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Project Requests 
 
This application is for a Tentative Subdivision Map for: 

 
A) 10 Single Family Residential lots on 10 acres.  

 
Project Requests 
 
Blue Oaks is located approximately 1000 feet south of the Alamosa/Landmark intersection with 
Pyramid Highway and is across the street from the Pebble Creek housing development.  It will be 
accessed from the proposed entry road to Harris Ranch at the Northeast corner of the subject 
property. The project site includes one parcel, APN 534-600-12 and consists of 10± acres, as 
shown in Figure 1 (below). 
 
 

 
 

Figure 1 – Vicinity Map 
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Project History  
 
The subject property is currently a single-family residential lot with one home on it. The existing 
home was constructed in 1995 by the current owner. His intention is to remain in the existing home 
which will become lot 4 with recordation of the subdivision map.  The owner retains the option to 
remove or move the existing residence. The remaining portion of the property is undeveloped and 
covered with native vegetation. There are no known prior development applications associated with 
the subject property. 
 
Project Description 
 
The proposed project is for a 10 unit single family residential development with lot sizes ranging 
from 35,010 square feet to 47,110 square feet. The average lot size is 36,443 square feet. The 
project will include 8.37 acres of residential lots and 1.52 acres of existing access easements/roads 
and drainage detention/retention areas. The sliver of Harris Ranch roadway encompasses 0.11 
acres and will provide access to the project site once constructed.  
 
Proposed net density is 0.837 dwelling units per acre and the proposed gross density is 1.00 
dwelling units per acre.  
 
The project is designed to conform with the current zoning (LDS – Low Density Suburban), with 
35,000 minimum lot area, 120’ minimum width, setbacks of 30’ front, 10’ side, 30’ rear.  The 
allowable density in LDS zoning is 1 unit per acre. The proposed layout is shown below. 
 

 
Figure 2 - Site Plan 
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Tentative Map Findings 
 
When considering a Tentative Subdivision Map the Washoe County development code requires that 
the Planning Commission determine if the proposal is in compliance with the required findings. 
The considered findings are as follows: 
 

1) Plan Consistency – Determine that the proposed map is consistent with the Master Plan 
and any specific plan. 
 
Response: The proposed map is in conformance with all of the goals and policies of the 
Spanish Springs Area Plan. There are no specific plans associated with this request. 
 

2) Design or Improvement – Determine that the design or improvement of the proposed 
subdivision is consistent with the Master Plan and any specific plan. 
 
Response: The subdivision design complies with the policies of the Spanish Springs Area 
Plan all the elements of the Washoe County Master Plan. 
 

3) Type of Development – Determine that the project site is physically suited for the type of 
development proposed. 

 
Response: The proposed subdivision is located in an area with similar subdivisions to the 
east and west. The property to the west is the Pebble Creek residential development 
zoned LDS. East of the proposed project is the Harris Ranch Property (TM16-007) with 
proposed lot sizes averaging just under 15,000 square feet, also zoned LDS. Property to 
the north is currently vacant and the southerly property contains a single family home. 
Both northerly and southerly properties are zoned LDS. The proposed project is a suitable 
fit. 
 

4) Availability of Service – That the subdivision will meet the requirements of article 702, 
Adequate Public Facilities Management System.  
 
Response: Adequate facilities exist to accommodate the proposed development. Any 
determined deficiencies and/or required infrastructure to connect to existing facilities will 
be borne by the developer. 
 

5) Fish or Wildlife – Determine that neither the design of the subdivision nor any proposed 
improvements is likely to cause substantial environmental damage, or substantial and 
avoidable injury to any endangered plant, wildlife or their habitat. 
 
Response: There are no identified endangered plants or wildlife on the subject property. 
 

6) Public Health – Determine that the design of the subdivision or type of improvement is not 
likely to cause significant public health problems. 
 
Response: The proposed subdivision is similar to other residential subdivisions in the 
surrounding area and the design is not likely to cause significant health problems. 
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7) Easements – Determine that the design of the subdivision or the type of improvements will 
not conflict with easements acquired by the public at large for access through, or use of 
property within, the proposed subdivision. 
 
Response: The design of the maintains the current existing access easement currently in-
place on the property (Campo Rico Lane). 
 

8) Access – Determine that the design of the subdivision provides any necessary access to 
surrounding, adjacent lands and provides appropriate secondary access for emergency 
vehicles. 
 
Response: Access to and from the site will be via a public road constructed with the Harris 
Ranch project. Access to Pyramid Highway and adjacent residential properties will not be 
provided. Secondary emergency access is not required for developments of less than 30 
lots per IFC Appendix D, section D107. 
 

9) Dedications – Determine that any land or improvements to be dedicated to Washoe 
County is consistent with the Master Plan. 
 
Response: No lands are planned to be dedicated to Washoe County with this 
development. Should any land need to be dedicated to Washoe County they will be 
consistent with the Master Plan. 
 

10) Energy – Determine that the design of the subdivision provides, to the extent feasible, for 
future passive or natural heating or cooling opportunities in the subdivision. 
 
Response: Adequate opportunities shall be provided for future passive or natural heating 
or cooling to the extent feasible. 
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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): 
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Ryan Sims

From: Ken - ARORA <kdixon@aroraeng.com>
Sent: Friday, November 15, 2019 11:46 AM
To: Ryan Sims
Subject: Re: Blue Oaks Tentative Map

Yes, we agree with your revised layout. 

Ken Dixon, P.E. 

On 11/14/2019 2:38 PM, Ryan Sims wrote: 

Hey Ken, 
 
I will be re-submitting the revised layout tomorrow showing 35,000 square 
foot minimum lots, private road within access easement, no amenities or 
"common open space".  Take a look at the attached. 
 
County has requested that I get confirmation from you that you are good with 
the changes.  A reply to this email will suffice I'm sure. 
 
Let me know if you have any questions, 
 
Thanks! 

Truncated!  

 
This message exceeded the Maximum Message Size set in Account Settings, so we have only 

downloaded the first few lines from the mail server. 
 

Download the rest of the message. 



Washoe County Planning and Building December 2018 
TENTATIVE SUBDIVISION MAP APPLICATION SUPPLEMENTAL INFORMATION 

Tentative Subdivision Map Application 
Supplemental Information 

(All required information may be separately attached) 
 
 

1. What is the location (address or distance and direction from nearest intersection)? 

 

 
2. What is the subdivision name (proposed name must not duplicate the name of any existing 

subdivision)? 

 

 
3. Density and lot design: 

a. Acreage of project site  
b. Total number of lots  
c. Dwelling units per acre  
d. Minimum and maximum area of proposed lots  
e. Minimum width of proposed lots  
f. Average lot size  

 
4. What utility company or organization will provide services to the development: 

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  

 
5. For common open space subdivisions (Article 408), please answer the following: 

a. Acreage of common open space: 

 

 
b. What development constraints are within the development and how many acres are designated 

slope, wetlands, faults, springs, and/or ridgelines: 

 

 
c. Range of lot sizes (include minimum and maximum lot size): 
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Washoe County Planning and Building December 2018 
TENTATIVE SUBDIVISION MAP APPLICATION SUPPLEMENTAL INFORMATION 

 
d. Proposed yard setbacks if different from standard: 

 

 
e. Justification for setback reduction or increase, if requested: 

 

 
f. Identify all proposed non-residential uses: 

 

 
g. Improvements proposed for the common open space: 

 

 
h. Describe or show on the tentative map any public or private trail systems within common open 

space of the development: 

 

 
i. Describe the connectivity of the proposed trail system with existing trails or open space adjacent 

to or near the property: 

 

 
j. If there are ridgelines on the property, how are they protected from development? 

 

 
k. Will fencing be allowed on lot lines or restricted?  If so, how? 

 

 
l. Identify the party responsible for maintenance of the common open space: 

 

 
6. Is the project adjacent to public lands or impacted by “Presumed Public Roads” as shown on the 

adopted April 27, 1999 Presumed Public Roads (see Washoe County Engineering website at 
http://www.washoecounty.us/pubworks/engineering.htm).  If so, how is access to those features 
provided? 

 
 

 
7. Is the parcel within the Truckee Meadows Service Area? 

 Yes  No 
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Washoe County Planning and Building December 2018 
TENTATIVE SUBDIVISION MAP APPLICATION SUPPLEMENTAL INFORMATION 

 
8. Is the parcel within the Cooperative Planning Area as defined by the Regional Plan? 

 Yes  No If yes, within what city? 
 
9. Has an archeological survey been reviewed and approved by SHPO on the property?  If yes, what 

were the findings? 

 
 

 
10. Indicate the type and quantity of water rights the application has or proposes to have available: 

a. Permit #  acre-feet per year  
b. Certificate #  acre-feet per year  
c. Surface Claim #  acre-feet per year  
d. Other #  acre-feet per year  

 
a. Title of those rights (as filed with the State Engineer in the Division of Water Resources of the 

Department of Conservation and Natural Resources): 

 

 
11. Describe the aspects of the tentative subdivision that contribute to energy conservation: 

 
 

 
12. Is the subject property in an area identified by Planning and Building as potentially containing rare or 

endangered plants and/or animals, critical breeding habitat, migration routes or winter range?  If so, 
please list the species and describe what mitigation measures will be taken to prevent adverse 
impacts to the species: 

 
 

13. If private roads are proposed, will the community be gated?  If so, is a public trail system easement 
provided through the subdivision? 

 
 

14. Are there any applicable policies of the adopted area plan in which the project is located that require 
compliance?  If so, which policies and how does the project comply? 

