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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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Woodland Village Town Center

The project is proposing a 111 attached unit home project in the Woodland
Village Town Center including a special use permit and tentative map.

18400 Village Parkway
9.8 acres

The project is located at 18400 Village Parkway at the intersection of Village Center Drive and Village Parkway

556-390-14 5.57
556-390-05 4.23

WVC Commercial LLC Wood Rodgers, Inc.
4790 Caughlin Parkway #519 1361 Corporate Blvd

rlissner@gmail.com adurling@woodrodgers.com

Robert Lissner Andy Durling

Woodland Village North, LLC
Same as Owner

WMPA20-0002 & WRZA20-0002

Reno, NV 89519 Reno, NV 89502
775-750-5537







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.
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The request includes a special use permit for an increase in density in the Neighborhood
Commercial (NC) regulatory zoning designation to 14 dwelling units per acre and a request to
decrease the setbacks to 0-feet to allow a 111 unit attached home tentative map on 9.8 acres.

A site plan has been provided and is included as part of this request.

The project is proposed to be completed within one phase and will be developed
based on market conditions and will be completed as soon as possible.

This is an infill site with existing infrastructure already serving the project site. The site is ideal for development
as it is already been graded in anticipation of development. The existing structures will be incorporated into the
project and improvements to serve the facilities will be included in the proposed improvements.

The project is an infill site and is a much needed development in our region as it will provide a type of
housing that is by design generally considered more affordable. The project is proposed to take advantage
of and approve upon the existing infrastructure and has been designed to incorporate the existing facilities.

The surrounding infrastructure was designed and constructed in anticipation of the type of intensity
proposed with this type of facility and is not anticipated to negatively impact the adjacent properties.
A traffic report and preliminary sewer and water studies have been included as part of this request.

All specific landscape, parking and sight design standards have been described in detail in the project description which is included with this application.



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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Washoe County

NV Energy

AT&T

NV Energy
Waste Management

Spectrum

Great Basin Water Co.

65056 & 65058 15.3

Please, refer to the intent to serve letter from the Great Basin Water Co. that is included in Section 4 of this application.

Truckee Meadows Fire Station 42, 3680 Diamond Peak Drive. 1.5 miles

Renown Urgent Care, 280 Vista Knoll Parkway #106, 11.0 miles
Nancy Gomes Elementary School, 3870 Limkin Street, 0.8 miles

Cold Springs Middle School, 18235 Cody Court, adjacent

North Valleys High School, 1470 E. Golden Valley Road, 13.0 miles

Village Center Park, adjacent
North Hills Library, 1075 North Hills Boulevard, 11.7 miles

Route 7 - Silver Lake Road and Stead Boulevard, 9.5 miles



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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The 9.8 acre project is located at the intersection of Village Center Drive and Village Parkway at 18400 Village Parkway.

Woodland Village Town Center

9.8 acres

111 units
11.3 du/ac

800 sq. ft. and 326,700 sq. ft.

16 feet

1,000 square feet

Washoe County

NV Energy

AT&T
NV Energy

Waste Management

Spectrum Communications

Great Basin Water Co.

7.5± acres (76.5%)

The site is flat and ideal for development, there are no development constraints on the property

The range of size include town homes 800 sq. ft. to the largest including common area to be 7.5 acres



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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To accommodate the attached single-family product the setbacks proposed include 0 ft on side and rear and 8 ft on front

Single-family detached product is not allowed in the NC zoning and the proposed setbacks are common with town homes.

There is an existing mixed commercial (Village Grill) and Community Center that will remain on site.

Improvements proposed include ingress and egress, alleyways, off street parking landscaping and trails.

The common areas will continue the existing trails located within the project site and are identified on the site plan.

The trails will provide connectivity through the site from the surrounding common area to the park and school.

There are no ridgelines associated with this property.

There are no fences associated with this property, the only private area will include a front yard.

An Home Owners Association (HOA) will be established to maintain the common areas.

N/A



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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N/A the site is and infill site and has been previously disturbed.

65056 & 65058 15.3

See the intent to serve letter from the Great Basin Water Co. submitted in Section 4 of this submittal

The proposed project will at a minimum utilize energy conservation materials as required in Washoe County Code.

No, the project site is in an area identified as most suitable for development within the Cold Springs Area Plan.

The roads will be private but the community is not proposed to be gated. Pedestrian access through the property will be maintained.

The property is in compliance with all of the policies within the area plan. See project description for further detail.

The property is in compliance with all of the plan modifiers within the area plan. See project description for further detail.

The project is proposed in one phase but maybe be in phased and constructed based on the market conditions.



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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The project is anticipated to disturbed approximately 8.13 acres. See grading plan for more detail.

The project is not anticipating to export any material and import approximately 9,346 cy. See grading plan.

Yes, from all directions. All disturbance will be temporary and comply with all District Health requirements for dust control until permanently stable.

The site is relatively flat and cuts will not exceed 7 ft and fills are anticipated to not exceed 6 ft.

No berms are planned as part of this request.

Minimal retaining walls are anticipated with this project, see grading plan for further details.



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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The request is not anticipated to remove any trees, landscaping will provide a minimum of 296 trees.

All disturbed areas will be developed or formally landscaped. No native seed mix is proposed.

Water trucks will be used for dust suppression during construction as needed.

Yes.



11/8/2020 Account Detail

https://nv-washoe-treasurer.manatron.com/Tabs/TaxSearch/AccountDetail.aspx?p=55639005 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

55639005 Active 11/8/2020 1:46:53
AM

Current Owner: 
WVC RECREATION LLC 

4790 CAUGHLIN PKWY PMB 519 
RENO, NV 89519

SITUS: 
18400 VILLAGE PKWY  
WASHOE COUNTY NV

Taxing District
4000

Geo CD: 

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

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

$11,114.52 $11,111.52 $0.00 $0.00 $0.00

$11,113.90 $11,113.90 $0.00 $0.00 $0.00

$17,578.14 $17,578.14 $0.00 $0.00 $0.00

$17,685.34 $18,304.33 $0.00 $0.00 $0.00

$17,918.40 $17,918.40 $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

2020

2019

2018

2017

2016

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=55639005&card=1&disclaimer=yes
https://www.washoecounty.us/treas/Address_Change.php
https://nv-washoe-treasurer.manatron.com/Tabs/TaxSearch/AccountDetail/BillDetail.aspx?p=55639005&a=&b=2020507993&y=2020&t=4764196
https://nv-washoe-treasurer.manatron.com/Tabs/TaxSearch/AccountDetail/BillDetail.aspx?p=55639005&a=&b=2019150827&y=2019&t=4366702
https://nv-washoe-treasurer.manatron.com/Tabs/TaxSearch/AccountDetail/BillDetail.aspx?p=55639005&a=&b=2018142524&y=2018&t=4143092
https://nv-washoe-treasurer.manatron.com/Tabs/TaxSearch/AccountDetail/BillDetail.aspx?p=55639005&a=&b=2017151438&y=2017&t=3938590
https://nv-washoe-treasurer.manatron.com/Tabs/TaxSearch/AccountDetail/BillDetail.aspx?p=55639005&a=&b=2016152564&y=2016&t=3722126
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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

55639014 Active 11/8/2020 1:46:53
AM

Current Owner: 
WVC COMMERCIAL LLC 

4790 CAUGHLIN PKWY PMB 519 
RENO, NV 89519

SITUS: 
18705 VILLAGE CENTER DR  

Taxing District
4000

Geo CD: 

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

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

$6,252.79 $6,252.79 $0.00 $0.00 $0.00

$5,954.44 $5,954.44 $0.00 $0.00 $0.00

$5,681.72 $5,681.72 $0.00 $0.00 $0.00

$5,677.43 $5,677.43 $0.00 $0.00 $0.00

$5,671.19 $5,671.19 $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
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2019

2018

2017

2016

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=55639014&card=1&disclaimer=yes
https://www.washoecounty.us/treas/Address_Change.php
https://nv-washoe-treasurer.manatron.com/Tabs/TaxSearch/AccountDetail/BillDetail.aspx?p=55639014&a=&b=2020517078&y=2020&t=4773805
https://nv-washoe-treasurer.manatron.com/Tabs/TaxSearch/AccountDetail/BillDetail.aspx?p=55639014&a=&b=2019160581&y=2019&t=4376337
https://nv-washoe-treasurer.manatron.com/Tabs/TaxSearch/AccountDetail/BillDetail.aspx?p=55639014&a=&b=2018152105&y=2018&t=4152746
https://nv-washoe-treasurer.manatron.com/Tabs/TaxSearch/AccountDetail/BillDetail.aspx?p=55639014&a=&b=2017160858&y=2017&t=3948253
https://nv-washoe-treasurer.manatron.com/Tabs/TaxSearch/AccountDetail/BillDetail.aspx?p=55639014&a=&b=2016161690&y=2016&t=3731830
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Woodland Village Town Center 
Tentative Map & Special Use Permit 

Project Description 
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Project Description 
 
Location 
The project site is within unincorporated Washoe County, in the Cold Springs area. The 9.8± acre site includes 
Washoe County Assessor Parcel Numbers (APN) 556-390-05 & 556-390-14. The site is located at the intersection 
of Village Parkway and Village Center Drive, within the Cold Springs Area Plan/Suburban Character Management 
Area. The site is partially developed and includes the Cold Springs Family Center and a small mixed-use 
commercial building which is home to the Village Grill. The site is surrounded by Public Facilities including Cold 
Springs Middle School, Village Center Park to the east, and single-family residential developments to the west 
and south, (Refer to Vicinity Map, Assessor’s Parcel Map and Site Aerial in Section 3 of this submittal packet). 
 
Project Request 
The applicant is requesting a Tentative Map (TM) and Special Use Permit (SUP), the request includes: 

i.) A Special Use permit to allow up to a maximum of 14 dwelling units per acre (du/ac) within the 
Neighborhood Commercial (NC) regulatory zoning designation in accordance with the Cold 
Springs Area Plan (CS.2.2.2), 

ii.) A Special Use Permit to modify the minimum yard standards to allow for single-family attached 
units in accordance with Washoe County Municipal Code Section 110.406.23; and 

iii.) A Tentative Map for a 111-unit single-family attached development within the Neighborhood 
Commercial (NC) regulatory zoning designation.   

The Tentative Map request is allowed within the Cold Springs Area Plan (CSAP), including the increase in du/ac 
and an adjustment to the lot standards with approval of a Special Use Permit according to the CSAP and Washoe 
County Development Code.  
 
Washoe County Master Plan and Zoning 
The project site is within the Cold Springs Area Plan with a master plan designation of Commercial (C; 88%) and 
Suburban Residential (SR; 12%) and a zoning designation of Neighborhood Commercial (NC; 88%) and Public 
Facility (PF; 12%). The site is within the Suburban Character Management Area, an area designated within the 
CSAP as, a mixed-use area dominated by 1/3-acre lot or smaller common open space neighborhoods (refer to 
Section 3 of the submittal packet for the Master Plan and Zoning Maps). 
 
There is no change in land use proposed with this request. Although a portion of the off-street parking and 
circulation is proposed within the portion of the site is located within the PF zoning designation, the residential 
units proposed are completely located within the NC zoning designation (refer to Section 3 of the submittal 
packet for the Site Plan and Zoning Map).  The proposed request is in substantial conformance with the goals of 
the Cold Springs Area Plan. The proposed project is allowed with a special use permit to increase the density 
within the NC regulatory zoning to a maximum of 14 du/ac and a modification to the minimum setbacks. The TM 
supports the overall plan as well as the intended use expressed in the goals and policies of the Suburban 
Character Management Area it is located within.  
 
 Project benefits which support these plans include, but are not limited to: 
 
 The pattern of land use designations in the Cold Springs Area Plan will implement and preserve the 

community character described in the Character Statement (Goal 1). 



Woodland Village Town Center 
Tentative Map & Special Use Permit 

2 

 Development in the Cold Springs Area Plan will implement, preserve, and enhance the community 
character described in the Character Statement (Goal 2). 

 Amendments to the Cold Springs Area Plan will be for the purpose of further implementing the Vision 
and Character Statement, or to respond to new or changing circumstances. Amendments will conform 
to the Cold Springs Vision and Character Statement. Amendments will be reviewed against a set of 
criteria and thresholds that are measures of the impact on, or progress toward, the Vision and Character 
Statement (Goal fourteen). 

 
Site Characteristics 
This is an infill parcel in the center of the Woodland Village development and has been graded in anticipation of 
future development. The entire parcel is generally flat with no steep slopes. The project site is in an area ideal 
for the proposed development. The existing Village Grill commercial development and Cold Springs Family 
Center will remain as part of this proposal. The western boundary of the site is bound by Village Parkway, a two-
lane arterial with a center turning median and sidewalk on both sides. The major roadway delivering traffic from 
the surrounding neighborhoods to US 395 to the south. The site is also bound by Cold Springs Middle School, 
Woodland Village Center Park and surrounded by single-family neighborhoods (Refer to Site Aerial in Section 3 of 
this submittal packet). 
 
