Long: -119.8282° 

Elevation: 5092.55 ft (USGS)
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South Swale SE Lot

Shape Triangular
Solve For Depth of Flow
Flow Rate 0.64 cfs
Max. Flow 28.54 cfs
% Full 24 %
Velocity 2.22 fps
Left Side Z 5
Right Side Z 5
Channel Depth 1 ft
Depth of Flow 0.24 ft
Slope 0.0465 ft/ft
Manning's n:

Channel Composite 0.035

Left Side
Right Side
Area 0.29 sf
Top Width 2.4 ft
Wetted Perimeter 2.45 ft
Hydraulic Radius 0.12 ft
Froude Number 1.13
Flow State SuperCritical
Critical Slope 0.0363 ft/ft
Critical Depth 0.25 ft
Critical Velocity 2.02 fps

AREA D-5

4/10



To S Culvert on SW Lot

Shape Triangular
Solve For Depth of Flow
Flow Rate 0.54 cfs
Max. Flow 27.48 cfs
% Full 22 %
Velocity 2.23 fps
Left Side Z 5
Right Side Z 5
Channel Depth 1 ft
Depth of Flow 0.22 ft
Slope 0.022 ft/ft
Manning's n:

Channel Composite 0.025

Left Side
Right Side
Area 0.24 sf
Top Width 2.2 ft
Wetted Perimeter 2.24 ft
Hydraulic Radius 0.11 ft
Froude Number 1.19
Flow State SuperCritical
Critical Slope 0.019 ft/ft
Critical Depth 0.24 ft
Critical Velocity 1.95 fps

AREA D-6

5/10



To N Culvert SW Lot

Shape Triangular
Solve For Depth of Flow
Flow Rate 0.57 cfs
Max. Flow 22.47 cfs
% Full 25 %
Velocity 1.82 fps
Left Side Z 5
Right Side Z 5
Channel Depth 1 ft
Depth of Flow 0.25 ft
Slope 0.0147 ft/ft
Manning's n:

Channel Composite 0.025

Left Side
Right Side
Area 0.31 sf
Top Width 2.5 ft
Wetted Perimeter 2.55 ft
Hydraulic Radius 0.12 ft
Froude Number 0.91
Flow State SubCritical
Critical Slope 0.0188 ft/ft
Critical Depth 0.24 ft
Critical Velocity 1.97 fps

AREA D-7

6/10



To Culvert NW Lot

Shape Triangular
Solve For Depth of Flow
Flow Rate 0.59 cfs
Max. Flow 19.34 cfs
% Full 27 %
Velocity 1.62 fps
Left Side Z 5
Right Side Z 5
Channel Depth 1 ft
Depth of Flow 0.27 ft
Slope 0.0109 ft/ft
Manning's n:

Channel Composite 0.025

Left Side
Right Side
Area 0.36 sf
Top Width 2.7 ft
Wetted Perimeter 2.75 ft
Hydraulic Radius 0.13 ft
Froude Number 0.78
Flow State SubCritical
Critical Slope 0.0187 ft/ft
Critical Depth 0.24 ft
Critical Velocity 1.99 fps

AREA D-8

7/10



N Swale SE Lot

Shape Triangular
Solve For Depth of Flow
Flow Rate 2.41 cfs
Max. Flow 17.21 cfs
% Full 47 %
Velocity 2.18 fps
Left Side Z 5
Right Side Z 5
Channel Depth 1 ft
Depth of Flow 0.47 ft
Slope 0.0169 ft/ft
Manning's n:

Channel Composite 0.035

Left Side
Right Side
Area 1.1 sf
Top Width 4.7 ft
Wetted Perimeter 4.79 ft
Hydraulic Radius 0.23 ft
Froude Number 0.79
Flow State SubCritical
Critical Slope 0.0305 ft/ft
Critical Depth 0.43 ft
Critical Velocity 2.63 fps

AREA D-10

8/10



E Swale NE Lot

Shape Triangular
Solve For Depth of Flow
Flow Rate 0.66 cfs
Max. Flow 14.92 cfs
% Full 31 %
Velocity 1.37 fps
Left Side Z 5
Right Side Z 5
Channel Depth 1 ft
Depth of Flow 0.31 ft
Slope 0.0127 ft/ft
Manning's n:

Channel Composite 0.035

Left Side
Right Side
Area 0.48 sf
Top Width 3.1 ft
Wetted Perimeter 3.16 ft
Hydraulic Radius 0.15 ft
Froude Number 0.61
Flow State SubCritical
Critical Slope 0.0362 ft/ft
Critical Depth 0.26 ft
Critical Velocity 2.03 fps

AREA D-11

9/10



Overall to Pond Inlet

Shape Triangular
Solve For Depth of Flow
Flow Rate 3.5 cfs
Max. Flow 21.84 cfs
% Full 50 %
Velocity 2.8 fps
Left Side Z 5
Right Side Z 5
Channel Depth 1 ft
Depth of Flow 0.5 ft
Slope 0.02 ft/ft
Manning's n:

Channel Composite 0.03

Left Side
Right Side
Area 1.25 sf
Top Width 5 ft
Wetted Perimeter 5.1 ft
Hydraulic Radius 0.25 ft
Froude Number 0.99
Flow State SubCritical
Critical Slope 0.0213 ft/ft
Critical Depth 0.5 ft
Critical Velocity 2.83 fps

10/10







Culvert Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Jun 16 2022

South Culvert on Southwest Lot (100-year)

Invert Elev Dn (ft) =  83.25
Pipe Length (ft) =  50.00
Slope (%) =  0.50
Invert Elev Up (ft) =  83.50
Rise (in) =  12.0
Shape =  Circular
Span (in) =  12.0
No. Barrels =  1
n-Value =  0.012
Culvert Type =  Circular Concrete
Culvert Entrance =  Groove end projecting (C)
Coeff. K,M,c,Y,k =  0.0045, 2, 0.0317, 0.69, 0.2

Embankment
Top Elevation (ft) =  86.50
Top Width (ft) =  20.00
Crest Width (ft) =  50.00

Calculations
Qmin (cfs) =  2.70
Qmax (cfs) =  2.80
Tailwater Elev (ft) =  (dc+D)/2

Highlighted
Qtotal (cfs) =  2.75
Qpipe (cfs) =  2.75
Qovertop (cfs) =  0.00
Veloc Dn (ft/s) =  3.85
Veloc Up (ft/s) =  4.61
HGL Dn (ft) =  84.11
HGL Up (ft) =  84.21
Hw Elev (ft) =  84.59
Hw/D (ft) =  1.09
Flow Regime =  Inlet Control



Culvert Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Jun 16 2022

South Culvert on Southwest Lot (100-year)

Invert Elev Dn (ft) =  83.25
Pipe Length (ft) =  50.00
Slope (%) =  0.50
Invert Elev Up (ft) =  83.50
Rise (in) =  18.0
Shape =  Circular
Span (in) =  18.0
No. Barrels =  1
n-Value =  0.012
Culvert Type =  Circular Concrete
Culvert Entrance =  Groove end projecting (C)
Coeff. K,M,c,Y,k =  0.0045, 2, 0.0317, 0.69, 0.2

Embankment
Top Elevation (ft) =  86.50
Top Width (ft) =  20.00
Crest Width (ft) =  50.00

Calculations
Qmin (cfs) =  2.70
Qmax (cfs) =  2.80
Tailwater Elev (ft) =  (dc+D)/2

Highlighted
Qtotal (cfs) =  2.75
Qpipe (cfs) =  2.75
Qovertop (cfs) =  0.00
Veloc Dn (ft/s) =  2.05
Veloc Up (ft/s) =  3.91
HGL Dn (ft) =  84.31
HGL Up (ft) =  84.13
Hw Elev (ft) =  84.37
Hw/D (ft) =  0.58
Flow Regime =  Inlet Control