 
 

15. Are there any applicable area plan modifiers in the Development Code in which the project is located 
that require compliance?  If so, which modifiers and how does the project comply? 

 

 
  

16. Will the project be completed in one phase or is phasing planned?  If so, please provide that phasing 
plan: 
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Washoe County Planning and Building December 2018 
TENTATIVE SUBDIVISION MAP APPLICATION SUPPLEMENTAL INFORMATION 

 
17. Is the project subject to Article 424, Hillside Development?  If yes, please address all requirements of 

the Hillside Ordinance in a separate set of attachments and maps. 

 Yes  No If yes, include a separate set of attachments and maps. 
 

18. Is the project subject to Article 418, Significant Hydrologic Resources?  If yes, please address Special 
Review Considerations within Section 110.418.30 in a separate attachment. 

 Yes  No If yes, include separate attachments. 
 
 

Grading 
Please complete the following additional questions if the project anticipates grading that involves:  
(1) Disturbed area exceeding twenty-five thousand (25,000) square feet not covered by streets, 
buildings and landscaping;  (2) More than one thousand (1,000) cubic yards of earth to be 
imported and placed as fill in a special flood hazard area;  (3) More than five thousand (5,000) 
cubic yards of earth to be imported and placed as fill;  (4) More than one thousand (1,000) cubic 
yards to be excavated, whether or not the earth will be exported from the property; or  (5) If a 
permanent earthen structure will be established over four and one-half (4.5) feet high: 

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

 
 

 
20. How many cubic yards of material are you exporting or importing?  If exporting of material is 

anticipated, where will the material be sent?  If the disposal site is within unincorporated Washoe 
County, what measures will be taken for erosion control and revegetation at the site?  If none, how 
are you balancing the work on-site? 

 
 

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

roadways?  What measures will be taken to mitigate their impacts? 

 
 

 
22. 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? 

 
 

 
23. Are you planning any berms and, if so, how tall is the berm at its highest?  How will it be stabilized 

and/or revegetated? 

 
 

 
24. Are retaining walls going to be required?  If so, how high will the walls be, will there be multiple walls 

with intervening terracing, and what is the wall construction (i.e. rockery, concrete, timber, 
manufactured block)?  How will the visual impacts be mitigated? 
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Washoe County Planning and Building December 2018 
TENTATIVE SUBDIVISION MAP APPLICATION SUPPLEMENTAL INFORMATION 

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

size? 

 
 

 
26. 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? 

 
 

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

 
 

 
28. Have you reviewed the revegetation plan with the Washoe Storey Conservation District?  If yes, have 

you incorporated their suggestions? 
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Request to Reserve New Street Name(s) 
The Applicant is responsible for all sign costs. 

Applicant  Information 

Name: 
Address: 

Phone : Fax:   
�  Private Citizen �  Agency/Organization 

Street Name Requests 
(No more than 14 letters or 15 if there is an “i” in the name.  Attach extra sheet if necessary.) 

If final recordation has not occurred within one (1) year, it is necessary to submit a written 
request for extension to the coordinator prior to the expiration date of the original 

l t Location 

Project Name: 
�  Reno �  Sparks �  Washoe County 

Parcel Numbers: 
�  Subdivision �  Parcelization �  Private Street 

Please attach maps, petitions and supplementary information. 

Approved: Date: 
Regional Street Naming Coordinator 
�  Except where noted 

Denied: Date: 
Regional Street Naming Coordinator 

Washoe County Geographic Information Services 
1001 E. Ninth Street 

Reno, NV 89512-2845 
Phone: (775) 328-2325 - Fax: (775) 328-

 
6133 
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PROPERTY TAX INFORMATION 



4/25/2019 Account Detail

https://nv-washoe-treasurer.manatron.com/Tabs/TaxSearch/AccountDetail.aspx?p=53460012 1/2

Washoe County Treasurer  
Tammi Davis

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

Account Detail

  

 CollectionCart

Collection Cart
Items

0
Total

$0.00
Checkout  View

 Pay Online

 Washoe County Parcel Information

Parcel ID Status Last Update

53460012 Active 4/25/2019 2:07:11
AM

Current Owner: 
DIXON, KENNETH K & SURINDER A 
 
11720 CAMPO RICO LN 
SPARKS, NV 89441

SITUS: 
11720 CAMPO RICO LN  
WCTY NV

 
Taxing District 
4000

 
Geo CD: 

Legal Description

Section Range 20 Lot 1 SubdivisionName _UNSPECIFIED Township 21 Block

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

Tax Year Net Tax Total Paid Penalty/Fees Interest Balance Due

$2,194.87 $2,194.87 $0.00 $0.00 $0.00

$2,131.10 $2,131.10 $0.00 $0.00 $0.00

$2,076.96 $2,076.96 $0.00 $0.00 $0.00

$2,072.65 $2,072.65 $0.00 $0.00 $0.00

$2,008.38 $2,008.38 $0.00 $0.00 $0.00

Total $0.00

 Disclaimer
ALERTS:   If your real
property taxes are
delinquent, the search
results displayed may
not reflect the correct
amount owing.  Please
contact our office
for the current amount
due.  
       
For your convenience,
online payment is
available on this site. 
E-check payments are
accepted without a fee. 
However, a service
fee does apply for
online credit card
payments. 
See Payment
Information for details.

 

Pay By Check

 Please make checks payable to: 
WASHOE COUNTY TREASURER 
  
Mailing Address: 
P.O. Box 30039 
Reno, NV 89520-3039 
  
Overnight Address: 
1001 E. Ninth St., Ste D140 
Reno, NV 89512-2845

 

 
 

 

Back to Account Detail Change of Address Print this Page

2018

2017

2016

2015

2014

http://nv-washoe-treasurer.manatron.com/paymentinformation.aspx
https://nv-washoe-treasurer.manatron.com/PaymentInformation.aspx
https://www.washoecounty.us/treas/specialassessments.php
https://www.washoecounty.us/treas/billing.php
https://www.washoecounty.us/assessor/cama/?parid=53460012&card=1&disclaimer=yes
https://www.washoecounty.us/treas/Address_Change.php
https://nv-washoe-treasurer.manatron.com/Tabs/TaxSearch/AccountDetail/BillDetail.aspx?p=53460012&a=&b=2018165239&y=2018&t=4165729
https://nv-washoe-treasurer.manatron.com/Tabs/TaxSearch/AccountDetail/BillDetail.aspx?p=53460012&a=&b=2017174438&y=2017&t=3961406
https://nv-washoe-treasurer.manatron.com/Tabs/TaxSearch/AccountDetail/BillDetail.aspx?p=53460012&a=&b=2016175834&y=2016&t=3745128
https://nv-washoe-treasurer.manatron.com/Tabs/TaxSearch/AccountDetail/BillDetail.aspx?p=53460012&a=&b=349968&y=2015&t=3527165
https://nv-washoe-treasurer.manatron.com/Tabs/TaxSearch/AccountDetail/BillDetail.aspx?p=53460012&a=&b=358866&y=2014&t=3295946
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18-6141

Line Lot Lot Size Max. Day Demand
No. Number (sq. ft.) Calculation (gpm)

1 1 31,665 1.6
2 2 36,095 1.7
3 3 34,348 1.7
4 4 27,753 1.5
5 5 21,900 1.3
6 6 29,894 1.6
7 7 54,775 2.1
8 8 30,641 1.6
9 9 28,613 1.5
10 10 25,818 1.5

321,502 16.1

Demand Equation (2005):  y = 1.05*0.008607*x^0.5

where: y = maximum day demand in gpm
x = lot size in square feet

Estimated historical peaking factors:

MDD:ADD = 2.61:1
PHD:MDD = 1.8:1

Residential Demand:
MDD = 16.1 gpm

Landscape demand estimate:  
MDD = 2.9 gpm

Total Demands:
MDD = 19.0 gpm

Arora Estates Annexation - 10 SFR 
Preliminary Demand Calculations

10:14 AM,5/29/2018
1
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Introduction: 
 
The proposed Blue Oaks subdivision lies within APN 534-600-12, at 11720 Campo Rico Lane, along the 
east side of SR445 Pyramid Highway approximately 940’ south of the intersection of SR445 and 
Landmark Drive.  The 10 acre parcel lies within the Northeast ¼ of Section 14, Township 21 North, Range 
20 East, Mount Diablo Meridian. Reference the attached Vicinity Map. 
 
The proposed project is a tentative map for 10 residential lots along a private roadway and cul-de-sac, 
connecting to the proposed Harris Ranch Road to the east of the parcel.  Reference the attached site 
plan. 
 
The site currently contains a single residence, in the southeast portion of the site. The residence is 
currently accessed from Campo Rico Lane, a dirt road within the parcel along the west boundary.  There 
is an existing access from SR445 Pyramid Highway directly in front of the parcel onto Campo Rico Lane.  
Except for Campo Rico Lane, the residence, the area immediately around the residence, and the 
driveway, the parcel is undeveloped.  The undeveloped majority of the site is covered in a rangeland mix 
of sagebrush and grasses, and slopes typically from east to west at approximately 4%. 
 
There are no current improved drainage facilities on the site, the site currently drains generally from 
east to west towards Campo Rico Lane and Pyramid Highway.  
 
Upstream/uphill of the site, according to previous reports, there is an approximately 500 acre drainage 
basin that drains toward the east side of the site.  Examination of topography and aerial photography 
shows that this flow is conveyed in a natural channel that intercepts the east boundary approximately 
60’ from the southeast corner of the property, and then exits at a point on the southern boundary 
approximately 60’ from the southeast corner.  This existing flow pattern, whether or not Harris Ranch is 
developed, will be maintained in its current state, therefore offsite flows are not considered in this 
report nor in the design of the project. 
 