Land Use Compatibility 
The project site is an infill site with a 6,000 square foot mixed commercial building that is home to the Village 
Grill and a 12,000 square foot Cold Springs Family Center; however, the majority of site is vacant. The site has 
previously been graded in anticipation of future development but has been vacant for over a decade. The 
adjacent properties have been developed and will benefit from the current request. Specifically, surrounding 
land uses include single family residential to the south and west, and public facilities to the east and north. The 
current and proposed land use and zoning designations are conforming with and allowed within the CSAP with 
the approval of a Special Use Permit and Tentative Map. 
 

ADJACENT PROPERTY DESCRIPTION 
 Land Use Designation Zoning Use 
North Suburban Residential 

(SR), Rural (R) 
Public Facility (PF), General 
Rural (GR) 

Cold Springs Middle School, and 
Vacant Home Owners Association 
(HOA) Common Area 

South Suburban Residential 
(SR), Rural (R) 

Parks and Recreation (PR), 
Medium Density Suburban 
(MDS), General Rural (GR) 

Village Center Park, Single Family 
Detached, and Vacant HOA 
Common Area 

East Suburban Residential 
(SR) 

Public Facility (PF), Parks and 
Recreation (PR), Medium 
Density Suburban (MDS) 

Cold Spring Middle School, 
Village Center Park, and Single-
Family Detached 

West  Rural (R) General Rural (GR) Vacant HOA Common Area 
 
 
Tentative Map Details 
The project is proposing a 111-unit single-family attached development incorporating the Village Grill and Cold 
Springs Family Center on 9.8± acres. This is proposed on an infill site that has anticipated development for over a 
decade. This proposed mixed-use development will help the region meet an ever-increasing housing need and 
provide a housing alternative to the single family detached that dominate the area. The proposed project will 
provide the area with a more affordable alternative to the single family detached product. The single family 
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attached product is affordable by design and will help create a true towncenter that the area has been 
anticipating since the approval of the Woodland Village Master Planned Community.  The surrounding 
infrastructure has been designed in anticipation of this type of development. The proposed project is an allowed 
use with the approval of a special user permit and tentative map, for further detail, the following looks 
specifically at how the proposed project meets current Code requirements and compliments the area.   
 

• Site Design: As stated above the proposed project will incorporate the existing buildings into the 
requested 111-unit single-family attached town homes. The existing circulation and parking will be 
reconfigured to accommodate the new changes. The attached buildings will be zero lot line on the sides 
and rear with a private front yard. The streets and off-street parking will be privately owned and 
maintained by a Home Owners Association (HOA) or Landscape Management Association. A majority of 
the common area will be landscaped areas in between the proposed buildings. A network of trails will 
improve upon the existing trail network and provide connectivity from the surrounding neighborhoods, 
through the project site and to the park and school. Ingress and egress to the site will be located along 
Village Parkway and Village Center Drive and will maintain circulation to the surrounding properties 
(refer to the Site Plans in the Map Pocket that has been included with this submittal).   
 

• Town Home Design: The proposed buildings (~20 total) will be a mix of two and three stories and will 
not exceeded the maximum height requirement. Each building will range between 2 to 10 units per 
building and will contain a mix of 2 and 3-bedroom town homes. The buildings will be alley loaded with 
a minimum of a two-car garage or a one car garage with a one car driveway in the rear. The front door is 
located on the opposite end of the garage in the front of the unit. The architecture will be similar to the 
surrounding neighborhoods and will comply with the character statement outlined in the CSAP 
suburban character management area. Since this is a tentative map, the applicant is currently working 
with an architect on floorplans and building elevations; however, a sample of the type of architecture 
have been submitted with this application for review. The final design will be reviewed at final map to 
insure compliance with the standards outlined in Washoe County Development Code and the CSAP, 
(refer to the Architecture Samples provided in Section 4 of this submittal). 

 
• Residential Density:  This property is zoned Neighborhood Commercial (NC) which generally allows 5 

residential dwelling units per acre; however, the Cold Springs Area Plan Policy CS.2.2.2 will allow an 
increase in density from 5 du/ac to a maximum of 14 du/ac with the approval of a Special Use Permit. As 
part of this tentative map, the applicant is requesting an increase in density through the approval of a 
special use permit. The project site is 9.8± acres in size, roughly 88% of the project site (8.6± acres) has a 
regulatory zoning designation of NC. At a maximum of 14 du/ac the project site will allow up to 121 
dwelling units.  The requested 111 units is below the maximum density and will result in a gross density 
of 12.9 du/ac and an overall density of 11.3 du/ac, which is in conformance with the CSAP.  
 
Furthermore, as part of the request, the 6,000 square foot commercial building that is home to the 
Village Grill, will remain, creating a mixed use town center which is in conformance of the CSAP that 
encourages incorporating commercial uses along with single-family attached units in the NC zoning 
designation. The CSAP allows a vertical or horizontal mix of commercial and residential use. Since the 
commercial building already exists, it is reasonable to propose a horizontal mixed use rather than a 
vertical mixed use as it is more appropriate for this location.  
 

• Lot Standards: According to CSAP Policy CS.2.2.2, single family detached homes are not allowed within 
the NC zoning designation, therefore the applicant is proposing single-family attached homes as part of 
this request. However, this product will not meet the current minimum lot standards associated with 
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the NC zoning designation identified in Table 110.406.05.1 in the Washoe County Development Code 
(WCDC). Therefore, a modification to the minimum lot standards is proposed as part of this special use 
permit in accordance with WCDC Section 110.406.23. The standards to be modified will allow a 
minimum setback of zero (0) feet on the side and rear, and eight (8) feet on the front as well as a 
modification to allow a minimum of 800 square foot lot area and a minimum lot width of 16 feet. This 
will allow the applicant to propose the attached single-family product similar to many of the town 
homes found throughout the county.   
 

ALTERNATIVE LOT STANDARDS 
 Minimum Lot 

Area (Square 
Feet) 

Minimum 
Lot Width 

(Feet) 

Front 
Yard 

(Feet) 

Side 
Yard 

(Feet) 

Rear 
Yard 

(Feet) 
Current NC Standards 
(Table 110.406.05.1) 10,000 75 15 15 20 

Proposed Standards 800 16 8 0 0 
 

 
• Water, Sewer, and Utilities: Public utilities currently exist within the project site, currently serving the 

Cold Spring Family Center and the Village Grill. Other utilities are located within Village Parkway. The 
surrounding infrastructure including Village Parkway was constructed in anticipation of development 
with similar intensity and density and would be able to accommodate the request. Based on the density 
of the request, it is anticipated that the existing utilities will be able to accommodate the proposed 
demand. Utility plans and preliminary reports have been completed with this request.  Water will 
connect to existing facilities within Village Parkway and will be served by Great Basin Water Co. NV 
Energy will provide electric and sewer will be provided by Washoe County, (refer to Section 4 Great 
Basin Water Co. Intent to Serve Letter included in this submittal).   

 
• Ingress and Egress: Ingress and egress will be provided at four (4) locations, with three being along 

Village Parkway and another onto Village Center Drive. The existing access point located near the Village 
Grill will remain. The ingress and egress to the north, currently being used to serve the Cold Springs 
Family Center will move approximately 100 feet to the north and is not anticipated to have any adverse 
impacts to the current location. A new ingress and egress point is proposed at the intersection of 
Rockland Drive and Village Parkway and will provide access to a majority of the town homes. The fourth 
ingress and egress point onto Village Center Drive located in the southeast corner of the project site will 
also be relocated to the north of the existing location and should have minimal impacts on the 
surrounding infrastructure. The four points of access will allow traffic to be dispersed with a majority of 
the traffic utilizing the improvements along Village Parkway.    
 

• Traffic Impacts:  As part of this request a Traffic Impact Report was conducted and is included in Section 
4 of this submittal. As indicated in the report, the project is expected to generate a851 average daily 
trips and a maximum of 71 PM peak hour trips. Although a majority of the traffic will access the site 
from Village Parkway minimal improvements are recommended. A majority of the improvements are 
proposed at the three ingress and egress intersections along Village Parkway and include signage, 
striping, crosswalks and turn lanes for each intersection (refer to the Traffic Impact Report in Section 4 
of this submittal packet).   
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• Parking: The site is proposing 130 off-street parking spaces, 175 garage spaces, and 97 driveway spaces 
for a total of 387 spaces. The current Washoe County parking requirement for the proposed mixed-use 
development is 330 spaces. The parking required for the Cold Springs Family Center has been relocated 
around the community center. The parking for the Village Grill will also be reconfigured to 
accommodate the proposed residential buildings but a majority of the parking will still be concentrated 
around the Village Grill. Each proposed unit will have a minimum one-car garage with a one-car 
driveway or a two-car garage. A majority of the units will have a 20-foot-long driveway ranging from 
between 20 feet wide or 16 feet wide. A landscape strip will help separated the driveways.   
 
Required Parking:        330 spaces 

- Residential       222 spaces 
- Mixed Retail        40 spaces 
- Community Center     68 spaces 

Proposed Parking:        410 spaces 
- Residential      294 spaces 

o 175 Garage 
o 97 Driveway 
o 22 Off-Street 

- Village Grill        45 spaces 
- Cold Springs Family Center      70 spaces 

 
 

• Landscaping/Common Areas: The site is proposing single-family attached with an 8-foot private front 
yard. The streets and parking stalls will be private and are included in the 327,135 square feet of total 
common areas. Existing landscaping is located along parts of Village Parkway and along the Village Grill 
and Cold Springs Family Center, this includes a total of 97 trees 6” in diameter or larger approximately 
27 of the existing trees are proposed to be removed. However, additional landscaping will include a 
minimum of 81,229 square feet (20%) and will include a minimum of 285 trees in accordance with the 
landscaping standards identified within Washoe County Code Section 110.412.   
 

• Grading:  This site is relatively flat and has been previously graded in anticipation of future development 
therefore minimal grading to construct the project will be required. Grading will include demolition of a 
portion of the existing parking lot and streets and excavation and grading of the proposed pads and 
utilities. Cuts are not anticipated to exceed 7 feet and fills are not anticipated to exceed 6 feet. The site 
is anticipated to import approximately 9,346 cubic yards of fill. The 8.13 acres of disturbed areas will 
either be developed or landscaped in accordance with Washoe County requirements (Refer to Tentative 
Map Plan Set in Map Pocket of this submittal packet). 
 

• Lighting/Signage: Since the proposed development is residential, a lighting study is not required. All 
lighting on the commercial and community center is not anticipated to change. Any lighting of the off-
street parking or exterior buildings will comply with dark sky standards to reduce or eliminate glare and 
light pollution. Signage is not proposed at this time, but will meet all code requirements and be 
reviewed prior to the issuance of final map.   
 

• Public Services: Fire service is currently provided by Truckee Meadows Fire District. The closest fire 
station is Truckee Meadows Fire Station 42 located approximately 1.5 miles to the south at 3680 
Diamond Peak Drive. Police is provided by Washoe County Sheriff. 
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• Schools: The site will generate students but is not anticipated to put a strain on the local schools. 
Younger students will utilize the new Inskeep Elementary School located off of Briar Drive located less 
than half a mile to the west and is scheduled to open in 2021. Middle school students will attend Cold 
Springs Middle School adjacent to the site and High School Students will attend North Valleys High 
School. All of the schools are within walking distance or currently have bus services available. With the 
completion of the new Inskeep Elementary School in 2021, all Cold Springs schools will be operating at 
less than capacity. Therefore, the request is not anticipated to negatively impact the schools.  

 
Development Statistics Summary 
 
Total Site Area: 9.8± acres (426,888 sq. ft.) 
 
Building Footprint Area: 99,550± sq. ft.  
Total Common Area: 327,135± sq. ft. 
 
Landscape Area Required: 81,229± sq. ft. (20%) 
Landscape Area Provided: 81,229± sq. ft. (20%) 
 
Setbacks 

Front Yard: 8 feet 
Side Yard: 0 feet 
Rear Yard: 0 feet 

 
Building Height: 35 feet 
Minimum Lot Width: 16 feet 
Minimum Lot Size: 800 feet 
 
 
Parking Required: 330 spaces 
Parking Provided:  410 spaces 
 Accessible Parking Required: 5 spaces 
 Accessible Parking Provided: 5 spaces 
 



Woodland Village Town Center 
Tentative Map & Special Use Permit 

7 

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; 
 
Response: There is no change in land use proposed with this request. Although a portion of the off-street 

parking and circulation is located within the PF zoning designation, the residential units proposed 
are completely located within the NC zoning designation (refer to Section 3 of the submittal packet 
for the Site Plan and Zoning Map).  The proposed request is in substantial conformance with the 
goals of the Cold Springs Area Plan. The proposed project is allowed with a special use permit to 
increase the density within the NC regulatory zoning to a maximum of 14 du/ac and a modification 
to the minimum setbacks. The TM supports the overall plan as well as the intended use expressed in 
the goals and policies of the Suburban Character Management Area it is located within.  