Culvert Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Jun 16 2022

North Culvert on Southwest Lot (100-year)

Invert Elev Dn (ft) =  85.00
Pipe Length (ft) =  52.00
Slope (%) =  1.96
Invert Elev Up (ft) =  86.02
Rise (in) =  12.0
Shape =  Circular
Span (in) =  12.0
No. Barrels =  1
n-Value =  0.012
Culvert Type =  Circular Concrete
Culvert Entrance =  Groove end projecting (C)
Coeff. K,M,c,Y,k =  0.0045, 2, 0.0317, 0.69, 0.2

Embankment
Top Elevation (ft) =  88.22
Top Width (ft) =  20.00
Crest Width (ft) =  50.00

Calculations
Qmin (cfs) =  3.10
Qmax (cfs) =  3.16
Tailwater Elev (ft) =  (dc+D)/2

Highlighted
Qtotal (cfs) =  3.13
Qpipe (cfs) =  3.13
Qovertop (cfs) =  0.00
Veloc Dn (ft/s) =  4.28
Veloc Up (ft/s) =  4.90
HGL Dn (ft) =  85.88
HGL Up (ft) =  86.78
Hw Elev (ft) =  87.21
Hw/D (ft) =  1.19
Flow Regime =  Inlet Control



Culvert Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Friday, Jun 17 2022

North Culvert on Southest Lot (100-year)

Invert Elev Dn (ft) =  85.00
Pipe Length (ft) =  52.00
Slope (%) =  1.96
Invert Elev Up (ft) =  86.02
Rise (in) =  18.0
Shape =  Circular
Span (in) =  18.0
No. Barrels =  1
n-Value =  0.012
Culvert Type =  Circular Concrete
Culvert Entrance =  Square edge w/headwall (C)
Coeff. K,M,c,Y,k =  0.0098, 2, 0.0398, 0.67, 0.5

Embankment
Top Elevation (ft) =  88.22
Top Width (ft) =  20.00
Crest Width (ft) =  50.00

Calculations
Qmin (cfs) =  3.10
Qmax (cfs) =  3.15
Tailwater Elev (ft) =  (dc+D)/2

Highlighted
Qtotal (cfs) =  3.13
Qpipe (cfs) =  3.13
Qovertop (cfs) =  0.00
Veloc Dn (ft/s) =  2.28
Veloc Up (ft/s) =  4.08
HGL Dn (ft) =  86.09
HGL Up (ft) =  86.69
Hw Elev (ft) =  86.97
Hw/D (ft) =  0.63
Flow Regime =  Inlet Control



Culvert Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Friday, Jun 17 2022

Culvert on Northwest Lot (100-year)

Invert Elev Dn (ft) =  85.00
Pipe Length (ft) =  102.00
Slope (%) =  1.80
Invert Elev Up (ft) =  86.84
Rise (in) =  12.0
Shape =  Circular
Span (in) =  12.0
No. Barrels =  1
n-Value =  0.012
Culvert Type =  Circular Concrete
Culvert Entrance =  Groove end projecting (C)
Coeff. K,M,c,Y,k =  0.0045, 2, 0.0317, 0.69, 0.2

Embankment
Top Elevation (ft) =  89.00
Top Width (ft) =  20.00
Crest Width (ft) =  50.00

Calculations
Qmin (cfs) =  3.00
Qmax (cfs) =  3.05
Tailwater Elev (ft) =  (dc+D)/2

Highlighted
Qtotal (cfs) =  3.01
Qpipe (cfs) =  3.01
Qovertop (cfs) =  0.00
Veloc Dn (ft/s) =  4.14
Veloc Up (ft/s) =  4.81
HGL Dn (ft) =  85.87
HGL Up (ft) =  87.58
Hw Elev (ft) =  88.00
Hw/D (ft) =  1.16
Flow Regime =  Inlet Control



Culvert Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Friday, Jun 17 2022

Culvert on Northwest Lot (100-year)

Invert Elev Dn (ft) =  85.00
Pipe Length (ft) =  102.00
Slope (%) =  1.80
Invert Elev Up (ft) =  86.84
Rise (in) =  18.0
Shape =  Circular
Span (in) =  18.0
No. Barrels =  1
n-Value =  0.012
Culvert Type =  Circular Concrete
Culvert Entrance =  Groove end projecting (C)
Coeff. K,M,c,Y,k =  0.0045, 2, 0.0317, 0.69, 0.2

Embankment
Top Elevation (ft) =  89.00
Top Width (ft) =  20.00
Crest Width (ft) =  50.00

Calculations
Qmin (cfs) =  3.00
Qmax (cfs) =  3.05
Tailwater Elev (ft) =  (dc+D)/2

Highlighted
Qtotal (cfs) =  3.01
Qpipe (cfs) =  3.01
Qovertop (cfs) =  0.00
Veloc Dn (ft/s) =  2.21
Veloc Up (ft/s) =  4.03
HGL Dn (ft) =  86.08
HGL Up (ft) =  87.50
Hw Elev (ft) =  87.75
Hw/D (ft) =  0.61
Flow Regime =  Inlet Control



Culvert Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Friday, Jun 17 2022

Detention Pond Outlet (100-year)

Invert Elev Dn (ft) =  76.75
Pipe Length (ft) =  50.00
Slope (%) =  0.50
Invert Elev Up (ft) =  77.00
Rise (in) =  18.0
Shape =  Circular
Span (in) =  18.0
No. Barrels =  1
n-Value =  0.012
Culvert Type =  Circular Concrete
Culvert Entrance =  Groove end projecting (C)
Coeff. K,M,c,Y,k =  0.0045, 2, 0.0317, 0.69, 0.2

Embankment
Top Elevation (ft) =  80.00
Top Width (ft) =  20.00
Crest Width (ft) =  50.00

Calculations
Qmin (cfs) =  11.95
Qmax (cfs) =  12.00
Tailwater Elev (ft) =  (dc+D)/2

Highlighted
Qtotal (cfs) =  11.96
Qpipe (cfs) =  11.96
Qovertop (cfs) =  0.00
Veloc Dn (ft/s) =  6.95
Veloc Up (ft/s) =  6.77
HGL Dn (ft) =  78.16
HGL Up (ft) =  78.71
Hw Elev (ft) =  79.48
Hw/D (ft) =  1.66
Flow Regime =  Inlet Control
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APPENDIX C 
 DRAINAGE EXHIBITS 
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3280 Old US 395

Washoe County
Washoe County GIS
Source: Esri, Maxar, Earthstar Geographics, and the GIS User
Community

June 6, 2022
0 140 28070 ft

0 40 8020 m

1:1,128

 
This information for illustrative puroposes only. Not be used for boundary resolution

or location and not intended to be used for measurement, calculation, or delineation. 
Washoe County Technology Services - Regional Services Division, 1001 E. 9th St, Building C-200, Reno, NV 89512  www.washoecounty.us/gis (775) 328-2345

AREA 1 = 3.04 ac,
Drains Onto Ophir Hill

Property and Through Site
C5=0.13, C100=0.37

Q5=0.45 cfs, Q100=3.02 cfs

AREA 2 = 0.09 ac,
Drains Onto Ophir Hill Property

and Immediately Offsite
C5=0.14, C100=0.39

Q5=0.02 cfs, Q100=0.14 cfs

EXISTING DRAINGE AREAS



3280 Old US 395

Washoe County
Washoe County GIS
Source: Esri, Maxar, Earthstar Geographics, and the GIS User
Community

June 6, 2022
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1:1,128

 
This information for illustrative puroposes only. Not be used for boundary resolution

or location and not intended to be used for measurement, calculation, or delineation. 
Washoe County Technology Services - Regional Services Division, 1001 E. 9th St, Building C-200, Reno, NV 89512  www.washoecounty.us/gis (775) 328-2345

A = 3.14 ac.
C5=0.16, C100=0.39

Q5=0.63 cfs, Q100=3.65 cfs

PROPOSED DRAINGE AREA



A1

A2

A3

A4

B1

B2

B3

B4 B5
O

LD
 U

S 
39

5

O
PH

IR
 H

IL
L

R
D

.
FEMA ZONE X

FEMA ZONE A

3280 OLD US 395
046-032-01

3220 OLD US 395
046-032-06

3210 OPHIR HILL ROAD
046-032-08

04
6-

03
2-

04

046-032-05
046-032-06

WASHOE

Job No:

FIGURE

Scale:

Date:BURDICK EXCAVATING CO., INC.