Previous related studies include: 
 
Harris Ranch Subdivision Preliminary Drainage Report, dated July 8, 2016, by C&M Engineering and 
Design, LTD, included in the application for tentative map for Harris Ranch Subdivision. 
 
Letter of Map Revision LOMR Boneyard Flat, Washoe County Nevada, December 2013, by DEW 
Hydrology. 
 
Conditional Letter of Map Revision (CLOMR) Boneyard Flat, Washoe County, Nevada, December, 2013. 
 
Existing and Proposed Hydrology 
 
Existing: 
 
As discussed above, the upstream drainage only cuts the corner of the site, and will not be considered 
for this analysis.  Additionally, the expected construction of Harris Ranch Road and Harris Ranch 
Subdivision will effectively cut off any upstream flow entering the site, and according to the tentative 
map grading plan included in the application, will intercept and detain the flows, discharging slightly to 



the south of the site.  Any flows from the Harris Ranch Roadway will have to be returned to their natural 
condition. 
 
These conditions will limit the drainage basin to be considered for the design of the project to the 10 
acre property itself. 
 
Currently the entire 10 acres drains overland toward the west boundary and Campo Rico Lane/SR445 
Pyramid Highway.  The drainage then flows along Pyramid Highway within roadside drainage, and due to 
the site being situated generally at a high point of the highway, both north and south toward culvert 
crossings to the west. 
 
Proposed: 
 
The developed site will be divided into two main drainage basins, the +-6 Acre east portion, and majority 
of the site, will drain toward roadside drainage along the proposed roadway, then be intercepted and 
flow into the proposed retention basin.  At the current proposed design volume of 17,500 cubic feet, the 
retention pond will hold the overall site’s increase in volume from pre-development to post-
development storm flows, as well as the full storm volume from the east portion up to and including the 
100-year, 2.4 day storm, or the 10 year, 10-day storm event.  At the expected percolation rates, based 
on tests at nearby projects, the pond should drain and infiltrate within the required maximum time of 7 
days. 
 
The west 4 acre portion of the project will drain and be released toward Campo Rico Lane/SR445 
Pyramid Highway without detention or retention.  Flows will be directed, controlled, and released in a 
predevelopment condition. 
 
Please reference the hydrology display showing the two drainage basins, retention pond, and expected 
outflows from all locations.  Overall, the 5-year peak flow leaving the project will be reduced from 3.1 
cfs to 2.2 cfs, the 100-year peak flow will be reduced from 19.5 cfs to 7.8 cfs, and the overall 100-year 10 
day volume leaving the site will be reduced from 88,600 cubic feet in the predeveloped condition to 
79,200 cubic feet in the developed condition, a decrease of 9,400 cubic feet, or 11%. 
 
There are no current drainage problems on the site. 
 
Proposed Drainage Facilities 
 
The project will consist of large custom residential lots, the overall design of which is expected to 
maintain existing drainage patterns to the extent possible.  Flows from the developed portions within 
the lots will be directed to roadside drainage along the proposed street, and then drain west toward 
Campo Rico Lane/SR445 Pyramid Highway.   
 
The east portion drainage will be captured by drop inlets in the roadside ditches and conveyed north to 
the proposed retention basin. 
 
The west portion of the project will drain and be released toward Campo Rico Lane/SR445 Pyramid 
Highway without detention or retention, via a drop inlet in the roadside drainage ditch at the low end of 
the proposed cul-de-sac, which will pipe under Campo Rico Lane and discharge the flow toward existing 
roadside drainage along SR445 Pyramid Highway. 



 
The current Washoe County Boneyard Flat Closed Basin Interim Drainage Policy, which will apply to this 
site, requires: 
 

New development within the basin shall not include any development or fill within current 
FEMA SFHA areas. 
 
Design shall include analyses based on 100-year, 10 day storm event, using NOAA Atlas 14 
Rainfall depths. 
 
Increased stormwater volume resulting from development based on the 100-year, 10-day storm 
event shall be mitigated either through onsite facilities (retention ponds, infiltration 
improvements, etc) or volumetric mitigation within Boneyard Flat closed basin area. 
 
All projects proposing to place fill may be required to implement a storage volume mitigation 
strategy. 

 
To address these requirements, the retention basin will be constructed. At the current proposed design 
volume of 17,500 cubic feet, the retention pond will hold the overall site’s increase in volume from pre-
development to post-development 100-year, 10 day storm flows. It will retain the full storm volume 
from the east portion up to and including the 100-year, 2.4 day storm, or the 10 year, 10-day storm 
event.  At the expected percolation rates, based on tests at nearby projects, the pond should drain and 
infiltrate within the required maximum time of 7 days. 
 
The overall 100-year 10 day volume leaving the site will be reduced from 88,600 cubic feet in the 
predeveloped condition to 79,200 cubic feet in the developed condition, a decrease of 9,400 cubic feet, 
or 11%. 
 
There will be no flood plain modifications or FEMA approvals necessary for this project. 
 
This project will be constructed in one phase, and all drainage improvements will be complete at the 
end of this project, no relevant future facilities are planned. 
 
Conclusions 
 
The project and associated drainage improvements will be in compliance with the current edition of the 
Truckee Meadows Regional Drainage Manual and the current Washoe County Boneyard Flat Closed 
Basin Interim Drainage Policy. 
 
There are no requested exemptions to any current public policy in place covering this site. 
 
Emergency all weather access is available with the construction of the project. 
 
The project will be in compliance with current flood plain/flood hazard regulations. 
 
Overall, the 5-year peak flow leaving the project will be reduced from 3.1 cfs to 2.2 cfs, the 100-year 
peak flow will be reduced from 19.5 cfs to 7.8 cfs, and the overall 100-year 10 day volume leaving the 
site will be reduced from 88,600 cubic feet in the predeveloped condition to 79,200 cubic feet in the 



developed condition, a decrease of 9,400 cubic feet, or 11%.  Therefore the effect of the development 
on all adjacent and downstream properties and drainageways will be to lessen the impact of stormwater 
flows. 
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NOAA Atlas 14, Volume 1, Version 5 
Location name: Sparks, Nevada, USA* 

Latitude: 39.6937°, Longitude: -119.697° 
Elevation: 4585.17 ft"'* 

• source: ESRI Maps 
•• source: USGS 

POINT PRECIPITATION FREQUENCY ESTIMATES 

Sanja Perica, Sarah Dietz, Sarah Heim, Lillian Hiner, Kazungu Maltaria, Deborah Martin, Sandra 
Pavlovic, lshanl Roy, Carl Trypaluk, Dale Unruh, Fenglin Yan, Michael Yekta, Tan Zhao, Geoffrey 

Bonnin, Daniel Brewer, Li-Chuan Chen, Tye Parzybok, John Yarchoan 

NOAA, National Weather Service, Sliver Spring, Maryland 

PF tabular I PF grai;ihical I MaP-S & aerials 

PF tabular 

I PCS-based point precipitation frequency estimates with 90% confidence intervals (in inches)J 

!Duration/I 
Average recurrence interval (years) 

1 II 2 II 5 II 10 II 25 II 50 11 100 II 200 II 500 II 1000 

~ 0.103 0.128 0.172 0.213 0.283 0.348 0.428 0.524 0.683 0.830 
(0.086-0.119) (0.107-0.150) (0.144-0.203 (0.179-0.254) (0.233-0.342) 0.279-0.428) l<0.332-0.533 0.392-0.669) (0.484-0.902) (0.564-1.12 

I 10-min I 0.157 0.195 0.261 0.324 0.430 0.531 0.650 0.798 1.04 1.26 
'0.131-0.181' 10.163-0.228 (0.219-0.308 0.273-0.386 0.354-0.521 \ 0.425-0.651' (0.506-0.811 l (0.597-1 .02) (0. 737-1.37) (0.858-1 .71 

115-min 1 
0.194 0.242 0.324 0.402 0.534 0.657 0.806 0.989 1.29 1.57 

0.1 62-0.224' 10.201-0.282' (0 .272-0.383 (0.338-0.479) (0.439-0.646) 0.526-0.806) (0.627-1.01) (0.740-1 .26) (0.913-1 .70) (1 .06-2.12) 

130.min I 0.261 0.326 0.436 0.541 0.719 0.885 1.09 1.33 1.73 2.11 
(0.218-0.301) (0 .271-0.380) (0.366-0.515) (0.455-0.644) (0.591-0.869) (0.709-1.09) (0.844-1.35) (0.996-1.70) (1 .23-2.29) (1 .43-2.86) 

160-min 1 0.323 0.403 0.539 0.670 0.889 I 1.10 II 1.34 II 1.65 I 2.15 2.61 
0.270-0.373) '0.336-0.471' (0.453-0.637 (0.563-0.798 (0.731-1 .08) : (0.877-1 .34) :: (1.05-1 .68) .· (1 .23-2.10) : (1 .52-2.84) (1 .77-3.54) 

E 0.423 0.527 0.678 0.811 1.02 1.20 1.42 1.71 2.23 2.74 
(0.372-0.490) IC0.464-0.610> I co.590-0. 787) (0.697-0.941) (0.853-1 .19) (0.986-1.42) (1 .14-1 .70) (1 .33-2.12) (1 .66-2.86) (1.95-3.57) 

E 0.510 0.634 0.796 0.930 1.12 1.29 1.49 1.79 2.29 2.77 
(0.453-0.582) (0.568-0.727' l(0 .707-0.910) (0.818-1.07) (0.971 -1.29) (1 .10-1 .50) (1 .25-1 . 76) (1.46-2.13) (1 .82-2.89) (2.14-3.61) 