 
(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; 
 
Response:  The western boundary of the site is bound by Village Parkway, a two-lane arterial with a center 

turning median and sidewalk on both sides. Village Parkway has plenty of capacity as indicated in 
the include traffic report and is the major roadway delivering traffic from the surrounding 
neighborhoods to US 395 to the south. Public utilities currently exist within the project site, 
currently serving the Cold Spring Family Center and the Village Grill. Other utilities are located 
within Village Parkway. The surrounding infrastructure including Village Parkway was constructed in 
anticipation of similar development in intensity and density and would be able to accommodate the 
request. Based on the density of the request, it is anticipated that the existing utilities will be able to 
accommodate the proposed demand. Utility plans and preliminary reports have been completed 
with this request.  Water will connect to existing facilities within Village Parkway and will be served 
by Great Basin Water Co. NV Energy will provide electric and sewer will be provided by Washoe 
County.   

 
(c) Site Suitability. The site is physically suitable for the type of development and for the intensity of 
development; 
 
Response:  This is an infill parcel in the center of the Woodland Village development and has been graded in 

anticipation of future development. The entire parcel is generally flat with no steep slopes. The 
project site is in an area ideal for the proposed development. The existing Village Grill commercial 
development and community center will remain as part of this proposal. The western boundary of 
the site is bound by Village Parkway, a two-lane arterial with a center turning median and sidewalk 
on both sides. Village Parkway is the major roadway delivering traffic from the surrounding 
neighborhoods to US 395 to the south. The site is also bound by Cold Springs Middle School and 
Woodland Village Center Park and generally surrounded by single-family development to the south 
(Refer to Site Aerial in Section 3 of this submittal packet). 
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(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 
 
Response:  This proposed mixed-use development will help the region meet an ever-increasing housing need 

and provide a housing alternative to the single family detached that dominate the area. This will 
provide a more affordable product to the area, an alternative to the single-family detached product. 
Single-family attached product is affordable by design and will help create a true town center that 
the area has been anticipating since the approval of the Woodland Village Master Planned 
Community.  There is surrounding infrastructure has been designed in anticipation of this type of 
development and is able to handle the increase capacity associated with this request. The current 
and proposed land use and zoning designations are conforming with and allowed within the CSAP 
with the approval of a Special Use Permit and Tentative Map. This request will not be detrimental to 
the character of the surrounding area.  

 
 
(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. 
 
Response: Not applicable to the project. 
 
 
TENTATIVE MAP FINDINGS 
 
(a) Plan Consistency.  That the proposed map is consistent with the Master Plan and any specific plan; 
 
Response: There is no change in land use proposed with this request. Although a portion of the off-street 

parking and circulation is located within the PF zoning designation, the residential units proposed 
are completely located within the NC zoning designation (refer to Section 3 of the submittal packet 
for the Site Plan and Zoning Map).  The proposed request is in substantial conformance with the 
goals of the Cold Springs Area Plan. The proposed project is allowed with a special use permit to 
increase the density within the NC regulatory zoning to a maximum of 14 du/ac and a modification 
to the minimum setbacks. The TM supports the overall plan as well as the intended use expressed in 
the goals and policies of the Suburban Character Management Area it is located within.  

 
(b) Design or Improvement.  That the design or improvement of the proposed subdivision is consistent with 

the Master Plan and any specific plan; 
 
Response:  The project is proposing a 111-unit single-family attached development incorporating the Village Grill 

and Cold Springs Family Center on 9.8± acres. This is proposed on an infill site that has anticipated 
development for over a decade. This proposed mixed-use development will help the region meet an 
ever-increasing housing need and provide an affordable housing alternative to the single-family 
detached homes that dominate the area. The attached product is affordable by design and will help 
create a true town center that the area has been anticipating since the approval of the Woodland 
Village Master Planned Community.  There is infrastructure has been designed in anticipation of this 
type of development. The proposed project is an allowed use with the approval of a special use 
permit and tentative map. 
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(c) Type of Development.  That the site is physically suited for the type of development proposed; 
 

Response:  This is an infill parcel in the center of the Woodland Village development and has been graded in 
anticipation of future development. The entire parcel is generally flat with no steep slopes. The 
project site is in an area ideal for the proposed development. The existing Village Grill commercial 
development and community center will remain as part of this proposal. The western boundary of 
the site is bound by Village Parkway, a two-lane arterial with a center turning median and sidewalk 
on both sides and delivers traffic from the surrounding neighborhoods to US 395 to the south. The 
site is also bound by Cold Springs Middle School and Woodland Village Center Park (Refer to Site 
Aerial in Section 3 of this submittal packet). 

 
(d) Availability of Services.  That the subdivision will meet the requirements of Article 702, Adequate Public 

Facilities Management System; 
 
Response:  In accordance with Article 702, the proposed project has been designed to ensure that public 

infrastructure necessary to support the project is available concurrently with the impacts of the 
project without causing the level of service to fall below adopted standards. The site has been 
anticipated for development for many years and with the construction of Village Parkway utilities 
sufficient to support the proposed development are available. Any new facilities/infrastructure 
needed for the project will be designed to Washoe County standards to ensure that all required 
services are provided to all new dwelling units. 

 
(e) Fish and Wildlife.  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:  The proposed subdivision is not located within an environmentally sensitive location. In fact, the site 

is located in an area that is identified as “most suitable for development” within the Cold Springs 
Area Plan. The site is surrounded by development and has been anticipated for infill development 
for over a decade.  The improvements associated with the project are not anticipated to cause 
substantial environmental damage or harm to endangered plants or wildlife habitats. 

 
(f) Public Health.  That the design of the subdivision or type of improvement is not likely to cause significant 

public health problems; 
 

Response:  The proposed project has been designed in accordance with environmental and health laws and 
regulations concerning water and air pollution, solid waste disposal, water service and sewer 
service.  All necessary infrastructure is currently located adjacent to or within the project. All new 
infrastructure required to serve the proposed project will be constructed to service all new dwelling 
units.  Refer to attached engineering reports in Section 4 of this application packet for detailed 
information. 

 
(g) Easements.  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:  There are several easements identified on the property that have been incorporated into the 

proposed project.  As designed, the proposed project will not conflict with easements for public 
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access through or adjacent to the property.  If it is determined in the future the design will impact 
an easement the applicant will work to abandon the easement or redesign the site to comply with 
the easement.  

 
(h) Access.  That the design of the subdivision provides any necessary access to surrounding, adjacent land 

and provides appropriate secondary access for emergency vehicles; 
 

Response:  The project site is in an area that is surrounded by development. Trails providing connection to the 
park and the surrounding neighborhoods will be completed as part of this project. Access to the 
community center and the Village Grill will be kept public.  The project has been designed to provide 
access via 4 points of ingress and egress. Three from Village Parkway and one along Village Center 
Drive. The project will not impact existing sidewalks along Village Parkway. All alleyways and drive 
isle have been designed in accordance with local regulations and access for emergency vehicles will 
be accommodated.  

 
(i) Dedications.  That any land or improvements to be dedicated to the County is consistent with the Master 

Plan; and 
 

Response:  No land is anticipated to be donated to Washoe County as part of this request. All common open 
space, parks, or drainage channels will be maintained by a Homeowners Association, or equivalent, 
as approved by Washoe County. 

 
(j) Energy.  That the design of the subdivision provides, to the extent feasible, for future passive or natural 

heating or cooling opportunities in the subdivision. 
 

Response:  At this time, specific building designs are not available for the project.  It is anticipated that new high-
performance building and material technologies will be used for energy efficiency. 

 
 
 
 
  
 



 

 

 

Section 3 
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INTRODUCTION 

 

The following report presents the results of the hydrologic analysis for the Woodland Village Town 

Center project. The tentative Map is a proposed 111 lot multi-family-attached residential 

development located in Cold Springs, Nevada and within section 16, T21N, R18E. The site consists 

of approximately 10 acres (refer to Appendix A – Vicinity Map).  

 

The property surrounding this project is as follows: 

 North: Village Center Park and Middle School (Existing) 

 South: Woodland Village Phase 9 (Existing) 

 East: Village Center Park (Existing) 

 West: Woodland Village Phase 9 and 14 (Existing) 

 

The purpose of this report is to summarize the analysis of the pre- and post-development 

hydrologic conditions of the site and to determine possible impacts to the downstream drainage 

facilities.  

 

HYDROLOGY METHODOLOGY 

 

The hydrology was determined using the Truckee Meadows Regional Drainage Manual (TMRDM) 

and the “Rational Method”.  The parameters for the Rational Method of analysis are: 

 

1. Area of the Sub-basin – A (acres) 

2. Time of Concentration – Tc (minutes) 

3. Runoff Coefficient - C 

4. Rainfall Intensity – I (inches per hour) 

 

The time of concentration is calculated using the TMRDM.  The equations for determining the tc  

are: 

tc = the lesser of tic
ttt += where 
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or for urbanized basins 10
180

+=
L

t
c

 

tc min. = 10 min. for urbanized basins and 10 min. for non-urban watersheds 

Where: 

L = the travel distance (ft) 

V = channel or overland velocity (fps) (obtained from FlowMaster –Appendix B) 

R = 5-year runoff coefficient (C5)  

S = average overland basin slope (percent) 

Reference 5-year and 100-year spreadsheets for the time of concentration determinations. 

 

Rainfall intensities were obtained from the rainfall intensity-duration-frequency curves determined 

by NOAA Atlas 14, Volume1, Version 5.  Peak runoff is calculated using the following equation: 

 

CIAQ =  

 

The runoff coefficients, C, were obtained from the TMRDM Table 701. The runoff coefficients, C, 

used for this analysis are: 

 

Surface characteristics 5-year storm 100-year storm 

Lot areas (1/4 Acre or less (Multi-

Unit)) 

0.60 0.78 

Pavement  0.88 0.93 

Open Space – Parks 0.05 0.30 

Undeveloped Area - Range 0.20 0.50 

Neighborhood Areas 0.65 0.80 

 

For Tc=10 minutes, the rainfall intensities are as follows: 

  

I5=1.7 inches per hour for the 5-year event 

 I100=4.33 inches per hour for the 100-year event 
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EXISTING HYDROLOGY 

 

The Woodland Village Town Center Tentative Map, in existing conditions, has been split up into 15 

areas.X1-X6 flow to the existing storm drain manhole #7116, this existing 24” storm drain main was 

designed for a 100-year flow of 14.89 cfs and has an existing flow of  14.04 cfs. Areas X7-X8 flow to 

existing storm drain manhole #8092, this existing 36” storm drain main was designed for a 100-year 

flow of 47.14 cfs and has an existing flow of 34.11 cfs. Areas X9-X15 flow to the existing storm drain 

manhole #2002, this existing 36” storm drain main was designed for a Q100 of 123.61 cfs and has an 

existing flow of 58.68 cfs. The total design flows generated by the site per previous reports is 106.83 

cfs. Detention is provided in the existing basin EM02 to the west per the Updated Storm Drainage 

Report, Woodland Village, Cold Springs Valley (Nimus Engineers Report) dated February 2003. 

Reference Table 1 in Appendix B, and the Existing Hydrology Display (HY-1) in the map pocket 

for the hydrology information. Please reference the Hydrology Report for the Village Center and 

Village Center Park at Woodland Village (Summit Engineering Report), dated January 2006 and the 

Hydrology Report for the Y.M.C.A. Community Center at Woodland Village (Summit Engineering 

Report), dated June 2007 for more flow information for the existing areas. 

  

PROPOSED HYDROLOGY 

 

The Woodland Village Town Center site was analyzed as 31 on-site sub-basins. A rational method 

analysis was performed on each sub-basin to determine peak runoff to size the storm drain 

improvements.  

 

The developed condition analysis for multi-family-attached residential used the following runoff 

coefficients. Rainfall intensities used for all on-site sub-basins for the 5- and 100-year storms were 

1.71 inches per hour and 4.33 inches per hour, respectively. The rainfall intensities correspond to a 

time of concentration of 10 minutes.  

Reference displays HY-2 for proposed sub-basins. Table 2 summarizes the flows produced by the 

sub basins. A summary of the catch basin capacities can be referenced in Table 3. The catch basins 

collect the discharge and move it to the previously designed detention basin EM02 (reference 

Woodland Village Phase 13 for Basin Information). The development will discharge into an existing 

detention basin to the west of the site and the proposed ditch to the east of the site. 
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The storm drain system was designed to accommodate the 100-year peak flow. The 100-year storm 

event will be carried by the on-site storm drain system, valley gutters, and existing drainages. All 

proposed catch basins and laterals have the capacity to collect and convey the 5-year and 100-year 

peak flow. All existing mains that the proposed project will tie in to were designed to handle the 

flows generated by the built-out development discussed in the reports for the YMCA Community 

Center and Town Center at Woodland Village. The existing 24” storm drain main will be collecting 

100-year flow of 3.25 cfs. One of the existing 36” storm drain main will be collecting a 100 year flow 

of 45.25 cfs, the other existing 36” storm drain main will be collecting a 100-year flow of 34.55. The 

total design flows generated by the site is 83 cfs which represents a reduction in flow from older 

designs. 

 

STREET CAPACITIES 

 

The developed condition analysis used for the following runoff coefficients C5=0.88, C100=0.93 for 

the street capacities. The one-half open travel width capacities and right of way capacities have 

been evaluated for the critical sections of Woodland Village Town Center. The maximum 5-year 

flows (max. Q5 ½ street) at the critical sections have been calculated using Flowmaster and 

compared with the one-half open travel width capacities (Q5cap ½ open width. Similarly, the 

maximum 100-year flows (Max Q100 Whole Street) have been calculated and compared with the 

maximum right-of-way carrying capacities of the streets (Q100cap R/W – R/W) at the critical sections. 