PRELIMINARY HYDROLOGY
PRE-DEVELOPMENT CONDITION AND DRAINAGE AREAS

NEVADA

9103.002

H-1

1"=100'

JUNE, 2022

9222 PROTOTYPE DRIVE
RENO, NEVADA 89521

PH. (775) 827-6111 | INFO@LUMOSINC.COM COUNTY

0

SCALE: 1" = 100'

100' 200'

PRE-DEVELOPMENT DRAINAGE AREAS

BASIN
AREA
(AC) C5 C100

Tc
(MIN)

i5
(IN/HR)

i100
(IN/HR)

Q5
(CFS)

Q100
(CFS)

A1 3.04 0.13 0.37 22.79 1.11 2.69 0.45 3.02

A2 0.09 0.14 0.39 10.00 1.66 3.97 0.02 0.14

A3 0.23 0.44 0.65 10.00 1.66 3.97 0.17 0.59

A4 0.05 0.20 0.50 10.00 1.66 3.97 0.02 0.10

B1 0.09 0.35 0.45 10.00 1.66 3.97 0.05 0.16

B2 3.18 0.35 0.45 20.26 1.19 2.87 1.33 4.11

B3 6.87 0.36 0.45 18.60 1.24 3.00 3.04 9.35

B4 0.53 0.35 0.45 10.00 0.66 3.97 0.31 0.95

B5 0.62 0.35 0.45 16.80 1.31 3.14 0.28 0.88
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SCALE: 1" = 100'

100' 200'

PROPOSED DRAINAGE AREAS

BASIN
AREA
(AC) C5 C100

Tc
(MIN)

i5
(IN/HR)

i100
(IN/HR)

Q5
(CFS)

Q100
(CFS)

C1 3.14 0.16 0.39 18.92 1.23 2.97 0.63 3.65

C2 0.23 0.50 0.69 10.00 1.66 3.97 0.19 0.63

C3 0.04 0.20 0.50 10.00 1.66 3.97 0.01 0.08

D1 0.06 0.20 0.05 10.00 1.66 3.97 0.02 0.12

D2 1.74 0.20 0.50 24.33 1.07 2.58 0.37 2.25

D3 0.27 0.20 0.50 10.00 1.66 3.97 0.09 0.54

D4 0.44 0.20 0.50 18.63 1.24 2.99 0.11 0.66

D5 0.74 0.44 0.62 6.70 1.97 4.73 0.64 2.17

D6 1.50 0.25 0.52 12.94 1.46 3.50 0.54 2.75

D7 1.77 0.22 0.50 12.75 1.47 3.52 0.57 3.13

D8 1.55 0.25 0.52 11.43 1.55 3.72 0.59 3.01

D9 0.12 0.20 0.50 10.00 1.66 3.97 0.04 0.24

D10 1.30 0.35 0.59 11.63 1.54 3.68 0.71 2.82

D11 1.84 0.25 0.52 13.41 1.44 3.44 0.66 3.31
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OPHIR HILL GRADING SUP 
NEW WASHOE CITY, NEVADA 

 

1.0  INTRODUCTION 

 

Submitted herewith are the results of Lumos and Associates, Inc. (Lumos) geotechnical 

investigation for the proposed residential Development to be located on parcels 046-032-02, -04 

and, -05 in New Washoe City, Nevada. The properties are currently being utilized for the 

manufacture and excavation of landscape boulders and sand materials used in construction and 

landscaping. The properties are bounded by Old US 395 to the West and both privately and 

publicly owned parcels to the North, South, and East. A vicinity map is included as Plate 1 and a 

site map is included as Plate 2. 

 

We understand improvements on the 11.29-acre site will consist of four (4) residential structures 

with conventional spread footings and concrete slabs-on-grade, with asphalt pavement and 

associated concrete hardscapes. The anticipated loads for the project have been assumed to be 

less than four (4) to five (5) kips/linear foot for continuous footings and sixty (60) to sixty-five 

(65) kips for isolated interior footings. We have assumed that the final grades will be within ten 

(10) feet of existing grades. 

 

The purpose of our investigation was to characterize the site geology and soil conditions, describe 

the native soils, and determine their engineering properties as they relate to the proposed 

construction.  The investigation was also intended to identify possible adverse geologic, soil, and 

or water table conditions.  However, this study did not include an environmental assessment, a 

fault study, a liquefaction study or an evaluation for soil and/or groundwater contamination at 

the site.   

 

This report concludes with recommendations for site grading, foundations, footing area preparation, 

utility installation, asphalt concrete pavement, and Portland cement concrete.  
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In addition, information such as logs of all test pits, allowable soil bearing capacities, estimated 

total and differential settlements, moisture and drainage protection and International Building 

Code (IBC) seismic site class designation are provided in this report.  

 

The recommendations contained herein have been prepared based on our understanding and 

assumptions of the proposed construction, as outlined above.  Re-evaluation of the 

recommendations presented in this report should be conducted after the final site grading and 

construction plans are completed, if there are any variations from the assumptions described herein.  

 

It is possible that subsurface discontinuities may exist between and beyond exploration points.  

Such discontinuities are beyond the evaluation of the Engineer at this time.  No guarantee of the 

consistency of site geology and sub-surface conditions is implied or intended. 
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2.0  GEOLOGIC SETTING 

New Washoe city is located at the western portion of the Great Basin geomorphic province. The 

Great Basin is characterized by large normal fault-bounded valleys (grabens) that are separated by 

large mountain ranges (horst).  The Sierra Nevada province to the west is characterized by large 

granite masses that have been uplifted and tilted a few degrees toward the west.  Overlying the 

granites are older oceanic meta-sedimentary rocks. The geologic evolution of the region involves 

uplift, volcanism, extension, and sedimentation.  All these factors have contributed to the current 

“Basin and Range” physiography. 

Specifically the project site is located in a region historically known for landslides. The South East 

face of Slide Mountain, located approximately three miles from the site, periodically shears away 

from the greater mountain sending millions of cubic yards of granite rock and decomposed granite 

down Ophir Creek. Through geologic surveys, multiple landslides from Slide Mountain have been 

identified and dated at occurring all the way back to the Pleistocene era (2.6 million to 11,700 years 

ago). The most recent large scale landslide event took place in 1983, where an estimated 1.4 million 

cubic yards of material sweep into the Washoe Valley. In 2019 C. Carlson, R. Koehlera, and C. 

Henry mapped the geologic conditions surrounding Washoe City. Their investigation determined 

soils conditions beneath the site to be younger alluvial fan deposits and historical debris flow 

deposits.  