I 
I 

E 0.728 0.909 
I (1.0~~1~28) 11 (1.1~~1~47) I 

1.51 I 1.68 1.85 II 2.06 II 2.49 II 2.92 I 0.651-0.823) (0.813-1 .03) (1 .32-1 . 73) : (1.45-1 .93) (1.57-2.14) (1.73-2.43) (2.05-2.97)j2.37-3.64) 

E o.981 I 1.23 II 1.55 II 1.81 II 2.14 II 2.40 
(0.876-1 .10) (1.10-1 .39) (1.38-1 .75) (1.60-2.04) (1.87-2.43) (2.07-2.74) 

2.66 II 2.92 II 3.27 I 3.59 
(2.27-3.08) (2.45-3.42) (2.68-3.91 ) (2.88-4.35) 

E l (1.1\~\1 ) 11 (1.:1~\8) 11 (1.:1~l29) I 
2.40 2.92 I 3.34 3.78 4.24 4.88 5.40 

(2.13-2.71) (2.57-3.30) : (2.90-3.79) (3.25-4.32) (3.61-4.88) (4 .07-5.68) (4.43-6.35) 

I 2-day I 
1.51 I 1.92 II 2.52 I 3.00 3.70 I 4.26 4.86 I 5.50 6.41 7.15 

(1 .33-1.72) (1.70-2.19) (2.21 -2.87) (2.63-3.43) (3.19-4.23) : (3.65-4.91 ) (4.11-5.64) : (4.59-6.44) (5.23-7.62) (5.72-8.61) 

I 3-day I 
1.66 2.12 II 2.81 I 3.38 4.21 4.87 5.60 6.37 7.48 8.39 

(1 .46-1 .89) (1.87-2.42) (2.47-3.21 ) (2.95-3.87) (3.63-4.83) (4.16-5.63) (4.71 -6.52) (5.28-7.48) (6.05-8.93) (6.65-10.2) 

I 4-day I 1.80 
I (2_;3~~64) 11 (2}3~\5) I 

3.76 4.71 
I (4.:6~36) II (5.:0~7\9) II (5.:/8\3) I 

8.55 9.63 
(1 .58-2.06) (3.28-4.31) (4.06-5.42) (6.86-10.2) (7.59-11 .7) 

I 1-day 11 (1.:5-~~46) 11 (2.:8?3~16) 11 (3.:/4~29) 11 (3.i9~5~23) 11 (4.:2~6~60) 11 (5.:6~7\7) 11 (6.~~9~06) 11 (7.1
8
5~~-5} 11 (8.;5~1~.6) I 

11.7 
(9.15-14.4) 

I 1°-day I (2.;9~\9) I (2.:1~~60) 
4.22 5.11 6.37 7.40 8.49 9.65 I 11.3 I 12.6 

(3.66-4.89) (4 .40-5.92) (5.43-7.43) (6.23-8.68) (7.06-10.0) (7.91-11 .5) : (9.05-13.7) : (9.95-15.5) 

I 2o-day II (2.:7~3~52} II (3.:6~
6
57) II (4.:6~6~18) II (5.:7~~41) I (6.i6~io9) 

8.97 II 10.1 
I (9.4V-1~.5) II (10\~;~.8) I 

14.6 
(7.65-10.4) :· (8.52-11 .8) (11 .7-17.7) 

I 3o-day II (3.1
3
6~:.20) II (4.~·?5\5) II (5.:3~i.37} I 

7.63 9.31 10.6 I 11.9 13.3 15.3 16.9 
(6.60-8.81) (8.00-10.8) (9.04-12.3) : (10.1-14.0) (11 .1 -15.7) (12.6-18.3) (13.7-20.5) 

1 45-day 1 
4.37 5.68 7.64 9.09 11.0 12.5 I 13.9 15.5 17.8 19.6 

(3.80-4.98) (4.94-6.48) (6.62-8.70) (7.87-10.4) (9.46-12.6) (10.6-14.3) : (11 .8-16.1) (12.9-18.0) (14.6-20.9) (15.9-23.3) 

I so-day 11 (4.:7~5
4

76) 11 (5.:2~7\ J I (7.:6~~-1) I 
10.4 I 12.4 13.9 I (13~1~1~.8) I 

16.8 
I (151,~2~.2) I 20.6 

(9.02-11 .9) : (10.7-14.2) _11_1.9-16.0) (14.1-19.6) (16.9-24.4) 

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS). 

Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval . The probability that precipitation frequency estimates (for a 
given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) Is 5%. Estimates at upper bounds are not 
checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values. 

Please refer to NOAA Atlas 14 document for more information. 

Back to Top 1 

PF graphical 

https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage. html?lat=39 .6937 &lon=-119.6970&data=depth&units=english&series=pds 
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Precipitation Frequency Data Server 

PDS-based depth-duration-frequency (DDF) curves 
Latitude: 39.6937°, Longitude: -119 .6970° 
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NOAA Atlas 14, Volume L version 5 Created (GMT) : Mon Apr 29 18:14:08 2019 
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Maps & aerials 

Small scale terrain 
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Back to Top 

~partment of Commerce 
National Oceanic and AtmosP.heric Administration 

National Weather Service 
National Water Center 

1325 East West Highway 
Silver Spring. MD 20910 

Questions?: HDSC.Questions@™gov 

Disclaimer 
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NOAA Atlas 14, Volume 1, Version 5 
Location name: Sparks, Nevada, USA* 

Latitude: 39.6937°, Longitude: -119.697° 
Elevation: 4585.17 ft** 

• source: ESRI Maps 
" source: USGS 

POINT PRECIPITATION FREQUENCY ESTIMATES 

Sanja Perlca, Sarah Dietz, Sarah Heim, Lillian Hiner, Kazungu Maitaria, Deborah Martin, Sandra 
Pavlovic, lshani Roy, Carl Trypaluk, Dale Unruh, Fenglin Yan, Michael Yekta , Tan Zhao, Geoffrey 

Bonnin, Danial Brewer, Li-Chuan Chen, Tye Parzybok, John Yarchoan 

NOAA, National Weather Service, Sliver Spring, Maryland 

PF tabular I .!:E.91'.s~ I M.aps & aerials 

PF tabular 

I PDS-based point precipitation frequency estimates with 90% confidence intervals (In lnches/hour)1 

!ouratlon ll 
Average recurrence Interval (years) 

1 II 2 II 5 I 10 II 25 II 50 II 100 II 200 II 500 II 1000 

1 5-min 1 
1.24 I 1.54 II 2.06 2.56 3.40 4.18 5.14 6.29 8.20 9.96 

(1 .03-1.43) : (1 .28-1 .80) :: (1.73-2.44) (2.15-3.05) (2.80-4.10) (3.35-5.14) (3.98-6.40) (4 ,70-8.03) (5,81-1 0.8) (6.77-13.5) 

I 
I 

! 10-mln I 0.942 1.17 I 1.57 1.94 II 2.58 3.19 3.90 II 4.79 II 6.23 II 7.58 I 
(0.786-1.09) I <o.918-1 .31> : (1 .31 -1.85) (1 .64-2.32) :: (2.12-3.13) (2.55-3.91 ) (3.04-4.87) :: (3.58-6.11 ) :: (4.42-8.24) :: (5.15-10.3) : 

115-min I 0.776 0.968 I 1.30 1.61 II 2.14 2.63 3.22 II 3.96 I 5.15 I (4.:6~8~48) I 0.648-0,896) (0,804-1.1 3) . (1.09-1.53) (1.35-1 .92) :: (1. 76-2.58) (2.10-3.22) (2.51-4.02) :· (2.96-5.04) : (3,65-6.80) B 0.522 0.652 I 0.872 1.08 1.44 1.77 2.17 2.66 3.47 4.22 
(0.436-0.602) '0.542-0.760) I (0,732-1.03) (0.910-1.29) (1 .18-1 .74) (1.42-2.17) (1.69-2.71) (1 .99-3.40) (2.46-4 ,58) (2.86-5,71) 

160-min j 
0.323 0.403 0.539 0.670 0.889 1.10 II 1.34 II 1.65 I 2.15 I (1.:7~~54) I 0.270-0.373) 0.336-0.471' (0.453-0.637 0.563-0.798 (0.731 -1.08) (0.877-1.34) (1.05-1.68) (1.23-2.10) (1 .52-2.84) 

G 0.212 0.264 0.339 0.406 0.508 0.601 0.710 0.856 1.12 1.37 
0.186-0.245) l(o.232.0.305, 0.295-0,394' 0.348-0,470' 0.426-0.594) i(0.493-0. 71 0) 0.568-0.851' (0.664-1 .06) (0,828-1.43) (0.976-1 .79) 

G 0.170 0.211 0.265 0.310 0.373 0.429 0.497 0.594 0.762 0.921 
(0.151 -0.194) (0.189-0.242' (0.235-0.303) (0.272-0.355) (0.323-0.429) 0.366-0.499) (0.416-0.586) (0.486-0. 71 0) (0.605-0.963) (0.713-1 .20) 

B 0.122 0.152 0.188 0.216 0.253 0.280 0.308 0.344 0.416 0.487 
0.109-0.137) '0.136-0.172' 0.167-0.214 0.191 -0.245 0.221 -0.289) 0.242-0.322) 0.263-0.358' '0.289-0.405 0.343-0.497 0.395-0.608 

~ 0.081 0.102 0.129 0.150 0.178 0.199 0.221 0.243 0.272 0.298 
l(o.on-0.091 l l(o.091.0.115) (o.11 S-0.145' 0.132-0.169) 0.155-0.202) l(o.112-0.228> 0.188-0.255' '0.204-0.284) (0.223-0.324' (0.239-0.361) 