With the proposed on-site collection system, the maximum 5-year and 100-year peak flows will not 

exceed the capacity of the local streets. The minimum 0.5% local street slope yielded a 5-year 

capacity of 1.71 cfs, while the 100-year storm yields a half-street capacity of 17.64 cfs. The streets 

are able to carry the flows in the street without exceeding the street capacities. 

 

DETENTION 

 

The detention of excess runoff generated by the proposed development was calculated in the 

Nimbus Engineers report “Updated Storm Drainage Report, Woodland Village, Cold Springs 

Valley”, dated February 2003, and the subsequent update letters dated March 4, 2004 and 
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December 30, 2004. Per the report, the excess runoff will be handled by the existing detention pond 

EM02 to the west of the development. 

 

CONCLUSION 

 

The analysis of the Woodland Village Town Center Tentative Map on-site hydrology shows that the 

proposed collection system is able to collect and carry all of the runoff generated by the 

development. The catch basins in the site are designed to catch all the flows from the site. All flows 

caught on-site are directed to the existing detention to the west of the development. The storm 

drain system in Woodland Village Town Center is designed to fully collect and detain all flows 

generated from the development. Any further developments, not discussed in this report, utilizing 

the existing system should be re-analyzed.  
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TRUCKEE MEADOWS REGIONAL DRAINAGE MANUAL 
 
 

 

 

 
RATIONAL FORMULA METHOD 

RUNOFF COEFFICIENTS 
 

  Runoff Coefficients 
Land Use or Surface 

Characteristics 
Aver. % Impervious 

Area 
5-Year 

(Cg) 
100-Year 

(C100) 
Business/Commercial: 
Downtown Areas 
Neighborhood Areas 
 

 
85 
70 

 
.82 
.65 

 
.85 
.80 

Residential: 
(Average Lot Size) 

⅛ Acre or Less (Multi-Unit) 
¼ Acre 
⅛ Acre 
½ Acre 
1 Acre 

 
 

65 
38 
30 
25 
20 

 
 

.60 

.50 

.45 

.40 

.35 

 
 

.78 

.65 

.60 

.55 

.50 
 
Industrial: 

 
72 

 
.68 

 
.82 

 
Open Space: 
(Lawns, Parks, Golf Courses) 

 
5 

 
.05 

 
.30 

 
Undeveloped Areas: 
Range 
Forest 

 
0 
0 

 
.20 
.05 

 
.50 
.30 

 
Streets/Roads: 
Paved 
Gravel 

 
100 
20 

 
.88 
.25 

 
.93 
.50 

 
Drives/Walks: 95 .87 .90 

 
Roof: 90 .85 .87 

 
Notes: 
 
1.  Composite runoff coefficients shown for Residential, Industrial, and Business/Commercial Areas assume irrigated grass 

landscaping for all pervious areas.  For development with landscaping other than irrigated grass, the designer must develop 
project specific composite runoff coefficients from the surface characteristics presented in this table. 

 

VERSION: April 30, 2009 REFERENCE:  
USDCM, DROCOG, 1969 

(with modifications) 

TABLE 
701 

  
 



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

Latitude: 39.6908°, Longitude: -119.966° 
Elevation: 5097.11 ft**

* source: ESRI Maps 
** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sarah Dietz, Sarah Heim, Lillian Hiner, Kazungu Maitaria, Deborah Martin, Sandra
Pavlovic, Ishani 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, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps_&_aerials

PF tabular
PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches/hour)1

Duration
Average recurrence interval (years)

1 2 5 10 25 50 100 200 500 1000

5-min 1.37
(1.14‑1.56)

1.69
(1.42‑1.97)

2.24
(1.91‑2.65)

2.80
(2.36‑3.31)

3.73
(3.08‑4.48)

4.62
(3.72‑5.60)

5.69
(4.46‑7.02)

7.02
(5.30‑8.82)

9.23
(6.61‑11.9)

11.3
(7.76‑14.9)

10-min 1.04
(0.870‑1.19)

1.28
(1.08‑1.49)

1.71
(1.45‑2.02)

2.12
(1.79‑2.52)

2.84
(2.35‑3.40)

3.52
(2.83‑4.27)

4.33
(3.40‑5.35)

5.35
(4.04‑6.71)

7.02
(5.03‑9.08)

8.60
(5.91‑11.4)

15-min 0.856
(0.716‑0.980)

1.06
(0.892‑1.24)

1.41
(1.20‑1.67)

1.76
(1.48‑2.08)

2.34
(1.94‑2.81)

2.90
(2.34‑3.53)

3.58
(2.80‑4.42)

4.42
(3.34‑5.55)

5.80
(4.16‑7.50)

7.11
(4.88‑9.40)

30-min 0.576
(0.484‑0.660)

0.716
(0.600‑0.832)

0.952
(0.808‑1.12)

1.18
(0.998‑1.40)

1.58
(1.31‑1.89)

1.96
(1.58‑2.38)

2.41
(1.89‑2.97)

2.98
(2.25‑3.73)

3.91
(2.80‑5.05)

4.78
(3.29‑6.33)

60-min 0.357
(0.299‑0.409)

0.443
(0.371‑0.515)

0.589
(0.500‑0.695)

0.732
(0.618‑0.868)

0.977
(0.808‑1.17)

1.21
(0.976‑1.47)

1.49
(1.17‑1.84)

1.84
(1.39‑2.31)

2.42
(1.73‑3.13)

2.96
(2.04‑3.92)

2-hr 0.237
(0.210‑0.271)

0.295
(0.262‑0.337)

0.378
(0.332‑0.432)

0.451
(0.392‑0.516)

0.566
(0.482‑0.651)

0.670
(0.558‑0.778)

0.793
(0.645‑0.932)

0.960
(0.758‑1.17)

1.26
(0.954‑1.58)

1.54
(1.13‑1.98)

3-hr 0.194
(0.174‑0.218)

0.241
(0.218‑0.272)

0.300
(0.269‑0.339)

0.350
(0.312‑0.396)

0.422
(0.371‑0.480)

0.487
(0.422‑0.558)

0.563
(0.480‑0.652)

0.676
(0.562‑0.793)

0.868
(0.703‑1.06)

1.05
(0.832‑1.33)

6-hr 0.146
(0.133‑0.163)

0.182
(0.165‑0.203)

0.223
(0.201‑0.249)

0.256
(0.229‑0.286)

0.298
(0.265‑0.335)

0.330
(0.290‑0.373)

0.363
(0.316‑0.413)

0.404
(0.347‑0.465)

0.492
(0.416‑0.574)

0.578
(0.482‑0.681)

12-hr 0.103
(0.093‑0.115)

0.129
(0.116‑0.144)

0.161
(0.145‑0.180)

0.187
(0.167‑0.209)

0.222
(0.196‑0.249)

0.248
(0.218‑0.280)

0.275
(0.239‑0.314)

0.303
(0.259‑0.349)

0.339
(0.284‑0.397)

0.370
(0.305‑0.439)

24-hr 0.069
(0.062‑0.077)

0.087
(0.078‑0.098)

0.112
(0.100‑0.125)

0.132
(0.117‑0.148)

0.160
(0.141‑0.181)

0.183
(0.159‑0.208)

0.207
(0.177‑0.237)

0.232
(0.196‑0.268)

0.266
(0.221‑0.314)

0.295
(0.240‑0.351)

2-day 0.043
(0.038‑0.049)

0.055
(0.048‑0.062)

0.072
(0.063‑0.082)

0.086
(0.075‑0.098)

0.106
(0.092‑0.122)

0.122
(0.104‑0.142)

0.140
(0.118‑0.164)

0.159
(0.132‑0.189)

0.185
(0.150‑0.225)

0.207
(0.164‑0.256)

3-day 0.032
(0.028‑0.036)

0.041
(0.036‑0.047)

0.054
(0.047‑0.062)

0.065
(0.057‑0.075)

0.082
(0.070‑0.095)

0.095
(0.081‑0.111)

0.109
(0.091‑0.129)

0.125
(0.103‑0.149)

0.148
(0.118‑0.179)

0.166
(0.130‑0.205)

4-day 0.026
(0.023‑0.030)

0.034
(0.029‑0.039)

0.045
(0.040‑0.052)

0.055
(0.048‑0.064)

0.070
(0.059‑0.081)

0.081
(0.069‑0.095)

0.094
(0.078‑0.112)

0.108
(0.088‑0.129)

0.129
(0.102‑0.157)

0.145
(0.113‑0.180)

7-day 0.018
(0.015‑0.021)

0.023
(0.020‑0.027)

0.032
(0.027‑0.037)

0.039
(0.033‑0.045)

0.049
(0.041‑0.057)

0.057
(0.048‑0.068)

0.066
(0.054‑0.079)

0.076
(0.061‑0.092)

0.090
(0.071‑0.111)

0.101
(0.078‑0.127)

10-day 0.014
(0.012‑0.017)

0.019
(0.016‑0.022)

0.025
(0.022‑0.030)

0.031
(0.027‑0.036)

0.039
(0.033‑0.046)

0.045
(0.038‑0.053)

0.052
(0.043‑0.062)

0.059
(0.048‑0.071)

0.069
(0.055‑0.085)

0.078
(0.061‑0.097)

20-day 0.009
(0.008‑0.011)

0.012
(0.011‑0.014)

0.017
(0.014‑0.019)

0.020
(0.017‑0.023)

0.025
(0.021‑0.028)

0.028
(0.024‑0.033)

0.032
(0.027‑0.037)

0.036
(0.030‑0.042)

0.041
(0.034‑0.050)

0.046
(0.037‑0.056)

30-day 0.007
(0.006‑0.009)

0.010
(0.008‑0.011)

0.013
(0.011‑0.015)

0.016
(0.014‑0.018)

0.019
(0.017‑0.022)

0.022
(0.019‑0.026)

0.025
(0.021‑0.029)

0.028
(0.023‑0.033)

0.032
(0.026‑0.038)

0.035
(0.029‑0.043)

45-day 0.006
(0.005‑0.007)

0.008
(0.007‑0.009)

0.011
(0.009‑0.012)

0.013
(0.011‑0.014)

0.015
(0.013‑0.018)

0.017
(0.015‑0.020)

0.019
(0.016‑0.022)

0.021
(0.018‑0.025)

0.024
(0.020‑0.029)

0.027
(0.022‑0.032)

60-day 0.005
(0.005‑0.006)

0.007
(0.006‑0.008)

0.009
(0.008‑0.011)

0.011
(0.010‑0.012)

0.013
(0.011‑0.015)

0.015
(0.013‑0.017)

0.016
(0.014‑0.019)

0.018
(0.015‑0.020)

0.020
(0.017‑0.023)

0.021
(0.018‑0.025)

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.
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APPENDIX B 

TABLES 



NAME
AREA 

[ac]
i5 i100 C5 C100 Q5 [cfs]

Q100 

[cfs]
TO

X1 0.95 1.71 4.33 0.88 0.93 1.42 3.81 EX.SDMH#7116

X2 0.51 1.71 4.33 0.88 0.93 0.77 2.05 EX.SDMH#7116

X3 0.45 1.71 4.33 0.65 0.80 0.50 1.56 EX.SDMH#7116

X4 1.05 1.71 4.33 0.20 0.50 0.36 2.28 EX.SDMH#7116

X5 0.37 1.71 4.33 0.88 0.93 0.55 1.48 EX.SDMH#7116

X6 0.79 1.71 4.33 0.20 0.50 0.27 1.72 EX.SDMH#7116

X7 1.12 1.71 4.33 0.20 0.50 0.38 2.43 EX.SDMH#8092

X8 8.27 1.71 4.33 0.05 0.30 0.71 10.74 EX.SDMH#8092

X9 1.62 1.71 4.33 0.20 0.50 0.55 3.50 EX.SDMH#2002

X10 0.13 1.71 4.33 0.88 0.93 0.19 0.52 EX.SDMH#2002

X11 0.46 1.71 4.33 0.65 0.80 0.51 1.60 EX.SDMH#2002

X12 0.95 1.71 4.33 0.20 0.50 0.33 2.06 EX.SDMH#2002

X13 0.55 1.71 4.33 0.88 0.93 0.83 2.21 EX.SDMH#2002

X14 0.59 1.71 4.33 0.20 0.50 0.20 1.28 EX.SDMH#2002

X15 0.81 1.71 4.33 0.88 0.93 1.22 3.27 EX.SDMH#2002

40.51 TOTAL FLOW

TABLE 1.  PEAK RUNOFF EXISTING CONDITION



NAME
AREA 

[AC]
i5 i100 C5 C100 Q5 [cfs]

Q5 TOTAL 

[cfs]

Q5 str.cap 

[cfs]
Q100 [cfs]

Q100 

TOTAL 

[cfs]

Q100 

str.cap 

[cfs]