 
Image 1: Slide Mountain 



  GEOTECHNICAL INVESTIGATION REPORT 

 

 4 

3.0 SEISMIC CONSIDERATIONS 

 

New Washoe City, similar to many areas in Nevada, is located near active faults that are capable 

of producing significant earthquakes.  We reviewed the Quaternary Fault Map of Nevada’s 

interactive map (https://www.arcgis.com/apps/webappviewer/index.html) which shows the 

nearest active fault of Holocene age (<15,000 years), the Mount Rose Fault Zone, to be two-

thousand (2000) feet to the West of the site.  No Holocene faults extend into the site and no 

evidence of faulting was noted during our site investigation.  Refer to Plate 4.  The maximum 

credible earthquake (MCE) for the vicinity of the project is estimated at 7.5 in moment magnitude 

and many large earthquakes have occurred near the site as presented on Plate 5.  This correlates 

to a Modified Mercalli Intensity of IX-X.  Refer to Plate 6. 

 

Liquefaction is the phenomenon where loose saturated granular soils lose their shear strength 

when subjected to strong vibration or cyclical loading and become unstable.  Large earthquakes, 

as described above, may provide that type of cyclical loading.  Loose saturated sands are the 

most susceptible to this phenomena.  These conditions were not encountered during our field 

investigation.  The soils encountered on-site were primarily slightly moist to moist, loose to 

medium dense sands with a varying matrix of silts, gravel, cobbles, and boulders. Therefore, the 

liquefaction of subsurface soils at the site is not considered likely to occur.  The majority of any 

structural damage to buildings at this site is most likely to be the result of strong seismic shaking 

rather than subsurface soil liquefaction. 

 

2018 IBC Design:  The mapped maximum considered earthquake spectral response acceleration 

at short periods (SS) is 2.15g corresponding to a 0.2 second spectral response acceleration at five 

percent (5%) of critical damping and for a Site Class B (IBC Figure 1613.2.1(1)).  The mapped 

maximum considered earthquake spectral response acceleration at a 1-second period (S1) is 

0.764g corresponding to a 1.0 second spectral response acceleration at five percent (5%) of 

critical damping and for a Site Class B (IBC Figure 1613.2.1(2)).  At this time, the soil conditions 

are not known in sufficient detail to a depth of 100 feet, thus, a Site Class D-default may be 

assumed per the IBC. These spectral response accelerations are adjusted for site class effects 
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because Site Class D-default is assumed instead of Site Class B.  The site coefficient for spectral 

response accelerations adjustment at short periods (Fa) is 1.2 (IBC Table 1613.2.3(1) and Section 

1613.2.2). The maximum considered earthquake spectral response acceleration parameter for 

short period (SMS) is 2.58g.  This corresponds to design spectral response acceleration parameters 

of 1.72g for short period (SDS).  Refer to Appendix C. 

 

It is emphasized that the above values are the minimum requirements intended to maintain public 

safety during strong ground shaking.  These minimum requirements are meant to safeguard against 

loss of life and major structural failures, but are not intended to prevent damage or insure the 

functionality of the structure during and/or after a large seismic event. 

  

The seismic risks at this site are similar to other sites within western Nevada.  The risks associated 

with this site can be mitigated utilizing widely accepted design and construction standards. 
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4.0  SITE CONDITIONS AND FIELD EXPLORATION 

At the time of our investigation, the site had been partially developed with utilities and non-

permanent structures.  The site slopes downwards towards Washoe Lake at approximately a 4.8% 

slope.  Vegetation consists of sparsely located trees around the perimeter of the property.   

 

The current field investigation included a site reconnaissance and subsurface exploration. During 

the site reconnaissance, surface conditions were noted, and the location of the exploratory test pits 

were determined by utilizing existing features on the site.  Therefore, the approximate location of 

the test pits should be considered accurate only to the degree implied by the methods used. 

Seven (7) test pits were excavated within the proposed improvement areas to a maximum depth 

of fifteen (15) feet below-ground-surface (bgs).  The locations of the exploratory test pits within 

the site are shown on Plate 2.  The subsurface soils were continuously logged and visually classified 

in the field by our Geotechnician in accordance with the Unified Soil Classification System (USCS). 

Along with classification of the subsurface soils, the current depth of debris flow material was 

identified and logged. Debris flow material depths were identified through the visual observation of 

the trench wall lithology during excavation and the presence of organic or otherwise non-native 

materials present in the trench spoils. Table 1 shows the identified depth of debris flow material 

determined in each test pit.  

 
Image 2: Clear Delineation Between Debris Flow Material 
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TABLE 1 
EXISTING DEPTH OF DEBRIS FLOW MATERIAL 

Exploration 
Depth of Debris         

Flow Material 

TP-1 8 Feet 

TP-2 7 Feet 

TP-3 No Certain Depth Identified 

TP-4 8 Feet 

TP-5 4 Feet 

TP-6 6 Feet 

TP-7 8 Feet 

 

The subsurface soils encountered consisted generally of poorly graded to well graded sands (SP or 

SW) with varying amounts of silt, silty sands (SM), and poorly-graded sands (SP) to the total depths 

explored for this project.  The debris flow material was clearly identified in all test pits except for 

test pit 3. The debris flow material contained varying amounts of cobbles and boulders with the 

maximum particle size encountered being approximately four (4) feet in diameter. Uncontrolled fill, 

containing debris, was encountered in test pit 3 to approximately four (4) feet below existing ground 

surface.  Uncontrolled fill and disturbed soils are not suitable to provide direct structural support 

due to their settlement potential.  Groundwater was not encountered at the time of our investigation 

and is not expected to impact the development of this site.  However, seasonal groundwater 

fluctuations should be anticipated at the site. 
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5.0  FIELD AND LABORATORY TEST DATA 

 

Field data was developed from samples taken and tests conducted during the field exploration and 

laboratory testing phases of this project. The test pits were excavated using a Caterpillar 330 DL 

excavator and samples of each material encountered were collected using bulk sampling 

techniques.  All the samples were subsequently transported to our Carson City geotechnical 

laboratory for testing and analysis.   

 

Laboratory tests performed on representative samples included sieve analysis (included fines), 

Atterberg limits, modified proctor, resistance value, direct shear, soluble sulfates, pH value, 

resistivity, and solubility.  Much of this data is displayed on the “logs” of the exploratory test pits to 

facilitate correlation.  Field descriptions presented on the logs have been modified, where 

appropriate, to reflect laboratory test results.  The logs of the exploratory test pits are included in 

Appendix A of this report as Plates A-1 to A-7.  A key to the logs is included as Plate A-8. 

 

Individual laboratory test results are presented in Appendix B as Plates B-1 through B-6. Laboratory 

testing was performed per ASTM standards, except when test procedures are briefly described and 

no ASTM standard is specifically referenced in the report.  Atterberg limits were determined using 

the dry method of preparation. 

 

Analytical Testing: Silver State Laboratory, Inc. of Reno, Nevada, conducted this laboratory 

testing.  Testing results are included (Silver State’s letterhead) as Plate B-6. 

 

The soil samples obtained during this investigation will be held in our laboratory for 30 days from 

the date of this report.  The samples may be retained longer at an additional cost to the client or 

obtained from this office upon request. 
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6.0  DISCUSSION AND RECOMMENDATIONS 

 

6.1  General 

From a geotechnical viewpoint, the site is considered suitable for the proposed development when 

recommended herein.   

 

The following recommendations are based upon the construction and our understanding and 

assumptions of the proposed improvements, as outlined in the introduction of this report, and 

based on our findings during the field exploration phase of this project.  If changes in the 

construction project are proposed, they should be presented to Lumos & Associates, Inc., so that 

the recommendations provided herein can be reviewed and modified as necessary.  As a 

minimum, final construction drawings should be submitted to Lumos for review prior to actual 

construction and verification that our Geotechnical design recommendations have been 

implemented 

 

6.2 General Site Grading 

6.2.1 Clearing and Grubbing 

Prior to placement of fill and/or the proposed improvements, the areas to receive fill and/or 

improvements shall be cleared and grubbed. Clearing and grubbing should be anticipated to be 

as much as eight (8) inches.  