E] 0.052 0.066 0.085 0.100 0.122 0.139 0.157 0.176 0.203 0.225 
(0.046-0.059' ' 0.059-0.074' 0.075-0,095 (0.089-0.113) (0.107-0.138) 0.121-0.158) 0.136-0.180) 1(0. 150-0.203 0.170-0.237 (0.184-0.265 El 0.032 0.040 0.052 0.063 0.077 0.089 0.101 0.115 0.133 0.149 
(0 .020-0.036) l(o.o35-o.o46' 0.046-0.060 0.055-0,071) (0,067-0.088) 0.076-0.102) '0.086-0.118) 0.096-0.134' (0.109-0.159 0.119-0.179' E 0.023 0.029 0.039 0.047 0.058 0.068 0.078 0.088 0.104 0.117 
(0.020-0.026' (0.026-0.034 (0.034-0.045 (0.041-0.054) (0.050-0.067) 1(0.058-0.078) l(o.065-0.091, 0.073-0.104) (0.084-0.1 24) (0.092-0.141) 

I 4-day I 0.019 0.024 0.032 0.039 0.049 0.057 0.066 0.075 0.089 0.100 
'0.017-0.021' 0.021-0.028 0.028-0.037 (0.034-0.045\ 0.042-0.057) 0.049-0.066) 0.055-0.077) 0.062-0.089) (0.072-0.107) 0.079-0.122 

I 7-day I 0.013 0.016 0.022 0.027 0.034 0.039 0.046 0.052 0.062 0.070 
(0.011-0.015) 10.014-0.019\ I0.019-0.026 .(0.023-0.031 \ 0.029-0.039) 0.033-0.046) '0.038-0.054' 0.043-0.062' 0.049-0.075 0.054-0.086 

110-day 1 
0.010 0.013 0.018 0.021 0.027 0.031 0.035 0.040 0.047 0.053 

'0.009-0.012) (0.011-0.015' 0.015-0.020 (0.018-0.025) (0.023-0.031) 0.026-0.036' 0.029-0.042 ' 0.033-0.048) (0.038-0.057 (0.041-0.065 

120-day 1 
0.006 0.008 0.011 0.013 0.016 0.019 0.021 0.024 0.027 0.030 

0.006-0.007 0.007-0.010\ (0.010-0.013 (0.012-0.015 0.014-0.019) 0.016-0.022' 0.018-0.025' 0.020-0.028' 0.022-0.033 0.024-0.037 

130-day 1 
0.005 0.007 0.009 0.011 0.013 Q.015 0.017 0.018 0.021 0.024 

'0.004-0.006) 10.006-0.008' 0.008-0.010 0.009-0.012) 0.011-0.015) 0.013-0.017) 0.014-0.019' 0.015-0.022' 0.017-0.025 0.019-0.028 

145-day I 0.004 0.005 0.007 0.008 0.010 0.012 0.013 0.014 0.016 0.018 
(0.004-0.005) 0.005-0.006\ 0.006-0.008) (0.007-0.010) (0.009-0.012) 0.01 0-0.013) l(o.011 -0.015) (0.012-0.017) (0.014-0.019) (0.015-0.022) 

160-day 1 
0.003 0.005 ;\

1111 
0.006 '\ ll,

1 
0.001 nll

11 
0.009 0.010 0.011 0.012 0.013 0.014 

10.003-0.004' 0.004-0.005 0.005-0.007 0.006-0.008 0.007-0.010) 0.008-0.011) 1(0.009-0.012' 0.01 O-Cx014 0.011-0.015) 0.012-0.017) 

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS). 

Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval . The probability that precipitation frequency estimates (for a 
191ven duration and average recurrence Interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not 
checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values. 

Please refer to NOAA Atlas 14 document for more information. 
.. 

Back to Top 

PF graphical 

https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.html?lat=39.6937 &lon=-119. 6970&data=intensity&units=engllsh&series=pds 
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Worksheet 2: Runoff curve number and runoff 
Project 

f) , \J€ 0 1\tcS 
By rz.,-s Date 

Location Checked Date 

11120 CAMIC> 141a:1 4J 
Check one: D Present D Developed 

'il,f' - . . '"' ' .· ... , . . .;,·.: .;,;/ ,)if\:'.:)tf.C::, ''• ,: .' .... ·•,.,: }:{:;Jjf}ij_fo< '·i!•t 
. .,. 

::.fJTiTe"iii • •-IIA'l:.lllllllllll l ::.lr, ,, .... ,,'· ,· \/;. .· / .·:i?·•,.· "' ' --.:,,. ;{••:,:,>•' ·• 

Soil name Cover description CN 
11 

Area Product 

and of 

hydrologic CN x area 

group 
C}J ~ '1' • acres C\I 

(cover type, treatment, and hydrologic condition; percent C\I 
l!! l!! • mi2 Q) 

(appendix A) impervious; unconnected/connected impervious area ratio) :E ::, ::, 

~ 
C> C> • % u: u: 

IVO- L.JJ1-1~-r SwtJ't 
~~£13Q.-t.61-\ I~~!, (Q~ 6,AN() 4~ ll() 49 1-'6,, A 

Sl ICC) 5 \ 

11 Use only one CN source per line 
Totals• 

~ CN (weighted) = total product = = I Use CN. , 
total area 

ftl::flfiTi!i1 .. ,· 
.. ,. .f ,, ...... 

P°ll£' • ~cNaoc>,i, 
'"Sto1 n 1 #~ • 

?0$ · Oc:.-tA.1.e'l!l,c.-., 
.......tQFFR #2 Storm #3 

Frequency ................................................. yr I(() "(lL I I<) ~ llG>yt-/100M 

Rainfall, P (24-hour) .................................. in 6.48 6.49 
Runoff, Q .................................................. in z.44 Z.<o? 

(Use P and CN with table 2-1, figure 2-1, or 
.5 ~ ( Kl.41 fh· Q=(?-o. ZS J ~ equations 2-3 and 2-4) =----,o 

c,J 9, <o I Pcr.,-r (?~o.ts) 

D-2 (210-VI-TR-55, Second Ed., June 1986) 



Worksheet 4: Graphical Peak Discharge method 
Project By Date 

Location Checked Date 

Check one: ~ Present [}d Developed 

1. Data 

Drainage area .. .. .. ............ ........ ... ......... .. .. Am = _ o;:c.· ...:..' 0=...:...15.,,..h....__ mi2 (acres/640) 

Runoff curve number ...... .. ... ...... ..... ..... .... .. CN = __ 4 .... ~'-'-/ .... 6~1-- (From worksheet 2) 
t 

Time of concentration ......... ... .. ............. ... ... Tc = _ .,,.O:..:... 1""~µ7_..:..,:kr:..___ hr (From worksheet 3) 

Rainfall distribution ..... ....... ... ... ... .. .... ... ... .. .... = __ ...,I\.__ ___ (I , IA, 11111) 

ih~~~g~no~::::~s~~eda~.~.~.~~~ ······ ·· ···· ..... .... .. = - -<:/~-- percent of Am ( ___ acres or mi2 covered) 

Storm #3 

2. Frequency .... .... ..... ...... ...... ... ................. .. ........... .... ...... .......... ...... yr IW 11./,0'11 /U/yaft(I fl1 

3. Rainfall , P (24-hour) ......... .. .. ... ... .. .. ........ ... .... .... ........ .. .. .............. in 

D-4 

4. Initial abstraction, la .. ....... ..... ... ........ ......... ....... .. .. ....... ... ... .... ....... in I 7. a 2- \ 1.9 2 z. I I 
(Use CN with table 4-1) 

5. Compute la/P ... ..... .... ..... ... ... .... ..... .. .... ....... ........ ... ... ........ ...... .... .... . \o.z:¥ Io. zzG, I I 

6. Unit peak discharge, qu ........ ............ ... .. .. ..... .... .... .... ....... .... . csm/in .__I 7_eo--i.,__I 6GO_,___\ _I 
(Use Tc and la/ P with exhibit 4- __ ) 

7. Runoff, Q ········ ········· ···· ····· ···· ············· ···· ···· ···· ·· ··· ···· ······· ·· ·· ·· ···· ··· ·· in .__I z_.44-____Ll_z_. '1_7 _,__I _ __,I 
(From worksheet 2) Figure 2-6 

8. Pond and swamp adjustment factor, Fp ..... ..... .. .... ...... .. .... ............ .. . 
(Use percent pond and swamp area 

I I I 
with table 4-2. Factor is 1.0 for 
zero percent pond ans swamp area.) 

9. Peak discharge, qp .... .. ..... .. .. ... .. .... ..... ... ..... .. .... .... ....... ....... ...... .. ft3/sl ._ _2_~_. G,_@ _ _._j _3_3_. 3 _ __.j ___ __JI 

(210-VI-TR-55, Second Ed. , June 1986) 



Worksheet 6a: Detention basin storage, peak outflow discharge ( q
0

) known 
Project -;; By Date 

Ot..v6 C)~') 
Location 

Check one: D Present [ii Developed 

Q) 

l 
• .... 