TO
STREET 

SLOPE

A-1 0.62 1.71 4.33 0.88 0.93 0.94 2.50

A-2 0.28 1.71 4.33 0.60 0.78 0.29 0.96

B-1
0.70

1.71 4.33
0.65 0.80 0.78

2.42

B-2 0.36 1.71 4.33 0.88 0.93 0.54 1.44

B-3
0.31

1.71 4.33
0.60 0.78 0.32

1.05

B-4 0.21 1.71 4.33 0.60 0.78 0.22 0.71

C-1 0.37 1.71 4.33 0.88 0.90 0.56 1.44

C-2 0.30 1.71 4.33 0.50 0.67 0.26 0.88

C-3 0.27 1.71 4.33 0.60 0.78 0.28 0.93

D-1 0.21 1.71 4.33 0.64 0.75 0.23 0.69

D-2 0.79 1.71 4.33 0.60 0.78 0.81 2.65

D-3 0.05 1.71 4.33 0.88 0.93 0.07 0.20

E-1 0.25 1.71 4.33 0.60 0.78 0.26 0.84

E-2 0.14 1.71 4.33 0.88 0.93 0.21 0.55

E-3 0.24 1.71 4.33 0.60 0.78 0.24 0.80

E-4 0.13 1.71 4.33 0.88 0.93 0.20 0.54

F-1 0.41 1.71 4.33 0.60 0.78 0.42 1.37

F-2 0.32 1.71 4.33 0.88 0.93 0.48 1.28

F-3 0.60 1.71 4.33 0.60 0.78 0.61 2.01

G-1 0.16 1.71 4.33 0.65 0.80 0.18 0.55

G-2 0.38 1.71 4.33 0.60 0.78 0.39 1.27

G-3 0.55 1.71 4.33 0.88 0.30 0.83 0.72

G-4 0.31 1.71 4.33 0.60 0.78 0.32 1.05

H-1 4.28 1.71 4.33 0.05 0.30 0.37 5.55

H-2 0.44 1.71 4.33 0.60 0.78 0.45 1.49

H-3 0.13 1.71 4.33 0.60 0.78 0.13 0.42

J-1 0.45 1.71 4.33 0.88 0.93 0.68 1.81

J-2 0.14 1.71 4.33 0.65 0.80 0.16 0.49

J-3 0.12 1.71 4.33 0.05 0.30 0.01 0.16

J-4 0.68 1.71 4.33 0.60 0.78 0.69 2.28

K-1 3.95 1.71 4.33 0.05 0.30 0.34 0.34 N/A 5.14 5.14 N/A EX.CB#H N/A

TOTAL 44.21

2.90%

1.72 2.41 3.59 21.72 CB #7

1.54 4.11 4.75 36.99 EX. CB #F

1.00%

N/A0.95 N/A 7.46

17.64 CB #4 0.66%

0.60%

0.50%

0.66%17.64

0.60%

TABLE 2.  PEAK RUNOFF PROPOSED CONDITION

2.08 18.68 0.74%CB  #6

1.87 3.54 16.82
VILLAGE 

PARKWAY

1.96

1.85 1.71 5.62 15.36
CB #2 

DUAL

N/A

DRAINAGE 

CHANNEL/

CB #5

1.51

1.961.23

4.67

1.11

0.91 2.73

3.47 CB #1

1.10 1.87 3.25 16.82 CB #3



CB# TYPE Q5 [cfs]
Q5cap 

[cfs]
Q100 [cfs]

Q100cap 

[cfs]

Overflow 

Q5 [cfs]
Overflow to

Overflow 

Q100 

[cfs]

Overflow to

CB #1 S=1.80% 1.23 0.61 3.47 1.41 0.62 CB #2 2.06 CB #2

CB #2 DUAL 2.47 7.16 7.67 9.78 0.00 N/A 0.00 N/A

CB #3 S=0.66% 1.10 0.53 3.25 1.26 0.57
VILLAGE 

PARKWAY
1.99

VILLAGE 

PARKWAY

CB #4 SUMP 1.47 3.58 4.72 4.89 0.00 N/A 0.00 N/A

CB #5
BEEHIVE 

GRATE
0.95 - 7.46 - 0.00 N/A 0.00 N/A

CB #6 SUMP 1.51 3.58 4.67 4.89 0.00 N/A 0.00 N/A

CB #7 SUMP 1.72 3.58 3.59 4.89 0.00 N/A 0.00 N/A

EX. CB #F SUMP 1.54 3.58 4.75 4.89 0.00 N/A 0.00 N/A

EX. CB #H SUMP 0.34 3.58 5.14 4.89 0.00 N/A 0.25 N/A

TABLE 3. CATCH BASIN CAPACITIES



CB # 1-7

5 YEAR GRATE 5 YEAR CURB OPENING

SUMP: Qi=Cw*Lw*d^1.5

WEIR WEIR

Qi=INLET CAPACITY IN CFS Qi= 2.39 Qi=INLET CAPACITY IN CFS Qi= 1.19

Cw=WEIR DISCHARGE COEFFICIENT Cw= 3 Cw=WEIR DISCHARGE COEFFICIENT Cw= 3

Lw=WEIR LENGTH IN FT Lw= 6 Lw=WEIR LENGTH IN FT Lw= 3

d=FLOW DEPTH IN FT d= 0.26 d=FLOW DEPTH IN FT d= 0.26

Lw=L+2W Lw= 6 Lw=L+1.8W<12<=L Lw= 3

L=LENGTH OF GRATE L= 3 L=LENGTH OF CURB L= 3

W=WIDTH OF GRATE W= 1.5 W=WIDTH OF CURB W= 1.5

H=HEIGTH OF CURB H= 0.33

d<1.79(Ao/Lw) d= 0.26 d<h d= 0.26

1.79(Ao/Lw)= 0.63 GOOD h= 0.67 GOOD

Ao= 2.1 Ao= 1

5 YEAR WEIR= 3.58 CFS

ORIFICE ORIFICE

d>1.79(Ao/Lw) d>1.79(Ao/Lw)

Qi=INLET CAPACITY IN CFS Qi= 5.76 Qi=INLET CAPACITY IN CFS Qi= 2.74

Co=ORIFICE DISCHARGE COEFFICIENT Co= 0.67 Co=ORIFICE DISCHARGE COEFFICIENT Co= 0.67

Ao=ORIFICE AREA IN FT^2 Ao= 2.1 Ao=ORIFICE AREA IN FT^2 Ao= 1

d=FLOW DEPTH IN FT d= 0.26 d=FLOW DEPTH IN FT d= 0.26

g=GRAVITY g= 32.2 g=GRAVITY g= 32.2

d= 0.26 d= 0.26

Ao= 2.1 Ao= 1

5 YEAR ORIFICE= 8.50 CFS

Qi= 3.58 CFS

DUAL= 7.16



CB # 1-7

100 YEAR GRATE 100 YEAR CURB OPENING

SUMP: Qi=Cw*Lw*d^1.5

WEIR WEIR

Qi=INLET CAPACITY IN CFS Qi= 3.26 Qi=INLET CAPACITY IN CFS Qi= 1.63

Cw=WEIR DISCHARGE COEFFICIENT Cw= 3 Cw=WEIR DISCHARGE COEFFICIENT Cw= 3

Lw=WEIR LENGTH IN FT Lw= 6 Lw=WEIR LENGTH IN FT Lw= 3

d=FLOW DEPTH IN FT d= 0.32 d=FLOW DEPTH IN FT d= 0.32

Lw=L+2W Lw= 6 Lw=L+1.8W<12<=L Lw= 3

L=LENGTH OF GRATE L= 3 L=LENGTH OF CURB L= 3

W=WIDTH OF GRATE W= 1.5 W=WIDTH OF CURB W= 1.5

H=HEIGTH OF CURB H= 0.33

d<1.79(Ao/Lw) d= 0.32 d<h d= 0.32

1.79(Ao/Lw)= 0.63 GOOD h= 0.67 GOOD

Ao= 2.1 Ao= 1

100 YEAR WEIR= 4.89 CFS

ORIFICE ORIFICE

d>1.79(Ao/Lw) d>1.79(Ao/Lw)

Qi=INLET CAPACITY IN CFS Qi= 6.39 Qi=INLET CAPACITY IN CFS Qi= 3.04

Co=ORIFICE DISCHARGE COEFFICIENT Co= 0.67 Co=ORIFICE DISCHARGE COEFFICIENT Co= 0.67

Ao=ORIFICE AREA IN FT^2 Ao= 2.1 Ao=ORIFICE AREA IN FT^2 Ao= 1

d=FLOW DEPTH IN FT d= 0.32 d=FLOW DEPTH IN FT d= 0.32

g=GRAVITY g= 32.2 g=GRAVITY g= 32.2

d= 0.32 d= 0.32

Ao= 2.1 Ao= 1

100 YEAR ORIFICE= 9.43 CFS

Qi= 4.89 CFS

DUAL= 9.78



 

 

 

 

 

 

 

 

 

 

APPENDIX C 

5 YEAR AND 100 YEAR STREET CAPACITY CALCULATIONS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



LOCAL STREET CAPACITY 5-YEAR STORM S=0.5%

Project Description

Manning FormulaFriction Method

DischargeSolve For

Input Data

0.5000Channel Slope

4.1Normal Depth

Section Definitions

Elevation
(ft)

Station
(ft)

0.500+00.00

0.500+00.50

0.000+00.50

0.130+02.00

0.180+02.00

0.420+16.50

Roughness Segment Definitions

Roughness CoefficientEnd Station & ElevationStart Station & Elevation

0.016(0+16.50, 0.42)(0+00.00, 0.50)

Options

Pavlovskii's MethodCurrent Roughness Weighted Method

Pavlovskii's MethodOpen Channel Weighting Method

Pavlovskii's MethodClosed Channel Weighting Method

Results

1.71Discharge

0.00 to 0.50 ftElevation Range

1.19Flow Area

11.56Wetted Perimeter

1.2Hydraulic Radius

11.17Top Width

4.1Normal Depth

3.8Critical Depth

0.8520Critical Slope

1.44Velocity

0.03Velocity Head

0.37Specific Energy

0.778Froude Number

SubcriticalFlow Type

GVF Input Data

0.0Downstream Depth

0.00Length

0Number Of Steps
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Watertown, CT 06795 USA  +1-203-755-1666
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FlowMaster
[10.00.00.02]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterSTREET CAPACITY.fm8



LOCAL STREET CAPACITY 5-YEAR STORM S=0.5%

GVF Output Data

0.0Upstream Depth

Profile Description

0.00Profile Headloss

InfinityDownstream Velocity

InfinityUpstream Velocity

4.1Normal Depth

3.8Critical Depth

0.5000Channel Slope

0.8520Critical Slope
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FlowMaster
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CenterSTREET CAPACITY.fm8



LOCAL STREET CAPACITY 5-YEAR STORM S=0.6%

Project Description

Manning FormulaFriction Method

DischargeSolve For

Input Data

0.6000Channel Slope

4.1Normal Depth

Section Definitions

Elevation
(ft)

Station
(ft)

0.500+00.00

0.500+00.50

0.000+00.50

0.130+02.00

0.180+02.00

0.420+16.50

Roughness Segment Definitions

Roughness CoefficientEnd Station & ElevationStart Station & Elevation

0.016(0+16.50, 0.42)(0+00.00, 0.50)

Options

Pavlovskii's MethodCurrent Roughness Weighted Method

Pavlovskii's MethodOpen Channel Weighting Method

Pavlovskii's MethodClosed Channel Weighting Method

Results

1.87Discharge

0.00 to 0.50 ftElevation Range

1.19Flow Area

11.56Wetted Perimeter

1.2Hydraulic Radius

11.17Top Width

4.1Normal Depth

3.9Critical Depth

0.8422Critical Slope

1.58Velocity

0.04Velocity Head

0.38Specific Energy

0.853Froude Number

SubcriticalFlow Type

GVF Input Data

0.0Downstream Depth

0.00Length

0Number Of Steps

Page 1 of 227 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666
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FlowMaster
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CenterSTREET CAPACITY.fm8



LOCAL STREET CAPACITY 5-YEAR STORM S=0.6%

GVF Output Data

0.0Upstream Depth

Profile Description

0.00Profile Headloss

InfinityDownstream Velocity

InfinityUpstream Velocity

4.1Normal Depth

3.9Critical Depth

0.6000Channel Slope

0.8422Critical Slope

Page 2 of 227 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

10/29/2020

FlowMaster
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CenterSTREET CAPACITY.fm8



LOCAL STREET CAPACITY 5-YEAR STORM S=0.66%

Project Description

Manning FormulaFriction Method

DischargeSolve For

Input Data

0.6600Channel Slope

4.1Normal Depth

Section Definitions

Elevation
(ft)

Station
(ft)

0.500+00.00

0.500+00.50

0.000+00.50

0.130+02.00

0.180+02.00

0.420+16.50

Roughness Segment Definitions

Roughness CoefficientEnd Station & ElevationStart Station & Elevation

0.016(0+16.50, 0.42)(0+00.00, 0.50)

Options

Pavlovskii's MethodCurrent Roughness Weighted Method

Pavlovskii's MethodOpen Channel Weighting Method

Pavlovskii's MethodClosed Channel Weighting Method

Results

1.96Discharge

0.00 to 0.50 ftElevation Range

1.19Flow Area

11.56Wetted Perimeter

1.2Hydraulic Radius

11.17Top Width

4.1Normal Depth

4.0Critical Depth

0.8369Critical Slope

1.65Velocity

0.04Velocity Head

0.38Specific Energy

0.894Froude Number

SubcriticalFlow Type

GVF Input Data

0.0Downstream Depth

0.00Length

0Number Of Steps

Page 1 of 227 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666
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FlowMaster
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CenterSTREET CAPACITY.fm8