 

Root- or organic-laden soils encountered during excavations, should be stockpiled in a designated 

area on site for later use in landscaping, or removed off site as directed by the owner.  Excavated 

soils free from any organics, debris or otherwise unsuitable material and with particles no larger 

than four (4) inches in maximum dimension may be stockpiled and moisture conditioned for later 

use as compacted fill provided it meets the criteria for structural fill soils.   
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Exposed excavation surfaces to support any of the proposed improvements should be observed 

and approved by a Lumos representative.  Upon re-compaction and prior to placing any base, the 

re-compacted surface should be proof-rolled to identify any possible yielding surfaces.  Proof-

rolling should be conducted with a heavy rubber-tire loader with a fully loaded bucket, or a fully 

loaded water truck, and observed and approved by a Lumos representative. 

 

6.2.2 Unsuitable Subgrade Mitigation 

Unstable conditions due to yielding and/or pumping soils may be encountered on site. 

Additionally, the exposed soils may yield or pump under heavy equipment loads or where 

vibratory equipment draws up water. If yielding or pumping conditions are encountered, the soils 

should be scarified in place, allowed to dry as necessary and re-compacted, where applicable.  

Alternatively, unsuitable or saturated soil should be removed, the exposed surface leveled and 

compacted/tamped as much as practical without causing further pumping, and covered (including 

the sides) with geotextile stabilizing fabric (Mirafi HP370 or other equivalent).  The fabric should 

then be covered with at least 12 inches of 4 to 8 inch angular rock fill with enough fines to fill 

the inter-rock pore spaces.  Placement should be by end dumping.  No traffic or other action 

should be allowed over the fabric, which may cause it to deflect/deform prior to cobble placement. 

Test sections should be used to determine the minimum thickness and/or number of layers 

required for stabilization. 

Stabilization should be evaluated by proof-rolling standards commensurate with the equipment 

used, and approved by a Lumos representative.  The placement of the stabilizing rock-fill may 

require additional over-excavation to maintain appropriate grading elevations.  A filter fabric 

(Mirafi 180N or equal) should also be placed over the cobble rock fill to prevent piping of fines 

from covering soils into the stabilizing rock matrix. 

 

The uncontrolled fill (Poorly Graded Sand with Silt Chunks (SM)), as encountered in the upper 

four (4) feet of test pit 3, shall be completely removed, when encountered, from below the 

structures and improvements and to a distance of two (2) feet beyond improvements/foundations 

horizontally. Once excavated the material may be screened to completely remove debris.  This 

“screened” material may be utilized as structural fill/trench backfill provided it meets the criteria 
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stated in the following section (6.2.3).  The exposed surface shall be scarified to a depth of twelve 

(12) inches, moisture conditioned to within two percent (2%) of optimum and compacted to at 

least ninety-five percent (95%) relative compaction as determined by the ASTM D 1557 Standard.   

 

The landslide material (Poorly Graded Sands with Silt (SP-SM), Well Graded Sands with Silt (SW-

SM) and, Silty Sand (SM)) as encountered in the upper four (4) to eight (8) feet of test pits 1, 2, 

4, 5, 6, and 7, which are anticipated throughout the entire site, require mitigation due to the 

relatively low in-place density tests and large quantity of boulders encountered during our field 

investigation. Our recommended mitigation is to remove the upper three (3) feet of these soils 

from below future foundations and slabs and two (2) feet below future roadways. The removal 

shall extend a minimum of two (2) feet beyond the proposed improvements/foundations. These 

soils may be reutilized as structural fill provided the particles larger than four (4) inches are 

removed and they meet the criteria stated in the following section (6.2.3). The exposed surface 

shall be scarified to a depth of twelve (12) inches, moisture conditioned to within two percent 

(2%) of optimum and compacted to at least ninety-five percent (95%) relative compaction as 

determined by the ASTM D 1557 Standard. 

 

 

6.2.3 Structural Fill and Trench Backfill 

Properly compacted structural fill and trench backfill soils to be used on site should consist of 

non-expansive materials [LL less than thirty-five (35) and/or a PI less than twelve (12) and/or 

Expansion Index less than twenty (20)], should be free of contaminants, organics [less than two 

(2) percent], rubble, or natural rock larger than four (4) inches in largest dimension and have a 

minimum R-Value of thirty (45).  All structural fill and trench backfill soils shall also be non-

corrosive and have a water soluble sulfate content of less than one-tenth (0.1) percent.  Structural 

fill and trench backfill soils shall also meet the following gradation requirements: 
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TABLE 2 
STRUCTURAL FILL/TRENCH BACKFILL GRADATION 

Sieve Size % Passing 

4” 100 

¾” 70 - 100 

#40 15 - 65 

#200 5 - 25 

 

 

Structural fill and trench backfill soils that do not meet the above requirements may be approved 

at the discretion of the Geotechnical Engineer. The site soils (SP-SM, SW-SM, and SM) 

encountered during the exploration are suitable for reuse as structural fill/trench backfill provided 

the particles larger than four (4) inches are removed and the recommendations that follow in this 

section are adhered to. 

 

Prior to placement of structural fill, the site subgrade shall be scarified to a depth of twelve (12) 

inches, oversized material removed (+4”), moisture conditioned to within two percent (2%) of 

optimum, and recompacted to a minimum of ninety-five percent (95%) as determined by the 

ASTM D1557 Standard. 

 

Structural fill and trench backfill should be placed only on compacted sub-grade or on compacted 

fill in loose lifts not exceeding twelve (12) inches, moisture conditioned to within two percent 

(2%) of optimum and compacted to at least ninety-five percent (95%) relative compaction as 

determined by the ASTM D1557 Standard.  
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Fill material should not be placed, spread or compacted while the ground is frozen or during 

unfavorable weather conditions.  When site grading is interrupted by heavy rain or snow, grading 

or filling operations should not resume until a Lumos representative approves the moisture 

content and density conditions of the subgrade or previously placed fill.  When fill is placed on 

existing slopes steeper than 5:1, the existing slope shall be horizontally benched. 

 

Landscape areas should be cleared of all objectionable material.  In cut areas, no other work is 

necessary except grading to proper elevation.  In landscape areas, fill should be placed in loose 

lifts not exceeding eight inches and compacted to at least ninety percent (90%) relative 

compaction to prevent erosion. 

 

Water should not be allowed to pond on pavements or adjacent to structures, and measures 

should be taken to reduce surface water infiltration into the subgrade soils.  A representative of 

Lumos should be present during site grading operations to ensure any unforeseen or concealed 

conditions within the site are identified and properly mitigated, and to test and observe earthwork 

construction. This testing and observation is an integral part of our service as acceptance of 

earthwork construction is dependent upon compaction and stability of the subgrade soils.  The 

soils engineer may reject any material that does not meet engineering characteristics, 

compaction, and stability requirements.  Further, recommendations of this report are based upon 

the assumption that earthwork construction will conform to recommendations set forth in this 

section of the report. 

6.3 Debris Flow Protection and Remediation 

Due to the site’s location directly in-line with the outflow of Ophir Creek results in the site requiring 

protection from possible debris flows generated from Slide Mountain. A number of debris flows 

have been identified to have crossed through the site. An engineered system should be developed 

in order to protect from the loss of life and property during a debris flow event. There are many 

accepted landslide protection systems including: gravity retaining walls, crib-block walls and, 

reinforced concrete walls. Due to the potential risk associated with the site’s location we 

recommend a landslide hazard investigation and assessment in order to appropriately design a 

protective system. 
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7.0 FOUNDATION DESIGN CRITERIA 

Conventional spread footings founded on properly prepared structural fill, as discussed earlier in 

the report, may be used to support the proposed buildings within the project site.   