0 
C 
0 

1 
iii 

• 

Checked Date 

i 

7 ·---4-~ 
, .. ,.---~ ·---- " 

Detention basin storage ( acre feet ) 

1. Data: /h 

Dra·Inage area A v.015(., m1·2 
Rainfall distrib~ti.on........ m = f1 
type ( I, IA, 11 , Ill) = - ~-

1st 2nd 
Stage Stage 

2. Frequency .. .. .............. yr I twa.r"o-rl 

3. Peak inflow 1
3 3 discharge qi .. .......... ft3/s ,__._3_...___~ 

(from worksheet 4 or 5b) 
jj 

4. P.eak outflow 
3 

I 2<.3, c,9 I I 
discharge q .. .. .. .... ft /s ~----------u 

5. Compute qo ................ I~ o_· ,_e,_.9~-~ 
qi 

Y 2nd stage q includes 1st stage q . 
· 0 0 

6. ~ .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. l.__c _ .___;;, e____._ _ ___. 
Vr 
( Use ~ with figure 6-1) 

q, 

7.Runoff,~ ...... .. ......... inl Z . l,7 I 
( From worksheet 2) 

8. Runo~/~'.~.~~ ....... ac ft ~' z_._1~Z--- --~ 
(Vr = OAm 53.33) 

9
· ~~0~~~~ .. ~~~~~~'. .. .. ac-ft I c, Ao I 

10. Maximum storage Emax 
(from plot) 

.,,',.o7 ~, 

~.t,J I·. ~.&.C. ~,f,..) 2: 4~c.... 
Vr-= se,pZZn' Vr' 3B,C,8lF'7' 

· Ii, '5"<,v 

~~5CZ -+ 36 , '-f:l ~ 7~12.0~ FT <.,vi'" 

?~t: k IUJ\<., ~ ~ z.44- ..lOp Vr -- to, 5~ rr 1 

(210-VI-TR-55, Second Ed., June 1986) D-7 
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I INTRODUCTION 
 
Axion Geotechnical is pleased to present results of a preliminary geotechnical investigation 
our firm performed for the proposed Blue Oaks development. The 10-acre parcel is Washoe 
County Assessor’s Office Parcel Number 534-600-12 and is at 11720 Capo Rico Lane which 
is on the east side of Pyramid Highway in the Spanish Springs Valley area of Washoe 
County, Nevada (Property). We understand development will include construction of 
individual lots for single-family residences. We development will be serviced by community 
water and sewer systems with on-site storm water retention. We anticipate the structures will 
have one to two levels, will be wood-framed, and supported with shallow conventional spread 
foundations. Dedicated service streets will be surfaced with asphaltic concrete. 
 
We have not received information concerning anticipated foundation loads; however, we 
anticipate maximum wall loads will be on the order of one kip per foot (dead plus live plus 
snow load), and maximum column loads will be less than two to three kips (dead plus live 
plus snow load). For frost protection, perimeter foundations will bottom at least 24 inches 
below lowest adjacent exterior ground surface. Structural design will follow criteria outlined in 
the 2016 International Residential Code. 
 
We have not received civil engineering information; however, we anticipate that earthwork to 
attain proposed pad grades and for proper site drainage will result in cuts and fills of less than 
five feet. New slopes will be constructed at final inclinations of two horizontal to one vertical 
(2H:1V) or flatter. Site earth retaining walls are not anticipated. Depth of utility trenches 
should be less than 8 feet. We assume underground utilities in proposed structural areas will 
be abandoned or relocated. Earthwork will be performed in accordance with the 2016 
International Residential Code, and the 2012 Standard Specifications for Public Works 
Construction, Revision 8 (Regional Transportation Commission). 
 
The purpose of our work was to perform a site reconnaissance and review available literature 
and maps to provide opinions and discussions concerning the geotechnical suitability of the 
Property for its intended use. Once design parameters, such as building locations, finish floor 
elevations, foundation loads and proposed grading are known; a design-level geotechnical 
investigation report with detailed information of the subsurface soil conditions and 
recommendations for design and construction must be performed. 
 
This report is preliminary and geotechnical in nature and not intended to identify other 
potential site constraints such as environmental hazards, wetlands determinations or the 
potential presence of buried utilities. Opinions and discussions included in this report are 
specific to development at the Property and are not intended for off-site development. 
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II SITE AND SOIL CONDITIONS 
 
The Property is occupied by a single-family residence and is bordered by Campo Rico Lane 
to the west, undeveloped land to the north and east, and a single-family residence to the 
south. The Property grades gently downward from east to west and is covered by medium 
dense to dense sagebrush and weeds. Overhead utilities are present along the western 
property line.  
 

 
View of Property from west to east 

 
Based on the United States Geological Survey 7.5-Minute topographic map of the Griffith 
Canyon Quadrangle, the Property is in the Section 14, Township 21 North, Range 20 East, 
and elevation is between about 4560 and 4600 feet relative to mean sea level. 
 
Mapping by Larry J. Garside and Fred L. Nials (Preliminary Geologic Map of the Griffith 
Canyon Quadrangle, Nevada Bureau of Mines and Geology, dated 1998), the materials 
underlying the Property consist of older alluvial fan deposits (Qoa). This unit consists of 
alluvial fan remnants with moderately to deeply incised surfaces, primarily consisting of semi-
consolidated pebbly to bouldery arkosic sand derived from Hungry Ridge. In some areas, 
especially on the eastern margin of Hungry Ridge, these deposits grade into deposits of Qdg 
that may or may not contain corestones of relatively unweathered intrusive lithologies. 
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Geologic units according to the Preliminary Geologic Map of Griffith Canyon Quadrangle 

 
According to the U.S. Department of Agriculture Natural Resources Conservation Service 
Web Soil Survey, the underlying earth material consists of Linhart stony coarse sand, 4 to 8 
percent slopes (map unit #1210). This very deep, somewhat excessively drained soil is on 
alluvial fans and formed in alluvium derived dominantly from granitic rocks. Elevation is from 
4,500 to 6,500 feet. Typically, 1 to 3 percent of the surface is covered with stones. The 
surface layer is a dark grayish brown, stony coarse sand about 14 inches thick. The 
underlying material to a depth of 60 inches is a grayish brown to light brownish gray, 
stratified, very gravelly, coarse sand to very gravelly, loamy coarse sand. Permeability is 
rapid. Available water capacity is very low. Effective rooting depth is 60 inches or more. 
Runoff is slow, and the hazard of water erosion and soil blowing is slight. Limitations to 
shallow excavations are severe due to cutbanks caving. Limitations to dwellings with or 
without basements is severe due to flooding. Limitations to roads and streets are severe due 
to flooding. Limitations to septic tank absorption fields is severe due to flooding and poor 
filtering. Shrink-swell potential is low. Flooding is occasional and very brief. Depth to high 
water table is greater than 6 feet. Depth to bedrock is greater than 60 inches Potential frost 
action is low. Risk of corrosion to uncoated steel and concrete is moderate. This soil is 
subject to occasional flash flooding during storms of unusually high intensity. The main 
limitations associated with this unit for urban development, as described by the Soil 
Conservation Service, are flooding and rapid permeability.  
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Soil units according to the Web Soil Survey 

 
Ill GEOLOGIC AND SEISMIC CONSIDERATIONS 
 
To evaluate potential geological hazards at the Property, our study included a site 
reconnaissance and review of available literature and maps. 
 
A. Geology 
 
The Property is in the northern portion of the Spanish Springs Valley, a complex basin 
bordered to the east by the Pah Rah Range which is composed of granite and gabbro 
intrusions, ash flow tuffs, and andesitic and basaltic flows and to the west by primarily granitic 
rock. The entire valley and accompanying ridges drain to the south. The southern 1/3 of the 
valley is poorly drained and numerous small ponds have formed, in part, from the termination 
of the Orr Ditch. The North Truckee Drain which exits the valley partially drains the area.  
 
B. Faulting and Seismicity 
 
Based on referenced geologic map, faults do not cross the Property. According to Quaternary 
Faults in Google Earth by the USGS, faults do not cross the Property. Quaternary-age faults 
are those which have experienced movement in the last 1.6 million years. The website 
indicates that the nearest Holocene- to latest-Pleistocene-age fault is approximately 2.78 
miles SW of the Property. Faults of this age have moved or shifted in the last 15,000 years. 
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Based on the Nevada Seismological Laboratory website (http://www.seismo.unr.edu), the 
nearest principal Quaternary-age faults is the Spanish Springs Valley fault zone. The Nevada 
Seismological Laboratory indicates an earthquake of magnitude 6.9, is possible along this 
fault zone (Reno/Carson Fault Information, updated January 31, 2003).  
 
C. Liquefaction 
 
Liquefaction is a loss of soil shear strength associated with loose saturated granular soils 
subjected to strong earthquake shaking. Liquefaction can result in unacceptable movement of 
foundations supported by such soils. A detailed assessment of liquefaction potential is not 
part of the scope of our work; however, based on our anticipation that ground water is not 
present within the upper 50 feet, we do not believe the Property is susceptible to liquefaction. 
 
D. Slope Stability 
 
Based on our anticipation that slopes will be constructed at final inclinations of two horizontal 
to one vertical (2H:1V) or flatter, and that proper drainage will be provided, we do not believe 
rock falls or landslides will impact the Property. 
 
E. Radon 
 
Radon, a colorless, odorless, radioactive gas derived from the natural decay of uranium, is 
found in nearly all rocks and soils. The Environmental Protection Agency (EPA) suggests that 
remedial action be taken to reduce radon in any structure with average indoor radon of 4.0 
picocuries per liter (pCi/L) or more. Based on our review of Radon in Nevada, the Property is 
in an area where average indoor radon concentrations can potentially be greater than 4.0 
pCi/L. 
 
F. Flooding 
 
The Federal Emergency Management Agency flood map (FEMA-Map 32031C2855G, dated 
March 16, 2009) shows the Property in Flood Hazard Zones X unshaded. According to 
FEMA, these are areas determined to be outside the 0.2% annual chance floodplain. 
 