LOCAL STREET CAPACITY 5-YEAR STORM S=0.66%

GVF Output Data

0.0Upstream Depth

Profile Description

0.00Profile Headloss

InfinityDownstream Velocity

InfinityUpstream Velocity

4.1Normal Depth

4.0Critical Depth

0.6600Channel Slope

0.8369Critical Slope
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LOCAL STREET CAPACITY 5-YEAR STORM S=0.74%

Project Description

Manning FormulaFriction Method

DischargeSolve For

Input Data

0.7400Channel Slope

4.1Normal Depth

Section Definitions

Elevation
(ft)

Station
(ft)

0.500+00.00

0.500+00.50

0.000+00.50

0.130+02.00

0.180+02.00

0.420+16.50

Roughness Segment Definitions

Roughness CoefficientEnd Station & ElevationStart Station & Elevation

0.016(0+16.50, 0.42)(0+00.00, 0.50)

Options

Pavlovskii's MethodCurrent Roughness Weighted Method

Pavlovskii's MethodOpen Channel Weighting Method

Pavlovskii's MethodClosed Channel Weighting Method

Results

2.08Discharge

0.00 to 0.50 ftElevation Range

1.19Flow Area

11.56Wetted Perimeter

1.2Hydraulic Radius

11.17Top Width

4.1Normal Depth

4.0Critical Depth

0.8312Critical Slope

1.75Velocity

0.05Velocity Head

0.39Specific Energy

0.947Froude Number

SubcriticalFlow Type

GVF Input Data

0.0Downstream Depth

0.00Length

0Number Of Steps
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FlowMaster
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LOCAL STREET CAPACITY 5-YEAR STORM S=0.74%

GVF Output Data

0.0Upstream Depth

Profile Description

0.00Profile Headloss

InfinityDownstream Velocity

InfinityUpstream Velocity

4.1Normal Depth

4.0Critical Depth

0.7400Channel Slope

0.8312Critical Slope
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LOCAL STREET CAPACITY 5-YEAR STORM S=0.87%

Project Description

Manning FormulaFriction Method

DischargeSolve For

Input Data

0.8700Channel Slope

4.1Normal Depth

Section Definitions

Elevation
(ft)

Station
(ft)

0.500+00.00

0.500+00.50

0.000+00.50

0.130+02.00

0.180+02.00

0.420+16.50

Roughness Segment Definitions

Roughness CoefficientEnd Station & ElevationStart Station & Elevation

0.016(0+16.50, 0.42)(0+00.00, 0.50)

Options

Pavlovskii's MethodCurrent Roughness Weighted Method

Pavlovskii's MethodOpen Channel Weighting Method

Pavlovskii's MethodClosed Channel Weighting Method

Results

2.25Discharge

0.00 to 0.50 ftElevation Range

1.19Flow Area

11.56Wetted Perimeter

1.2Hydraulic Radius

11.17Top Width

4.1Normal Depth

4.1Critical Depth

0.8225Critical Slope

1.90Velocity

0.06Velocity Head

0.40Specific Energy

1.027Froude Number

SupercriticalFlow Type

GVF Input Data

0.0Downstream Depth

0.00Length

0Number Of Steps
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FlowMaster
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LOCAL STREET CAPACITY 5-YEAR STORM S=0.87%

GVF Output Data

0.0Upstream Depth

Profile Description

0.00Profile Headloss

InfinityDownstream Velocity

InfinityUpstream Velocity

4.1Normal Depth

4.1Critical Depth

0.8700Channel Slope

0.8225Critical Slope

Page 2 of 227 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

10/29/2020

FlowMaster
[10.00.00.02]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterSTREET CAPACITY.fm8



LOCAL STREET CAPACITY 5-YEAR STORM S=1.1%

Project Description

Manning FormulaFriction Method

DischargeSolve For

Input Data

1.1000Channel Slope

4.1Normal Depth

Section Definitions

Elevation
(ft)

Station
(ft)

0.500+00.00

0.500+00.50

0.000+00.50

0.130+02.00

0.180+02.00

0.420+16.50

Roughness Segment Definitions

Roughness CoefficientEnd Station & ElevationStart Station & Elevation

0.016(0+16.50, 0.42)(0+00.00, 0.50)

Options

Pavlovskii's MethodCurrent Roughness Weighted Method

Pavlovskii's MethodOpen Channel Weighting Method

Pavlovskii's MethodClosed Channel Weighting Method

Results

2.53Discharge

0.00 to 0.50 ftElevation Range

1.19Flow Area

11.56Wetted Perimeter

1.2Hydraulic Radius

11.17Top Width

4.1Normal Depth

4.2Critical Depth

0.8101Critical Slope

2.13Velocity

0.07Velocity Head

0.41Specific Energy

1.154Froude Number

SupercriticalFlow Type

GVF Input Data

0.0Downstream Depth

0.00Length

0Number Of Steps
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FlowMaster
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LOCAL STREET CAPACITY 5-YEAR STORM S=1.1%

GVF Output Data

0.0Upstream Depth

Profile Description

0.00Profile Headloss

InfinityDownstream Velocity

InfinityUpstream Velocity

4.1Normal Depth

4.2Critical Depth

1.1000Channel Slope

0.8101Critical Slope

Page 2 of 227 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

10/29/2020

FlowMaster
[10.00.00.02]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterSTREET CAPACITY.fm8



LOCAL STREET CAPACITY 5-YEAR STORM S=1.3%

Project Description

Manning FormulaFriction Method

DischargeSolve For

Input Data

1.3000Channel Slope

4.1Normal Depth

Section Definitions

Elevation
(ft)

Station
(ft)

0.500+00.00

0.500+00.50

0.000+00.50

0.130+02.00

0.180+02.00

0.420+16.50

Roughness Segment Definitions

Roughness CoefficientEnd Station & ElevationStart Station & Elevation

0.016(0+16.50, 0.42)(0+00.00, 0.50)

Options

Pavlovskii's MethodCurrent Roughness Weighted Method

Pavlovskii's MethodOpen Channel Weighting Method

Pavlovskii's MethodClosed Channel Weighting Method

Results

2.75Discharge

0.00 to 0.50 ftElevation Range

1.19Flow Area

11.56Wetted Perimeter

1.2Hydraulic Radius

11.17Top Width

4.1Normal Depth

4.3Critical Depth

0.8014Critical Slope

2.32Velocity

0.08Velocity Head

0.42Specific Energy

1.255Froude Number

SupercriticalFlow Type

GVF Input Data

0.0Downstream Depth

0.00Length

0Number Of Steps
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LOCAL STREET CAPACITY 5-YEAR STORM S=1.3%

GVF Output Data

0.0Upstream Depth

Profile Description

0.00Profile Headloss

InfinityDownstream Velocity

InfinityUpstream Velocity

4.1Normal Depth

4.3Critical Depth

1.3000Channel Slope

0.8014Critical Slope
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LOCAL STREET CAPACITY 5-YEAR STORM S=1.56%

Project Description

Manning FormulaFriction Method

DischargeSolve For

Input Data

1.5600Channel Slope

4.1Normal Depth

Section Definitions

Elevation
(ft)

Station
(ft)

0.500+00.00

0.500+00.50

0.000+00.50

0.130+02.00

0.180+02.00

0.420+16.50

Roughness Segment Definitions

Roughness CoefficientEnd Station & ElevationStart Station & Elevation

0.016(0+16.50, 0.42)(0+00.00, 0.50)

Options

Pavlovskii's MethodCurrent Roughness Weighted Method

Pavlovskii's MethodOpen Channel Weighting Method

Pavlovskii's MethodClosed Channel Weighting Method

Results

3.01Discharge

0.00 to 0.50 ftElevation Range

1.19Flow Area

11.56Wetted Perimeter

1.2Hydraulic Radius

11.17Top Width

4.1Normal Depth

4.4Critical Depth

0.7919Critical Slope

2.54Velocity

0.10Velocity Head

0.44Specific Energy

1.375Froude Number

SupercriticalFlow Type

GVF Input Data

0.0Downstream Depth

0.00Length

0Number Of Steps
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LOCAL STREET CAPACITY 5-YEAR STORM S=1.56%
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LOCAL STREET CAPACITY 5-YEAR STORM S=1.0%
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LOCAL STREET CAPACITY 5-YEAR STORM S=2.63%
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LOCAL STREET CAPACITY 5-YEAR STORM S=2.9%

Project Description

Manning FormulaFriction Method

DischargeSolve For

Input Data

2.9000Channel Slope

4.1Normal Depth

Section Definitions

Elevation
(ft)

Station
(ft)

0.500+00.00

0.500+00.50

0.000+00.50

0.130+02.00

0.180+02.00

0.420+16.50

Roughness Segment Definitions
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LOCAL STREET CAPACITY 5-YEAR STORM S=2.0%
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LOCAL STREET CAPACITY 5-YEAR STORM S=4.12%
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0.130+02.00

0.180+02.00

0.420+16.50

Roughness Segment Definitions

Roughness CoefficientEnd Station & ElevationStart Station & Elevation
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LOCAL STREET CAPACITY 5-YEAR STORM S=4.14%
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LOCAL STREET CAPACITY 5-YEAR STORM S=4.0%

Project Description
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LOCAL STREET CAPACITY 100-YEAR STORM S=0.5%
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LOCAL STREET CAPACITY 100-YEAR STORM S=0.5%
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LOCAL STREET CAPACITY 100-YEAR STORM S=0.6%
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LOCAL STREET CAPACITY 100-YEAR STORM S=0.6%
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LOCAL STREET CAPACITY 100-YEAR STORM S=0.66%
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LOCAL STREET CAPACITY 100-YEAR STORM S=0.74%
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LOCAL STREET CAPACITY 100-YEAR STORM S=0.87%

Project Description

Manning FormulaFriction Method

DischargeSolve For

Input Data

0.8700Channel Slope

6.0Normal Depth

Section Definitions

Elevation
(ft)

Station
(ft)

0.500+00.00

0.500+00.50

0.000+00.50

0.130+02.00

0.180+02.00

0.420+16.50

0.180+31.00

0.130+31.00

0.000+31.50

0.500+31.50

0.500+32.00

Roughness Segment Definitions

Roughness CoefficientEnd Station & ElevationStart Station & Elevation

0.016(0+32.00, 0.50)(0+00.00, 0.50)

Options

Pavlovskii's MethodCurrent Roughness Weighted Method

Pavlovskii's MethodOpen Channel Weighting Method

Pavlovskii's MethodClosed Channel Weighting Method

Results

20.26Discharge

0.00 to 0.50 ftElevation Range

6.67Flow Area

32.13Wetted Perimeter

2.5Hydraulic Radius

31.00Top Width

6.0Normal Depth

6.3Critical Depth

0.6371Critical Slope

3.04Velocity

0.14Velocity Head

0.64Specific Energy

1.154Froude Number

SupercriticalFlow Type
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LOCAL STREET CAPACITY 100-YEAR STORM S=0.87%

GVF Input Data

0.0Downstream Depth

0.00Length

0Number Of Steps

GVF Output Data

0.0Upstream Depth

Profile Description

0.00Profile Headloss

InfinityDownstream Velocity

InfinityUpstream Velocity

6.0Normal Depth

6.3Critical Depth

0.8700Channel Slope

0.6371Critical Slope
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LOCAL STREET CAPACITY 100-YEAR STORM S=1%

Project Description

Manning FormulaFriction Method

DischargeSolve For

Input Data

1.0000Channel Slope

6.0Normal Depth

Section Definitions

Elevation
(ft)

Station
(ft)

0.500+00.00

0.500+00.50

0.000+00.50

0.130+02.00

0.180+02.00

0.420+16.50

0.180+31.00

0.130+31.00

0.000+31.50

0.500+31.50

0.500+32.00

Roughness Segment Definitions

Roughness CoefficientEnd Station & ElevationStart Station & Elevation

0.016(0+32.00, 0.50)(0+00.00, 0.50)

Options

Pavlovskii's MethodCurrent Roughness Weighted Method

Pavlovskii's MethodOpen Channel Weighting Method

Pavlovskii's MethodClosed Channel Weighting Method

Results

21.72Discharge

0.00 to 0.50 ftElevation Range

6.67Flow Area

32.13Wetted Perimeter

2.5Hydraulic Radius

31.00Top Width

6.0Normal Depth

6.4Critical Depth

0.6279Critical Slope

3.26Velocity

0.16Velocity Head

0.66Specific Energy

1.238Froude Number

SupercriticalFlow Type
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LOCAL STREET CAPACITY 100-YEAR STORM S=1%

GVF Input Data

0.0Downstream Depth

0.00Length

0Number Of Steps

GVF Output Data

0.0Upstream Depth

Profile Description

0.00Profile Headloss

InfinityDownstream Velocity

InfinityUpstream Velocity

6.0Normal Depth

6.4Critical Depth

1.0000Channel Slope

0.6279Critical Slope
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LOCAL STREET CAPACITY 100-YEAR STORM S=1.1%