 

Spread footings:  Footings should have a minimum embedment of twenty-four (24) inches below 

lowest adjacent grade for frost protection.  Footings founded on properly prepared structural fill as 

discussed earlier in this report may be designed for a net allowable bearing pressure of 1,500 

pounds-per-square-foot (psf). This relatively low bearing value allows for partial removal and 

recompaction of the debris flow material from beneath the foundations and roadway improvements, 

as previously discussed.  

 

Footing Settlements:  The maximum anticipated settlements, caused by static loading, for 

continuous or isolated footings bearing on properly prepared structural fill/suitable subgrade and 

designed for a 1,500 (psf) bearing pressure is estimated at one (1) inch or less.  Differential 

settlements are generally expected to be half of the total settlements.  Settlements in granular soils 

are primarily expected to occur shortly after dead and sustained live loads are applied.   

 

Lateral Loading:  Resistance to lateral loads can be provided by friction acting at the base of 

foundations and by lateral earth resistance.  A coefficient of friction of 0.45 may be assumed at the 

base of footings supported by properly compacted structural fill.  An allowable passive earth 

resistance of 250 psf per foot of depth starting six (6) inches below lowest adjacent grade may be 

used for the sides of footings poured against properly compacted structural fill.  Passive resistance 

should not exceed 1,500 psf.  The at-rest lateral pressure can be calculated utilizing an equivalent 

fluid pressure of 65 pcf.   
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Dynamic Factors: Vertical and lateral bearing values indicated above are for total dead-load 

and frequently applied live loads. If normal code requirements are applied for design, the above 

vertical bearing values may be increased by thirty-three percent (33%) for short duration loading 

due to wind or seismic forces. The additional Dynamic Lateral earth pressure can be calculated 

utilizing the following equation.  

 

Dynamic Lateral Force (Non-Yielding Walls) =  

ɣKhH2 = 90H² 

Dynamic Lateral Force (Yielding Walls) =  

3/8ɣKhH2 = 34H² 

 Horizontal Acceleration = Kh =  

SDs/2.5 = 0.69 

 Unit Weight of Soil = ɣ = 130 pcf 

Height of Wall = H  

 This force should be assumed to act at a height of 0.6H above the bottom of the wall. 
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8.0 CONCRETE SLAB DESIGN  

Interior concrete slabs should be underlain with at least six (6) inches of Type 2, Class B, Aggregate 

Base, compacted to a minimum of ninety-five percent (95%) and supported on at least thirty-six 

(36) inches of properly prepared structural fill.  A vapor barrier should be provided for all interior 

concrete slabs where floor moisture is undesirable.  The vapor barrier should be a synthetic plastic 

sheeting at least ten (10) mils thick and meet the requirements of the ASTM E1745 for Class A 

vapor retarder materials. The vapor barrier shall be installed per the manufacturer’s 

recommendations. We recommend utility trenching be completed prior to vapor barrier and base 

placement.  

 

Slab thickness design should be based on a Modulus of Subgrade Reaction equal to two hundred 

(200) pounds-per-cubic-inch (pci) for construction on properly compacted aggregate 

base/structural fill.  Reinforcement of concrete slabs should be as specified by the Project Structural 

Engineer. 

 

Exterior concrete slabs on grade for vehicular traffic and driveways should be underlain with at least 

six (6) inches of Type 2, Class B aggregate base and twenty-four (24) inches of properly compacted 

structural fill.  All subgrade and fill should be prepared and placed as described in the grading 

section of this report, while the aggregate base should be compacted to at least ninety-five percent 

(95%) relative compaction. 
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9.0 RETAINING WALLS 

Retaining structures over three (3) feet in height, if used, will require local code compliance and 

engineered based on parameters described in this section of the report. Retaining structures should 

be designed to resist the appropriate lateral earth pressures.  Cantilevered walls, which are able to 

deflect at least 0.01 radians, can be designed using an equivalent fluid (backfill) unit weight of 45 

pounds-per-cubic-foot (pcf).  However, if the wall is fixed against rotation, the wall should be 

designed using an equivalent fluid (backfill) unit weight of 65 pcf.  These design parameters are 

based upon the assumption that walls will retain only level backfill and no hydrostatic pressure will 

be present.  Any other surcharge pressures (such as sloped backfill) should be added to the above 

recommended lateral earth pressures.  Retaining walls should be backfilled with free draining 

granular material that extends vertically to the bottom of the stem and laterally at least six (6) 

inches beyond the face of the stem (wall) and wrapped with a Mirafi 180 N or equivalent non-

woven filter fabric.  Weep holes should be provided on the walls at regular intervals, or a slotted 

drainpipe placed at the bottom of the wall (bottom of granular material) to relieve any possible 

build-up of hydrostatic pressure.  Backfill material within two (2) feet of the wall should be 

compacted with hand-held equipment only, to at least ninety percent (90%) of the maximum ASTM 

D1557 standard.  A brow ditch shall be constructed in the pre-retained earth parallel to the retaining 

wall to divert surface runoff. 

 

 

 

 

 

 

 

 

 



  GEOTECHNICAL INVESTIGATION REPORT 

 

 18 

10.0 PAVEMENT DESIGN 

 

As previously discussed, the upper two (2) feet of soils shall be removed and recompacted. Prior 

to the placement and recompaction of the excavated material, the subgrade soils should be 

scarified in place to a depth of at least twelve (12) inches, moisture conditioned to within two 

percent (2%) of optimum, and compacted to at least ninety-five percent (95%) of the laboratory 

maximum dry density determined by the ASTM D1557 standard.  Pavement structural sections 

utilizing an R-value of forty-five (45) for structural fill/backfill, and seventy (70) for aggregate 

base, are provided in Table 2, “Recommended Pavement Section”.  A Traffic Index (TI) value of 

5.0, for light traffic areas was utilized in design.  Aggregate base should consist of Type 2, Class 

B material and meet the requirements of the Standard Specifications for Public Works 

Construction (SPPWC).  Aggregate base material should be compacted to at least ninety-five 

percent (95%) of the laboratory maximum density as determined by the ASTM D1557 standard.   

 

TABLE 3 
RECOMMENDED ASPHALT PAVEMENT SECTION 

Assumed 
Traffic Index 

Minimum 
Asphalt Pavement 

Minimum 
Aggregate Base 

Properly Prepared Suitable 
Subgrade/Structural Fill 

Local Road 
TI = 5.0 

3” 4” 24” 

    *See Appendix D for Calculations. 

In all areas of the project, asphalt concrete should consist of PG64-28NV, and Type 3 asphalt 

aggregate per the “Orange Book" standards.  We recommend a 50-blow Marshall mix that targets 

three percent (3%) air voids.  Asphalt concrete, in any case, should be compacted to between 

ninety-three percent (93%) and ninety-eight percent (98%) of the Rice theoretical maximum 

density.  

 

All mix designs for asphalt concrete should be submitted to the Geotechnical Engineer 

for review and approval a minimum of seven (7) days prior to paving. 
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11.0 CORROSION AND CHEMICAL ATTACK 

 

On-site soils have a negligible water soluble sulfate content of less than 0.1% (0.01%). 

However, Type II cement (meeting ASTM C150) is recommended for concrete in direct contact 

with on-site soils. 

 

All exterior concrete should have between 4.5 and 7.5 percent entrained air, a maximum water-

cement ratio of 0.45 and comply with all other ACI recommendations for concrete placed in areas 

subject to freezing.  A minimum compressive strength of 4,000 psi is recommended for all external 

concrete.  All interior concrete shall be placed pursuant to ACI recommendations. 

 

Native soils have a pH of 5.64 and have a resistivity of 17,000 ohm-cm under saturated conditions.  

This indicates mildly corrosive potential for ferrous metals in contact with these soils.  However, 

corrosion prevention measures are recommended.  If protective coatings are used, the type and 

quantity will depend on the kind of steel and specific construction application.  Steel and wire 

concrete reinforcement cover of at least three (3) inches where cast against soil, unformed, is 

recommended.  