IV OPINIONS AND DISCUSSIONS 
 
Based on results of our investigation, experience in the area, and understanding of the 
proposed project, we conclude that the site is suitable for development of single-family 
residences provided the recommendations included in our report are adhered to during 
design and construction. The primary geotechnical concerns identified are the potential 
presence of loose surface soils and relative clean nature of portions of the native soils. 
 
 
 
 



Mr. Ken Dixon Axion Geotechnical, LLC 
Preliminary Geotechnical Feasibility Study - Project No. 19.253.01-G 681 Edison Way 
Proposed Blue Oaks Reno, Nevada 89502 
11720 Campo Rico Lane - Spanish Springs Valley Area of Washoe County, Nevada (775) 771-2388 
May 24, 2019 - Page 6 
 
 

 
 

Portions of the native soils may be in a relatively low (e.g. loose) density state. Loose soils 
can experience a loss of shear strength, especially when wet or saturated, resulting in 
unacceptable movement of foundations, interior slabs-on-grade, exterior flatwork and 
pavement sections. Wet or saturated conditions can occur as a result of seasonal variations 
in precipitation, landscape irrigation, broken or leaking water pipes and sewer lines, and/or 
poor site drainage. To provide for adequate support within these areas, loose soils will 
require upgrading through compaction. 
 
Portions of the underlying soil may be clean sand and contain little or no binder such as silt or 
fine sand. Consideration should be given to the increased difficulty associated with moisture 
conditioning and attaining specified compaction associated with clean soils. Consideration 
should also be given to the potential for instability of excavation sidewalls and the subsequent 
lateral increase in pit dimensions and trench widths due to widening or over-break. We 
anticipate stabilization measures such reducing slope excavation inclination or installing 
shoring will be necessary to maintain stability and to ensure safety. 
 
The soil survey suggests the native soils may exhibit a corrosion potential to steel and 
concrete, and that native soils exhibit rapid permeability. Based on our experience in the 
area, we believe adequate corrosion mitigation can be achieved by using properly prepared 
and placed Type II portland cement concrete, by maintaining a minimum 3-inch concrete 
cover where reinforcing steel or other metal is in close proximity to on-site soils and, at the 
direction of the Manufacturer, by using special coating on reinforcing steel and metal. Based 
on our understanding that the Property will be serviced by community water, sewer and storm 
drain systems, we do not believe rapid permeability rates will impact the site. Consideration, 
however, should be given to performing infiltration tests if retention/detention basins are 
proposed. 
 
There are no other apparent geologic hazards that would place unusual constraints on the 
project; however, strong ground shaking associated with earthquakes should be expected to 
occur during the life of the project. 
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Ken Dixon 
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Axion Engineering, LLC 
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Telephone: (775) 771-5554 
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IPaC resource list
This report is an automatically generated list of species and other resources such as critical habitat
(collectively referred to as trust resources) under the U.S. Fish and Wildlife Service's (USFWS)
jurisdiction that are known or expected to be on or near the project area referenced below. The list
may also include trust resources that occur outside of the project area, but that could potentially be
directly or indirectly a�ected by activities in the project area. However, determining the likelihood
and extent of e�ects a project may have on trust resources typically requires gathering additional
site-speci�c (e.g., vegetation/species surveys) and project-speci�c (e.g., magnitude and timing of
proposed activities) information.

Below is a summary of the project information you provided and contact information for the USFWS
o�ce(s) with jurisdiction in the de�ned project area. Please read the introduction to each section
that follows (Endangered Species, Migratory Birds, USFWS Facilities, and NWI Wetlands) for
additional information applicable to the trust resources addressed in that section.

Location
Washoe County, Nevada

Local o�ce
Reno Fish And Wildlife O�ce

  (775) 861-6300
  (775) 861-6301

1340 Financial Boulevard, Suite 234
Reno, NV 89502-7147

http://www.fws.gov/nevada/

U.S. Fish & Wildlife ServiceIPaC

http://www.fws.gov/nevada/
https://ecos.fws.gov/ipac/
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Endangered species
This resource list is for informational purposes only and does not constitute an analysis of
project level impacts.

The primary information used to generate this list is the known or expected range of each species.
Additional areas of in�uence (AOI) for species are also considered. An AOI includes areas outside of
the species range if the species could be indirectly a�ected by activities in that area (e.g., placing a
dam upstream of a �sh population, even if that �sh does not occur at the dam site, may indirectly
impact the species by reducing or eliminating water �ow downstream). Because species can move,
and site conditions can change, the species on this list are not guaranteed to be found on or near
the project area. To fully determine any potential e�ects to species, additional site-speci�c and
project-speci�c information is often required.

Section 7 of the Endangered Species Act requires Federal agencies to "request of the Secretary
information whether any species which is listed or proposed to be listed may be present in the area
of such proposed action" for any project that is conducted, permitted, funded, or licensed by any
Federal agency. A letter from the local o�ce and a species list which ful�lls this requirement can
only be obtained by requesting an o�cial species list from either the Regulatory Review section in
IPaC (see directions below) or from the local �eld o�ce directly.

For project evaluations that require USFWS concurrence/review, please return to the IPaC website
and request an o�cial species list by doing the following:

1. Draw the project location and click CONTINUE.
2. Click DEFINE PROJECT.
3. Log in (if directed to do so).
4. Provide a name and description for your project.
5. Click REQUEST SPECIES LIST.

Listed species  and their critical habitats are managed by the Ecological Services Program of the U.S.
Fish and Wildlife Service (USFWS) and the �sheries division of the National Oceanic and Atmospheric
Administration (NOAA Fisheries ).

Species and critical habitats under the sole responsibility of NOAA Fisheries are not shown on this
list. Please contact NOAA Fisheries for species under their jurisdiction.

1. Species listed under the Endangered Species Act are threatened or endangered; IPaC also shows
species that are candidates, or proposed, for listing. See the listing status page for more
information.

2. NOAA Fisheries, also known as the National Marine Fisheries Service (NMFS), is an o�ce of the
National Oceanic and Atmospheric Administration within the Department of Commerce.

The following species are potentially a�ected by activities in this location:

Fishes

1

2

NAME STATUS

https://www.fws.gov/ecological-services/
https://www.fisheries.noaa.gov/topic/consultations/endangered-species-act-consultations
http://www.nmfs.noaa.gov/pr/species/esa/listed.htm
https://www.fws.gov/endangered/laws-policies/esa.html
https://ecos.fws.gov/ipac/status/list
https://www.fisheries.noaa.gov/
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Critical habitats
Potential e�ects to critical habitat(s) in this location must be analyzed along with the endangered
species themselves.

THERE ARE NO CRITICAL HABITATS AT THIS LOCATION.

Migratory birds

THERE ARE NO MIGRATORY BIRDS OF CONSERVATION CONCERN EXPECTED TO OCCUR AT THIS LOCATION.

Tell me more about conservation measures I can implement to avoid or minimize impacts to migratory birds.

Nationwide Conservation Measures describes measures that can help avoid and minimize impacts to all birds at
any location year round. Implementation of these measures is particularly important when birds are most likely to
occur in the project area. When birds may be breeding in the area, identifying the locations of any active nests and
avoiding their destruction is a very helpful impact minimization measure. To see when birds are most likely to

Cui-ui Chasmistes cujus
No critical habitat has been designated for this species.
https://ecos.fws.gov/ecp/species/456

Endangered

Lahontan Cutthroat Trout Oncorhynchus clarkii henshawi
No critical habitat has been designated for this species.
https://ecos.fws.gov/ecp/species/3964

Threatened

Certain birds are protected under the Migratory Bird Treaty Act  and the Bald and Golden Eagle
Protection Act .

Any person or organization who plans or conducts activities that may result in impacts to migratory
birds, eagles, and their habitats should follow appropriate regulations and consider implementing
appropriate conservation measures, as described below.

1. The Migratory Birds Treaty Act of 1918.
2. The Bald and Golden Eagle Protection Act of 1940.

Additional information can be found using the following links:

Birds of Conservation Concern http://www.fws.gov/birds/management/managed-species/ 
birds-of-conservation-concern.php
Measures for avoiding and minimizing impacts to birds
http://www.fws.gov/birds/management/project-assessment-tools-and-guidance/ 
conservation-measures.php
Nationwide conservation measures for birds
http://www.fws.gov/migratorybirds/pdf/management/nationwidestandardconservationmeasures.pdf

1

2

http://www.fws.gov/migratorybirds/pdf/management/nationwidestandardconservationmeasures.pdf
https://www.fws.gov/birds/management/project-assessment-tools-and-guidance/conservation-measures.php
https://ecos.fws.gov/ecp/species/456
https://ecos.fws.gov/ecp/species/3964
https://www.fws.gov/birds/policies-and-regulations/laws-legislations/migratory-bird-treaty-act.php
https://www.fws.gov/birds/policies-and-regulations/laws-legislations/bald-and-golden-eagle-protection-act.php
http://www.fws.gov/birds/management/managed-species/birds-of-conservation-concern.php
http://www.fws.gov/birds/management/project-assessment-tools-and-guidance/conservation-measures.php
http://www.fws.gov/migratorybirds/pdf/management/nationwidestandardconservationmeasures.pdf
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occur and be breeding in your project area, view the Probability of Presence Summary. Additional measures and/or
permits may be advisable depending on the type of activity you are conducting and the type of infrastructure or
bird species present on your project site.

What does IPaC use to generate the migratory birds potentially occurring in my speci�ed location?

The Migratory Bird Resource List is comprised of USFWS Birds of Conservation Concern (BCC) and other species
that may warrant special attention in your project location.