Project Description

Manning FormulaFriction Method

DischargeSolve For

Input Data

1.1000Channel Slope

6.0Normal Depth

Section Definitions

Elevation
(ft)

Station
(ft)

0.500+00.00

0.500+00.50

0.000+00.50

0.130+02.00

0.180+02.00

0.420+16.50

0.180+31.00

0.130+31.00

0.000+31.50

0.500+31.50

0.500+32.00

Roughness Segment Definitions

Roughness CoefficientEnd Station & ElevationStart Station & Elevation

0.016(0+32.00, 0.50)(0+00.00, 0.50)

Options

Pavlovskii's MethodCurrent Roughness Weighted Method

Pavlovskii's MethodOpen Channel Weighting Method

Pavlovskii's MethodClosed Channel Weighting Method

Results

22.78Discharge

0.00 to 0.50 ftElevation Range

6.67Flow Area

32.13Wetted Perimeter

2.5Hydraulic Radius

31.00Top Width

6.0Normal Depth

6.5Critical Depth

0.6217Critical Slope

3.42Velocity

0.18Velocity Head

0.68Specific Energy

1.298Froude Number

SupercriticalFlow Type
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LOCAL STREET CAPACITY 100-YEAR STORM S=1.1%

GVF Input Data

0.0Downstream Depth

0.00Length

0Number Of Steps

GVF Output Data

0.0Upstream Depth

Profile Description

0.00Profile Headloss

InfinityDownstream Velocity

InfinityUpstream Velocity

6.0Normal Depth

6.5Critical Depth

1.1000Channel Slope

0.6217Critical Slope
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LOCAL STREET CAPACITY 100-YEAR STORM S=1.3%

Project Description

Manning FormulaFriction Method

DischargeSolve For

Input Data

1.3000Channel Slope

6.0Normal Depth

Section Definitions

Elevation
(ft)

Station
(ft)

0.500+00.00

0.500+00.50

0.000+00.50

0.130+02.00

0.180+02.00

0.420+16.50

0.180+31.00

0.130+31.00

0.000+31.50

0.500+31.50

0.500+32.00

Roughness Segment Definitions

Roughness CoefficientEnd Station & ElevationStart Station & Elevation

0.016(0+32.00, 0.50)(0+00.00, 0.50)

Options

Pavlovskii's MethodCurrent Roughness Weighted Method

Pavlovskii's MethodOpen Channel Weighting Method

Pavlovskii's MethodClosed Channel Weighting Method

Results

24.76Discharge

0.00 to 0.50 ftElevation Range

6.67Flow Area

32.13Wetted Perimeter

2.5Hydraulic Radius

31.00Top Width

6.0Normal Depth

6.7Critical Depth

0.6110Critical Slope

3.71Velocity

0.21Velocity Head

0.71Specific Energy

1.411Froude Number

SupercriticalFlow Type
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LOCAL STREET CAPACITY 100-YEAR STORM S=1.3%

GVF Input Data

0.0Downstream Depth

0.00Length

0Number Of Steps

GVF Output Data

0.0Upstream Depth

Profile Description

0.00Profile Headloss

InfinityDownstream Velocity

InfinityUpstream Velocity

6.0Normal Depth

6.7Critical Depth

1.3000Channel Slope

0.6110Critical Slope
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LOCAL STREET CAPACITY 100-YEAR STORM S=1.56%

Project Description

Manning FormulaFriction Method

DischargeSolve For

Input Data

1.5600Channel Slope

6.0Normal Depth

Section Definitions

Elevation
(ft)

Station
(ft)

0.500+00.00

0.500+00.50

0.000+00.50

0.130+02.00

0.180+02.00

0.420+16.50

0.180+31.00

0.130+31.00

0.000+31.50

0.500+31.50

0.500+32.00

Roughness Segment Definitions

Roughness CoefficientEnd Station & ElevationStart Station & Elevation

0.016(0+32.00, 0.50)(0+00.00, 0.50)

Options

Pavlovskii's MethodCurrent Roughness Weighted Method

Pavlovskii's MethodOpen Channel Weighting Method

Pavlovskii's MethodClosed Channel Weighting Method

Results

27.13Discharge

0.00 to 0.50 ftElevation Range

6.67Flow Area

32.13Wetted Perimeter

2.5Hydraulic Radius

31.00Top Width

6.0Normal Depth

6.9Critical Depth

0.5996Critical Slope

4.07Velocity

0.26Velocity Head

0.76Specific Energy

1.546Froude Number

SupercriticalFlow Type
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LOCAL STREET CAPACITY 100-YEAR STORM S=1.56%

GVF Input Data

0.0Downstream Depth

0.00Length

0Number Of Steps

GVF Output Data

0.0Upstream Depth

Profile Description

0.00Profile Headloss

InfinityDownstream Velocity

InfinityUpstream Velocity

6.0Normal Depth

6.9Critical Depth

1.5600Channel Slope

0.5996Critical Slope
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LOCAL STREET CAPACITY 100-YEAR STORM S=1.8%

Project Description

Manning FormulaFriction Method

DischargeSolve For

Input Data

1.8000Channel Slope

6.0Normal Depth

Section Definitions

Elevation
(ft)

Station
(ft)

0.500+00.00

0.500+00.50

0.000+00.50

0.130+02.00

0.180+02.00

0.420+16.50

0.180+31.00

0.130+31.00

0.000+31.50

0.500+31.50

0.500+32.00

Roughness Segment Definitions

Roughness CoefficientEnd Station & ElevationStart Station & Elevation

0.016(0+32.00, 0.50)(0+00.00, 0.50)

Options

Pavlovskii's MethodCurrent Roughness Weighted Method

Pavlovskii's MethodOpen Channel Weighting Method

Pavlovskii's MethodClosed Channel Weighting Method

Results

29.14Discharge

0.00 to 0.50 ftElevation Range

6.67Flow Area

32.13Wetted Perimeter

2.5Hydraulic Radius

31.00Top Width

6.0Normal Depth

7.0Critical Depth

0.5907Critical Slope

4.37Velocity

0.30Velocity Head

0.80Specific Energy

1.660Froude Number

SupercriticalFlow Type
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LOCAL STREET CAPACITY 100-YEAR STORM S=1.8%

GVF Input Data

0.0Downstream Depth

0.00Length

0Number Of Steps

GVF Output Data

0.0Upstream Depth

Profile Description

0.00Profile Headloss

InfinityDownstream Velocity

InfinityUpstream Velocity

6.0Normal Depth

7.0Critical Depth

1.8000Channel Slope

0.5907Critical Slope
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LOCAL STREET CAPACITY 100-YEAR STORM S=2.63%

Project Description

Manning FormulaFriction Method

DischargeSolve For

Input Data

2.6300Channel Slope

6.0Normal Depth

Section Definitions

Elevation
(ft)

Station
(ft)

0.500+00.00

0.500+00.50

0.000+00.50

0.130+02.00

0.180+02.00

0.420+16.50

0.180+31.00

0.130+31.00

0.000+31.50

0.500+31.50

0.500+32.00

Roughness Segment Definitions

Roughness CoefficientEnd Station & ElevationStart Station & Elevation

0.016(0+32.00, 0.50)(0+00.00, 0.50)

Options

Pavlovskii's MethodCurrent Roughness Weighted Method

Pavlovskii's MethodOpen Channel Weighting Method

Pavlovskii's MethodClosed Channel Weighting Method

Results

35.22Discharge

0.00 to 0.50 ftElevation Range

6.67Flow Area

32.13Wetted Perimeter

2.5Hydraulic Radius

31.00Top Width

6.0Normal Depth

7.5Critical Depth

0.5681Critical Slope

5.28Velocity

0.43Velocity Head

0.93Specific Energy

2.007Froude Number

SupercriticalFlow Type
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LOCAL STREET CAPACITY 100-YEAR STORM S=2.63%

GVF Input Data

0.0Downstream Depth

0.00Length

0Number Of Steps

GVF Output Data

0.0Upstream Depth

Profile Description

0.00Profile Headloss

InfinityDownstream Velocity

InfinityUpstream Velocity

6.0Normal Depth

7.5Critical Depth

2.6300Channel Slope

0.5681Critical Slope
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LOCAL STREET CAPACITY 100-YEAR STORM S=2.9%

Project Description

Manning FormulaFriction Method

DischargeSolve For

Input Data

2.9000Channel Slope

6.0Normal Depth

Section Definitions

Elevation
(ft)

Station
(ft)

0.500+00.00

0.500+00.50

0.000+00.50

0.130+02.00

0.180+02.00

0.420+16.50

0.180+31.00

0.130+31.00

0.000+31.50

0.500+31.50

0.500+32.00

Roughness Segment Definitions

Roughness CoefficientEnd Station & ElevationStart Station & Elevation

0.016(0+32.00, 0.50)(0+00.00, 0.50)

Options

Pavlovskii's MethodCurrent Roughness Weighted Method

Pavlovskii's MethodOpen Channel Weighting Method

Pavlovskii's MethodClosed Channel Weighting Method

Results

36.99Discharge

0.00 to 0.50 ftElevation Range

6.67Flow Area

32.13Wetted Perimeter

2.5Hydraulic Radius

31.00Top Width

6.0Normal Depth

7.7Critical Depth

0.5624Critical Slope

5.55Velocity

0.48Velocity Head

0.98Specific Energy

2.108Froude Number

SupercriticalFlow Type
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LOCAL STREET CAPACITY 100-YEAR STORM S=2.9%

GVF Input Data

0.0Downstream Depth

0.00Length

0Number Of Steps

GVF Output Data

0.0Upstream Depth

Profile Description

0.00Profile Headloss

InfinityDownstream Velocity

InfinityUpstream Velocity

6.0Normal Depth

7.7Critical Depth

2.9000Channel Slope

0.5624Critical Slope
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LOCAL STREET CAPACITY 100-YEAR STORM S=2.0%

Project Description

Manning FormulaFriction Method

DischargeSolve For

Input Data

2.0000Channel Slope

6.0Normal Depth

Section Definitions

Elevation
(ft)

Station
(ft)

0.500+00.00

0.500+00.50

0.000+00.50

0.130+02.00

0.180+02.00

0.420+16.50

0.180+31.00

0.130+31.00

0.000+31.50

0.500+31.50

0.500+32.00

Roughness Segment Definitions

Roughness CoefficientEnd Station & ElevationStart Station & Elevation

0.016(0+32.00, 0.50)(0+00.00, 0.50)

Options

Pavlovskii's MethodCurrent Roughness Weighted Method

Pavlovskii's MethodOpen Channel Weighting Method

Pavlovskii's MethodClosed Channel Weighting Method

Results

30.72Discharge

0.00 to 0.50 ftElevation Range

6.67Flow Area

32.13Wetted Perimeter

2.5Hydraulic Radius

31.00Top Width

6.0Normal Depth

7.2Critical Depth

0.5843Critical Slope

4.61Velocity

0.33Velocity Head

0.83Specific Energy

1.750Froude Number

SupercriticalFlow Type
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LOCAL STREET CAPACITY 100-YEAR STORM S=2.0%

GVF Input Data

0.0Downstream Depth

0.00Length

0Number Of Steps

GVF Output Data

0.0Upstream Depth

Profile Description

0.00Profile Headloss

InfinityDownstream Velocity

InfinityUpstream Velocity

6.0Normal Depth

7.2Critical Depth

2.0000Channel Slope

0.5843Critical Slope
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LOCAL STREET CAPACITY 100-YEAR STORM S=4.12%

Project Description

Manning FormulaFriction Method

DischargeSolve For

Input Data

4.1200Channel Slope

6.0Normal Depth

Section Definitions

Elevation
(ft)

Station
(ft)

0.500+00.00

0.500+00.50

0.000+00.50

0.130+02.00

0.180+02.00

0.420+16.50

0.180+31.00

0.130+31.00

0.000+31.50

0.500+31.50

0.500+32.00

Roughness Segment Definitions

Roughness CoefficientEnd Station & ElevationStart Station & Elevation

0.016(0+32.00, 0.50)(0+00.00, 0.50)

Options

Pavlovskii's MethodCurrent Roughness Weighted Method

Pavlovskii's MethodOpen Channel Weighting Method

Pavlovskii's MethodClosed Channel Weighting Method

Results

44.09Discharge

0.00 to 0.50 ftElevation Range

6.67Flow Area

32.13Wetted Perimeter

2.5Hydraulic Radius

31.00Top Width

6.0Normal Depth

8.2Critical Depth

0.5428Critical Slope

6.61Velocity

0.68Velocity Head

1.18Specific Energy

2.512Froude Number

SupercriticalFlow Type
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LOCAL STREET CAPACITY 100-YEAR STORM S=4.12%

GVF Input Data

0.0Downstream Depth

0.00Length

0Number Of Steps

GVF Output Data

0.0Upstream Depth

Profile Description

0.00Profile Headloss

InfinityDownstream Velocity

InfinityUpstream Velocity

6.0Normal Depth

8.2Critical Depth

4.1200Channel Slope

0.5428Critical Slope
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LOCAL STREET CAPACITY 100-YEAR STORM S=4.14%