 

Solubility of native soils was measured at 0.3% which indicates that the site soils have a low 

solubility. 
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12.0 SLOPE STABILITY AND EROSION CONTROL 

 

The results of our exploration and testing confirm that 3:1 (H:V) maximum slopes will be stable 

for on-site materials both in cut and fill.  All slopes shall incorporate a brow ditch to direct surface 

drainage away from the slope face.  Slopes steeper than 3:1 will require stabilization, such as 

retaining walls. 

 

The potential for dust generation is high at this project.  Dust control will be mandatory on this 

project in order to comply with air quality standards.  The contractor shall be responsible for 

submitting a dust control plan and securing any required permits. 

 

Stabilization of all slopes and areas disturbed by construction will be required to prevent erosion 

and to control dust.  Stabilization may consist of rip-rap, revegetation, or dust palliative, 

depending on the inclination of the slope. 

 

13.0  UTILITY EXCAVATIONS 

 

On-site soils are anticipated to be excavatable with conventional construction equipment.  

Compliance with OSHA regulations should be enforced for Type C soils. The site soils encountered 

during the exploration are anticipated to be suitable for backfill of utility trenches, provided 

oversized (+4”) material and debris is removed as discussed earlier in this report.  Trench 

backfill/structural fill shall be moisture conditioned, placed and compacted as previously discussed 

in the grading and filling section. On-site soils encountered during our field exploration are not 

suitable for bedding sand (Class A Backfill). Therefore, import of Class A Bedding materials is 

warranted.   Bedding sand shall be placed in eight (8) inch maximum loose lifts and compacted 

to a minimum of ninety percent (90%) of the ASTM D1557 Standard.  
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14.0  MOISTURE PROTECTION, EROSION AND DRAINAGE 

 

The finish surfaces around all structures should slope away from the foundations and toward 

appropriate drop inlets or other surface drainage devices.  It is recommended that within ten (10) 

feet of any structure a minimum slope of five percent (5%) be used for soil subgrade and a 

minimum of one percent (1%) be used for pavement.  These grades should be maintained for 

the life of the structures.   

 

15.0  CONSTRUCTION SPECIFICATIONS 

 

All work shall be governed by the 2018 International Building Code and Standard Specifications 

and Standard Details for Public Works Construction (SSPWC) 2012/Revision 8, as distributed by 

Washoe County, except as modified herein.   
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16.0  LIMITATIONS 

 

This report has been prepared in accordance with the currently accepted engineering practices in 

Northern Nevada and Northern California. The analysis and recommendations in this report are 

based upon exploration performed at the locations shown on the site plan, the proposed 

improvements as described in the Introduction section of this report and upon the property in its 

condition as of the date of this report. Lumos makes no guarantee as to the continuity of 

conditions as subsurface variations may occur between or beyond exploration points and over 

time.  Any subsurface variations encountered during construction should be immediately reported 

to Lumos so that, if necessary, Lumos’ recommendations may be modified. 

 

This report has been prepared for and provided directly to Burdick Excavating (“The Client”), and 

any and all use of this report is expressly limited to the exclusive use of the Client.  The Client is 

responsible for determining who, if anyone, shall be provided this report, including any designers 

and subcontractors whose work is related to this project.  Should the Client decide to provide this 

report to any other individual or entity, Lumos shall not be held liable for any use by those 

individuals or entities to whom this report is provided.  The Client agrees to indemnify, defend 

and hold harmless Lumos, its agents and employees from any claims resulting from unauthorized 

users. 

 

If this report is utilized in the preparation of an Engineer’s Estimate of Probable Construction 

Costs, then the preparer of the estimate acknowledges that the report recommendations are 

based on the subsurface conditions found at the specific locations investigated on site; that 

subsurface conditions may vary outside these locations; and that no guaranty or warranty, 

express or implied, is made that the conditions encountered are representative of the entire site.  

The preparer of the estimate agrees to indemnify, defend and hold harmless Lumos & Associates, 

its agents and employees from any and all claims, causes of action or liability arising from any 

claims resulting from the use of the report in the preparation of an Engineer’s Cost Estimate.   

 



  GEOTECHNICAL INVESTIGATION REPORT 

 

 23 

This report is not intended for, nor should be utilized for, bidding purposes.  If it is utilized for 

bidding purposes, Client acknowledges that the report recommendations are based on the 

subsurface conditions found at the specific locations investigated on site; that subsurface 

conditions may vary outside these locations; and that no guaranty or warranty, express or implied, 

is made that the conditions encountered are representative of the entire site.  The Client agrees 

to indemnify, defend and hold harmless Lumos & Associates, Inc., its agents and employees from 

any and all claims, causes or action or liability arising from any claims resulting from the use of 

the report for bidding purposes.   

 

As explained above, subsurface variations may exist and as such, beyond the express findings 

located in this report, no warranties express, or implied, are made by this report.  No affirmation 

of fact, including but not limited to statements regarding suitability for use of performance shall 

be deemed to be a warranty or guaranty for any purpose. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Jeremy Macaluso, E.I.     Mitch Burns, P.E., C.E.M. 

Field Technician II               Materials Engineering Manager 

Lumos & Associates, Inc.      Lumos & Associates, Inc.  
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Medium Brown Poorly Graded SAND with Silt,
Gravel, Cobbles, and Boulders (SP-SM)
Loose-Medium Dense, Slightly Moist
Estimated: 20% Unclassifiable Rounded to
Subangular Cobbles & Boulders Up to 4' in
Diameter
Remainder of Soil Matrix Consisting of 20% Coarse
to Fine Gravel, 70% Coarse to Fine Sand, 10%
Fines

Boulders Not Present After a Depth of 7'
Organic Material (Tree Branches) at a Depth of 8'
Bottom of Landslide Material
Tan Poorly Graded SAND (SP)
Loose-Medium Dense, Slightly Moist
Estimated:
20% Coarse to Fine Gravel
80% Coarse to Fine Sand
Trace Fines

Material Moist at a Depth of 12'
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NP

Medium Brown Poorly Graded SAND with Silt,
Gravel, and Cobble (SP-SM)
Loose, Slightly Moist
Estimated: 20% Unclassifiable Rounded to
Subangular Boulders Up to 4' in Diameter

Clear Change in Strata at a Depth of 7'
None to Few Boulders After 7'
Bottom of Landslide Material
Whitish-Tan Poorly Graded SAND (SP)
Loose, Slightly Moist
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Non-Homogeneous Mix of Poorly Graded Sand
and Silt Chunks
Loose-Medium Dense, Slightly Moist

Contains Debris: Asphalt and Metal
Maximum Dry Density and Optimum Moisture
Content:
Corrected - 123.5 p.c.f. at 10.5%
Uncorrected - 121.4 p.c.f. at 11.2%
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Medium Brown Poorly Graded SAND with Silt
(SP-SM)
Loose-Medium Dense, Slightly Moist
Estimated:
10% Coarse to Fine Gravel
80% Medium to Fine Sand
10% Fines

Debris at a Depth of 4.5'

Thin Black (Possibly Organic) Lens at 8' with a
Layer of Cobbles and Boulders Directly above the
Lens
Bottom of Landslide Material
Tan Poorly Graded SAND with Silt (SP-SM)
Loose-Medium Dense, Slightly Moist-Moist
Estimated:
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10% Fines
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8" of Mulch

Tan Poorly Graded SAND with Silt, Gravel,
Cobbles, and Boulders (SP-SM)
Loose, Slightly Moist
Estimated:
10% Unclassifiable Cobbles and Boulders up to 3'
in Diameter with the Remainder of the Matrix
Consisting of
20% Coarse to Fine Gravel
70% Coarse to Fine Sand
10% Fines