The migratory bird list generated for your project is derived from data provided by the Avian Knowledge Network
(AKN). The AKN data is based on a growing collection of survey, banding, and citizen science datasets and is
queried and �ltered to return a list of those birds reported as occurring in the 10km grid cell(s) which your project
intersects, and that have been identi�ed as warranting special attention because they are a BCC species in that
area, an eagle (Eagle Act requirements may apply), or a species that has a particular vulnerability to o�shore
activities or development.

Again, the Migratory Bird Resource list includes only a subset of birds that may occur in your project area. It is not
representative of all birds that may occur in your project area. To get a list of all birds potentially present in your
project area, please visit the AKN Phenology Tool.

What does IPaC use to generate the probability of presence graphs for the migratory birds potentially
occurring in my speci�ed location?

The probability of presence graphs associated with your migratory bird list are based on data provided by the
Avian Knowledge Network (AKN). This data is derived from a growing collection of survey, banding, and citizen
science datasets .

Probability of presence data is continuously being updated as new and better information becomes available. To
learn more about how the probability of presence graphs are produced and how to interpret them, go the
Probability of Presence Summary and then click on the "Tell me about these graphs" link.

How do I know if a bird is breeding, wintering, migrating or present year-round in my project area?

To see what part of a particular bird's range your project area falls within (i.e. breeding, wintering, migrating or
year-round), you may refer to the following resources: The Cornell Lab of Ornithology All About Birds Bird Guide, or
(if you are unsuccessful in locating the bird of interest there), the Cornell Lab of Ornithology Neotropical Birds
guide. If a bird on your migratory bird species list has a breeding season associated with it, if that bird does occur
in your project area, there may be nests present at some point within the timeframe speci�ed. If "Breeds
elsewhere" is indicated, then the bird likely does not breed in your project area.

What are the levels of concern for migratory birds?

Migratory birds delivered through IPaC fall into the following distinct categories of concern:

1. "BCC Rangewide" birds are Birds of Conservation Concern (BCC) that are of concern throughout their range
anywhere within the USA (including Hawaii, the Paci�c Islands, Puerto Rico, and the Virgin Islands);

2. "BCC - BCR" birds are BCCs that are of concern only in particular Bird Conservation Regions (BCRs) in the
continental USA; and

3. "Non-BCC - Vulnerable" birds are not BCC species in your project area, but appear on your list either because of
the Eagle Act requirements (for eagles) or (for non-eagles) potential susceptibilities in o�shore areas from
certain types of development or activities (e.g. o�shore energy development or longline �shing).

Although it is important to try to avoid and minimize impacts to all birds, e�orts should be made, in particular, to
avoid and minimize impacts to the birds on this list, especially eagles and BCC species of rangewide concern. For
more information on conservation measures you can implement to help avoid and minimize migratory bird
impacts and requirements for eagles, please see the FAQs for these topics.

https://www.fws.gov/birds/management/project-assessment-tools-and-guidance/conservation-measures.php
https://www.fws.gov/birds/policies-and-regulations/permits.php
https://www.fws.gov/birds/management/managed-species/birds-of-conservation-concern.php
http://www.avianknowledge.net/
https://data.pointblue.org/api/v3/annual-summaries-about-data-types.html
https://www.fws.gov/birds/management/managed-species/eagle-management.php
http://avianknowledge.net/index.php/phenology-tool/
http://www.avianknowledge.net/
https://data.pointblue.org/api/v3/annual-summaries-about-data-types.html
https://www.allaboutbirds.org/guide/search/
https://neotropical.birds.cornell.edu/Species-Account/nb/home
https://www.fws.gov/birds/management/managed-species/birds-of-conservation-concern.php
https://www.fws.gov/birds/management/managed-species/bald-and-golden-eagle-information.php
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Details about birds that are potentially a�ected by o�shore projects

For additional details about the relative occurrence and abundance of both individual bird species and groups of
bird species within your project area o� the Atlantic Coast, please visit the Northeast Ocean Data Portal. The Portal
also o�ers data and information about other taxa besides birds that may be helpful to you in your project review.
Alternately, you may download the bird model results �les underlying the portal maps through the NOAA NCCOS
Integrative Statistical Modeling and Predictive Mapping of Marine Bird Distributions and Abundance on the Atlantic
Outer Continental Shelf project webpage.

Bird tracking data can also provide additional details about occurrence and habitat use throughout the year,
including migration. Models relying on survey data may not include this information. For additional information on
marine bird tracking data, see the Diving Bird Study and the nanotag studies or contact Caleb Spiegel or Pam
Loring.

What if I have eagles on my list?

If your project has the potential to disturb or kill eagles, you may need to obtain a permit to avoid violating the
Eagle Act should such impacts occur.

Proper Interpretation and Use of Your Migratory Bird Report

The migratory bird list generated is not a list of all birds in your project area, only a subset of birds of priority
concern. To learn more about how your list is generated, and see options for identifying what other birds may be in
your project area, please see the FAQ “What does IPaC use to generate the migratory birds potentially occurring in
my speci�ed location”. Please be aware this report provides the “probability of presence” of birds within the 10 km
grid cell(s) that overlap your project; not your exact project footprint. On the graphs provided, please also look
carefully at the survey e�ort (indicated by the black vertical bar) and for the existence of the “no data” indicator (a
red horizontal bar). A high survey e�ort is the key component. If the survey e�ort is high, then the probability of
presence score can be viewed as more dependable. In contrast, a low survey e�ort bar or no data bar means a lack
of data and, therefore, a lack of certainty about presence of the species. This list is not perfect; it is simply a starting
point for identifying what birds of concern have the potential to be in your project area, when they might be there,
and if they might be breeding (which means nests might be present). The list helps you know what to look for to
con�rm presence, and helps guide you in knowing when to implement conservation measures to avoid or minimize
potential impacts from your project activities, should presence be con�rmed. To learn more about conservation
measures, visit the FAQ “Tell me about conservation measures I can implement to avoid or minimize impacts to
migratory birds” at the bottom of your migratory bird trust resources page.

Facilities

National Wildlife Refuge lands
Any activity proposed on lands managed by the National Wildlife Refuge system must undergo a
'Compatibility Determination' conducted by the Refuge. Please contact the individual Refuges to
discuss any questions or concerns.

THERE ARE NO REFUGE LANDS AT THIS LOCATION.

http://www.northeastoceandata.org/data-explorer/?birds
https://coastalscience.noaa.gov/project/statistical-modeling-marine-bird-distributions/
http://www.boem.gov/AT-12-02/
http://www.boem.gov/AT-13-01/
mailto:Caleb_Spiegel@fws.gov
mailto:Pamela_Loring@fws.gov
https://www.fws.gov/birds/policies-and-regulations/permits/need-a-permit.php
http://www.fws.gov/refuges/
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Fish hatcheries

THERE ARE NO FISH HATCHERIES AT THIS LOCATION.

Wetlands in the National Wetlands Inventory
Impacts to NWI wetlands and other aquatic habitats may be subject to regulation under Section 404
of the Clean Water Act, or other State/Federal statutes.

For more information please contact the Regulatory Program of the local U.S. Army Corps of
Engineers District.

Please note that the NWI data being shown may be out of date. We are currently working to update
our NWI data set. We recommend you verify these results with a site visit to determine the actual
extent of wetlands on site.

This location overlaps the following wetlands:

Data limitations

The Service's objective of mapping wetlands and deepwater habitats is to produce reconnaissance level
information on the location, type and size of these resources. The maps are prepared from the analysis of high
altitude imagery. Wetlands are identi�ed based on vegetation, visible hydrology and geography. A margin of error
is inherent in the use of imagery; thus, detailed on-the-ground inspection of any particular site may result in
revision of the wetland boundaries or classi�cation established through image analysis.

The accuracy of image interpretation depends on the quality of the imagery, the experience of the image analysts,
the amount and quality of the collateral data and the amount of ground truth veri�cation work conducted.
Metadata should be consulted to determine the date of the source imagery used and any mapping problems.

Wetlands or other mapped features may have changed since the date of the imagery or �eld work. There may be
occasional di�erences in polygon boundaries or classi�cations between the information depicted on the map and
the actual conditions on site.

Data exclusions

Certain wetland habitats are excluded from the National mapping program because of the limitations of aerial
imagery as the primary data source used to detect wetlands. These habitats include seagrasses or submerged
aquatic vegetation that are found in the intertidal and subtidal zones of estuaries and nearshore coastal waters.
Some deepwater reef communities (coral or tuber�cid worm reefs) have also been excluded from the inventory.
These habitats, because of their depth, go undetected by aerial imagery.

Data precautions

RIVERINE
R4SBJ

A full description for each wetland code can be found at the National Wetlands Inventory website

http://www.fws.gov/wetlands/
http://www.usace.army.mil/Missions/CivilWorks/RegulatoryProgramandPermits.aspx
https://fwsprimary.wim.usgs.gov/decoders/wetlands.aspx?CodeURL=R4SBJ
https://fwsprimary.wim.usgs.gov/decoders/wetlands.aspx
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Federal, state, and local regulatory agencies with jurisdiction over wetlands may de�ne and describe wetlands in a
di�erent manner than that used in this inventory. There is no attempt, in either the design or products of this
inventory, to de�ne the limits of proprietary jurisdiction of any Federal, state, or local government or to establish
the geographical scope of the regulatory programs of government agencies. Persons intending to engage in
activities involving modi�cations within or adjacent to wetland areas should seek the advice of appropriate federal,
state, or local agencies concerning speci�ed agency regulatory programs and proprietary jurisdictions that may
a�ect such activities.
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