Thin Black (Possibly Organic) Lens at 4' with a
Decomposing Tree Branch Directly Above Lens
Possible Bottom of Landslide Material, However No
Discernible Change in Composition or Color in
Underlying Material
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Yellow Brown Well Graded SAND with Silt,
Cobbles, and Boulders (SW-SM)
Loose, Slightly Moist
Estimated: 20% Unclassifiable Cobbles and
Boulders up to 4' in Diameter

Maximum Dry Density and Optimum Moisture
Content:
117.8 p.c.f. at 10.8%

Clear Change in Strata at a Depth of 6'
Bottom of Landslide Material

Whitish Tan Poorly Grade SAND (SP)
Loose-Medium Dense, Slightly Moist
Estimated: 10% Coarse to Fine Gravel, 90%
Coarse to Fine Sand, Trace Fines

Tan Poorly Graded SAND with Silt, Gravel, and
Cobbles (SP-SM)
Loose-Medium Dense, Slightly Moist
Estimated:
20% Unclassifiable Cobble up to 8" in Diameter
with the Remainder of the Matrix Consisting of
20% Coarse to Fine Gravel
70% Coarse to Fine Sand
10% Fines
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Medium Brown Silty SAND (SM)
Loose-Medium Dense, Slightly Moist
Estimated:
Trace Gravel
80% Coarse to Fine Sand
20% Fines

Medium Brown Poorly Graded SAND with Silt,
Gravel, Cobble, and Boulders (SP-SM)
Loose-Medium Dense, Slightly Moist
Estimated: 20% Unclassifiable Cobble and
Boulders up to 3' in Diameter with the Remainder of
the Matrix Consisting of
20% Coarse to Fine Gravel
70% Coarse to Fine Sand
10% Fines
Distinct Layer of Boulders at a Depth of 7', Boulders
Sparsly Present Below 7'
Possible Bottom of Landslide Material

Whitish Tan Poorly Graded SAND (SP)
Loose-Medium Dense, Slightly Moist Estimated:
10% Coarse to Fine Gravel, 90% Coarse to Fine
Sand, Trace Fines
Medium Brown Silty SAND with Gravel, Cobbles,
and Boulders (SM)
Loose-Medium Dense, Slightly Moist
Estimated: 5% Unclassifiable Cobble and Boulders
up to 2' in Diameter with the Remainder of the
Matrix Consisting of
20% Coarse to Fine Gravel
60% Coarse to Fine Sand
20% Fines
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Job Number:  9103.002

Ophir Hills Grading SUP

A-8

POORLY-GRADED GRAVELS, GRAVEL - SAND

MIXTURES, LITTLE OR NO FINES

TYPICAL

(LITTLE OR NO FINES)

(LITTLE OR NO FINES)

GRAVELS WITH

FINES

CLEAN SANDS

SYMBOLS

PEAT, HUMUS, SWAMP SOILS WITH HIGH

ORGANIC CONTENTS

DESCRIPTIONS

GW

GP

Other Tests

LIQUID LIMIT LESS

THAN 50

LIQUID LIMIT GREATER THAN

50

SAND AND

SANDY

SOILS

GRAPH LETTER

MORE THAN 50% OF

COARSE FRACTION

PASSING ON NO. 4 SIEVE

SP

SM

CL

SC

C

DS

CONSOLIDATION TEST

DIRECT SHEAR TEST

MOISTURE DENSITY CURVEMD

AN ANALYTICAL TEST (pH, Soluble Sulfate, and Resistivity)

SILTY SANDS, SAND - SILT MIXTURES

LEGEND

ML

ORGANIC CLAYS OF MEDIUM TO HIGH

PLASTICITY, ORGANIC SILTS

INORGANIC CLAYS OF HIGH PLASTICITY

INORGANIC SILTS, MICACEOUS OR

DIATOMACEOUS FINE SAND OR SILTY SOILS

ORGANIC SILTS AND ORGANIC SILTY CLAYS OF

LOW PLASTICITY

INORGANIC CLAYS OF LOW TO MEDIUM

PLASTICITY, GRAVELLY CLAYS, SANDY CLAYS,

SILTY CLAYS, LEAN CLAYS

INORGANIC SILTS AND VERY FINE SANDS, ROCK

FLOUR, SILTY OR CLAYEY FINE SANDS OR

CLAYEY SILTS WITH SLIGHT PLASTICITY

CLAYEY SANDS, SAND - CLAY MIXTURES

POORLY-GRADED SANDS, GRAVELLY SAND,

LITTLE OR NO FINES

WELL-GRADED SANDS,

GRAVELLY SANDS, LITTLE

OR NO FINES

CLAYEY GRAVELS, GRAVEL - SAND - CLAY

MIXTURES

GRAVEL AND

GRAVELLY

SOILS

SILTS AND

CLAYS

SILTS AND

CLAYS

HIGHLY ORGANIC SOILS

CLEAN GRAVELS

MORE THAN 50% OF

COARSE FRACTION

RETAINED ON NO. 4 SIEVE
(APPRECIABLE AMOUNT OF

FINES)

(APPRECIABLE AMOUNT OF

FINES)

OL

MH

CH

OH

WELL-GRADED GRAVELS, GRAVEL - SAND

MIXTURES, LITTLE OR NO FINES

MORE THAN 50% OF

MATERIAL IS LARGER

THAN NO. 200 SIEVE

SIZE

MORE THAN 50% OF

MATERIAL IS SMALLER

THAN NO. 200 SIEVE

SIZE

NOTE:  DUAL SYMBOLS ARE USED TO INDICATE BORDERLINE SOIL CLASSIFICATIONS

GM

GC

SW

COARSE

GRAINED

SOILS

FINE GRAINED

SOILS

PT

SANDS WITH FINES

SOIL CLASSIFICATION CHART

MAJOR DIVISIONS

SILTY GRAVELS, GRAVEL - SAND - SILT MIXTURES

Date:  May 2022
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Soils Laboratory Test Results
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Specimen Identification
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TP #2
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Specimen Identification
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%
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NP NP

Cc

27060
70

GRAIN SIZE DISTRIBUTION

   

4.5

Direct Shear

Date:

USCS

10 14

HYDROMETER

3

Absorption %

Durability Index

Perctage of Wear (500 rev) Specific Gravity

2.185

5/6/2022

Soundness

200
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0.8

PI

NPDepth:
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Natural Moisture

4.5
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Specimen Identification

20

%

400

NP NP

Cc

27060
70

GRAIN SIZE DISTRIBUTION
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USCS Classification:
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Test Result
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Poorly Graded SAND with Silt, Gravel, and Boulders
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Specimen No. Water Content (%) Exudation (psi) Test R-Value*Expansion (psf)Dry Density (pcf)

*  Reported values have been corrected for sample height, where required.
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R-Value for Native Subgrade = 77 (Laboratory Test Result)
R-Value for Structural Fill = 45 (Specification)
R-Value for Aggregate Base = 70 (Type 2 Class B Aggregate Base)
TI (Traffic Index) = 5 (Light Truck/Car Traffic)

GE=0.0032*(TI)*(100-R)

Gf (AC)=2.5,  Gf(Base)=1.1,
tlayer=GE/Gf



GEAC=0.0032*(5)*(100-70)=0.48'
tAC=(0.48'/2.50)*(12"/1')=2.3"   USE 3" Asphalt Concrete
GEAC=(3"*2.50)/(12")=0.63'

GEBase=0.0032*(5)*(100-45)=0.88'
tBase=((0.88'-0.63')/1.1)*(12"/1') = 2.8"   USE 4" Aggregate Base



Therefore, 3" of Asphalt Concrete (AC) underlain by a minimum of 4" of Aggregate Base, underlain by 24" of properly prepared sub-grade for car and light truck traffic
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