Project Description

Manning FormulaFriction Method

DischargeSolve For

Input Data

4.1400Channel Slope

6.0Normal Depth

Section Definitions

Elevation
(ft)

Station
(ft)

0.500+00.00

0.500+00.50

0.000+00.50

0.130+02.00

0.180+02.00

0.420+16.50

0.180+31.00

0.130+31.00

0.000+31.50

0.500+31.50

0.500+32.00

Roughness Segment Definitions

Roughness CoefficientEnd Station & ElevationStart Station & Elevation

0.016(0+32.00, 0.50)(0+00.00, 0.50)

Options

Pavlovskii's MethodCurrent Roughness Weighted Method

Pavlovskii's MethodOpen Channel Weighting Method

Pavlovskii's MethodClosed Channel Weighting Method

Results

44.19Discharge

0.00 to 0.50 ftElevation Range

6.67Flow Area

32.13Wetted Perimeter

2.5Hydraulic Radius

31.00Top Width

6.0Normal Depth

8.2Critical Depth

0.5425Critical Slope

6.63Velocity

0.68Velocity Head

1.18Specific Energy

2.518Froude Number

SupercriticalFlow Type

Page 1 of 227 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

10/29/2020

FlowMaster
[10.00.00.02]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterSTREET CAPACITY.fm8



LOCAL STREET CAPACITY 100-YEAR STORM S=4.14%

GVF Input Data

0.0Downstream Depth

0.00Length

0Number Of Steps

GVF Output Data

0.0Upstream Depth

Profile Description

0.00Profile Headloss

InfinityDownstream Velocity

InfinityUpstream Velocity

6.0Normal Depth

8.2Critical Depth

4.1400Channel Slope

0.5425Critical Slope
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LOCAL STREET CAPACITY 100-YEAR STORM S=4.0%

Project Description

Manning FormulaFriction Method

DischargeSolve For

Input Data

4.0000Channel Slope

6.0Normal Depth

Section Definitions

Elevation
(ft)

Station
(ft)

0.500+00.00

0.500+00.50

0.000+00.50

0.130+02.00

0.180+02.00

0.420+16.50

0.180+31.00

0.130+31.00

0.000+31.50

0.500+31.50

0.500+32.00

Roughness Segment Definitions

Roughness CoefficientEnd Station & ElevationStart Station & Elevation

0.016(0+32.00, 0.50)(0+00.00, 0.50)

Options

Pavlovskii's MethodCurrent Roughness Weighted Method

Pavlovskii's MethodOpen Channel Weighting Method

Pavlovskii's MethodClosed Channel Weighting Method

Results

43.44Discharge

0.00 to 0.50 ftElevation Range

6.67Flow Area

32.13Wetted Perimeter

2.5Hydraulic Radius

31.00Top Width

6.0Normal Depth

8.1Critical Depth

0.5444Critical Slope
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INTRODUCTION 

The following report represents the sanitary sewer analysis for Woodland Village Town Center.   

The project is a proposed 111-unit multi-family development located in Section 16, Township 21 

North, Range 18 East, Reno, Nevada. The site consists of approximately 9.8 acres (refer to 

Appendix A – Site Map). The purpose of this study is to estimate the peak sewer flows associated 

with this project, in accordance with the criteria set forth in the Washoe County Department of 

Water Resources. 

The property surrounding this project is as follows: 

 

 North:  Woodland Village Ph.14, Ph.15, and Cold Springs Middle School (Existing)    

 South:  Woodland Village Ph.9 (Existing) 

 East:  Village Center Park & Cold Springs Middle School (Existing) 

 West:  Woodland Village Ph. 13 (Existing) 

 

DESIGN STANDARDS 

The following design standards were used in designing the mains within Woodland Village Town 

Center, and in analyzing the effects of connecting the Woodland Village Town Center development 

to existing sewer facilities (reference Washoe County Department of Water Resources): 

 - Manning's roughness coefficient, n= 0.012  

 - Pipe capacity in terms of one-half full. Maximum allowed by Washoe County is 0.8D 

where D is the nominal diameter of the pipe. 

 - Peak discharge of 270 gallons per capita per day  

 - Peaking factor of 3 

 - Minimum mean velocity of 2.5 feet per second 

 - Maximum mean velocity of 10 feet per second  

 

EXISITING SANITARY SEWER FACILITIES 

Woodland Village Town Center will utilize the existing treatment facility, located west of Woodland 

Village Phase 22 and 23, for sewer treatment and disposal. Gravity sewer flows from the site will be 

conveyed through the existing sanitary sewer system, consisting of 8-inch, 12-inch and 15-inch 
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diameter SDR 35 PVC sewer lines throughout the development. Force main flows will be conveyed 

using an existing on-site Sanitary Sewer Lift Station, located in Woodland Village Phase 4. Reference 

the Update to Technical Memorandum 3 (2017 Facility Plan), performed by Farr West Engineering, for 

the lift station. 

 

PROPOSED SANITARY SEWER FACILITIES 

Woodland Village Town Center will be served by proposed sanitary sewer mains comprised of 8-inch 

diameter SDR 35 PVC pipes, which will connect to existing 8-inch diameter SDR 35 PVC pipes on 

site and along Village Parkway. There will be two separate mains. One main will serve 23 lots that will 

be tied into an existing 8-inch diameter pipe along Village Parkway. It then flows south along 

Williamsburg Drive and Rio Ct, which will eventually flow into the Sanitary Sewer Lift Station. The 

other main will serve 88 lots and will be tied into an existing 8-inch diameter pipe on-site, which will 

be conveyed to the existing 8-inch sewer line along Rockland Drive. It then flows west to the 15-inch 

diameter SDR 35 PVC along Briar Drive. 

 

 

SEWER ANALYSIS 

The approximate location of the proposed sanitary sewer system servicing Woodland Village Town 

Center is illustrated on the display map in the appendix of this report. Using the Washoe County 

Gravity Sewer Collection Design Standards, these 111 lots will generate a peak flow of 89,910 gallons 

per day (gpd). The half-full capacities were found using Flowmaster. The flattest section of the on-site 

gravity sanitary sewer is an 8-inch diameter SDR 35 PVC pipe in the Woodland Village Town Center 

development which has a slope of 0.005 ft/ft, the half-full capacity of this pipe is 299,126 gpd at 2.7 ft/s 

and can serve approximately 369 units.  

 

Woodland Village Phases 4, 5, 6 and 9 contribute 187 units and Woodland Village Town Center 

contributes 23 units to flows conveyed to the Sanitary Sewer Lift Station, for a total combined 

demand of 170,100 gpd. The flattest section, located along Williamsburg Drive, is an existing 8-inch 

pipe which has a slope of 0.0045 ft/ft and a half-full capacity of 283,776 gpd at 2.5 ft/s. The pipe at 

minimum slope will satisfy the demand for this area.  
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The northern section of Woodland Village contributes 836 units and Woodland Village Town Center 

contributes 88 units to flows conveyed to the existing 15-inch diameter SDR 35 PVC along Briar 

Drive, for a total combined demand of 748,440 gpd. The existing 15-inch diameter has a slope of 0.005 

ft/ft and a peak capacity of 1,599,034 gpd at 4.0 ft/s. The critical pipe in this area is an existing 12-inch 

pipe along Rockland Drive with a slope of 0.003 ft/ft and a peak capacity of 683,135 gpd at 2.7 ft/s. 

This pipe will service the 88 lots from Woodland Village Town Center and 563 existing lots from the 

northern section of Woodland Village, which will generate a total combined peak flow of 527,310 gpd. 

 The 15-inch pipe and the critical 12-inch pipe will both satisfy the demand for this area. 

 

CONCLUSION 

The Woodland Village Town Center will consist of 111 units that will generate a proposed peak flow 

demand of 89,910 gpd. The proposed mains in the development have a minimum slope of 0.005 ft/ft. 

The Woodland Village Town Center will be served by on-site gravity mains. Proposed on-site 8-inch 

diameter SDR 35 PVC mains. The existing pipes will handle the flows from Woodland Village Town 

Center. These facilities should have enough capacity to serve the additional proposed 111 single 

family units in the Woodland Village Town Center development and the flows from the existing areas.  
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8" MAIN DEMAND @ S=0.5%

Project Description

Manning FormulaFriction Method

Normal DepthSolve For

Input Data

0.012Roughness Coefficient

0.005Channel Slope

8.0Diameter

89,910Discharge

Results

2.1Normal Depth

0.1Flow Area

0.7Wetted Perimeter

1.2Hydraulic Radius

0.59Top Width

2.0Critical Depth

26.2Percent Full

0.005Critical Slope

1.91Velocity

0.06Velocity Head

0.23Specific Energy

0.954Froude Number

643,543Maximum Discharge

598,252Discharge Full

0.000Slope Full

SubcriticalFlow Type

GVF Input Data

0.0Downstream Depth

0.0Length

0Number Of Steps

GVF Output Data

0.0Upstream Depth

N/AProfile Description

0.00Profile Headloss

0.0Average End Depth Over Rise

0.0Normal Depth Over Rise

0.00Downstream Velocity

0.00Upstream Velocity

2.1Normal Depth

2.0Critical Depth

0.005Channel Slope

0.005Critical Slope
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8" MAIN HALF-FULL CAPACITY @ S=0.5%

Project Description

Manning FormulaFriction Method

DischargeSolve For

Input Data

0.012Roughness Coefficient

0.005Channel Slope

4.0Normal Depth

8.0Diameter

Results

299,126Discharge

0.2Flow Area

1.0Wetted Perimeter

2.0Hydraulic Radius

0.67Top Width

3.8Critical Depth

50.0Percent Full

0.006Critical Slope

2.65Velocity

0.11Velocity Head

0.44Specific Energy

0.914Froude Number

643,543Maximum Discharge

598,252Discharge Full

0.001Slope Full

SubcriticalFlow Type

GVF Input Data

0.0Downstream Depth

0.0Length

0Number Of Steps

GVF Output Data

0.0Upstream Depth

N/AProfile Description

0.00Profile Headloss

0.0Average End Depth Over Rise

0.0Normal Depth Over Rise

0.00Downstream Velocity

0.00Upstream Velocity

4.0Normal Depth

3.8Critical Depth

0.005Channel Slope

0.006Critical Slope
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EX. 12" MAIN DEMAND @ S=0.3%

Project Description

Manning FormulaFriction Method

Normal DepthSolve For

Input Data

0.012Roughness Coefficient

0.003Channel Slope

12.0Diameter

527,310Discharge

Results

5.2Normal Depth

0.3Flow Area

1.4Wetted Perimeter

2.7Hydraulic Radius

0.99Top Width

4.5Critical Depth

43.1Percent Full

0.005Critical Slope

2.52Velocity

0.10Velocity Head

0.53Specific Energy

0.777Froude Number

1,469,705Maximum Discharge

1,366,270Discharge Full

0.000Slope Full

SubcriticalFlow Type

GVF Input Data

0.0Downstream Depth

0.0Length

0Number Of Steps

GVF Output Data

0.0Upstream Depth

N/AProfile Description

0.00Profile Headloss

0.0Average End Depth Over Rise

0.0Normal Depth Over Rise

0.00Downstream Velocity

0.00Upstream Velocity

5.2Normal Depth

4.5Critical Depth

0.003Channel Slope

0.005Critical Slope
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EX. 12" MAIN HALF-FULL CAPACITY @ S=0.3%

Project Description

Manning FormulaFriction Method

DischargeSolve For

Input Data

0.012Roughness Coefficient

0.003Channel Slope

6.0Normal Depth

12.0Diameter

Results

683,135Discharge

0.4Flow Area

1.6Wetted Perimeter

3.0Hydraulic Radius

1.00Top Width

5.2Critical Depth

50.0Percent Full

0.005Critical Slope

2.69Velocity

0.11Velocity Head

0.61Specific Energy

0.757Froude Number

1,469,705Maximum Discharge

1,366,270Discharge Full

0.001Slope Full

SubcriticalFlow Type

GVF Input Data

0.0Downstream Depth

0.0Length

0Number Of Steps

GVF Output Data

0.0Upstream Depth

N/AProfile Description

0.00Profile Headloss

0.0Average End Depth Over Rise

0.0Normal Depth Over Rise

0.00Downstream Velocity

0.00Upstream Velocity

6.0Normal Depth

5.2Critical Depth

0.003Channel Slope

0.005Critical Slope
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EX. 15" MAIN DEMAND @ S=0.5%

Project Description

Manning FormulaFriction Method

Normal DepthSolve For

Input Data

0.012Roughness Coefficient

0.005Channel Slope

15.0Diameter

748,440Discharge

Results

4.9Normal Depth

0.4Flow Area

1.5Wetted Perimeter

2.8Hydraulic Radius

1.17Top Width

5.1Critical Depth

32.9Percent Full

0.004Critical Slope

3.29Velocity

0.17Velocity Head

0.58Specific Energy

1.060Froude Number

3,440,180Maximum Discharge

3,198,068Discharge Full

0.000Slope Full

SupercriticalFlow Type

GVF Input Data

0.0Downstream Depth

0.0Length

0Number Of Steps

GVF Output Data

0.0Upstream Depth

N/AProfile Description

0.00Profile Headloss

0.0Average End Depth Over Rise

32.9Normal Depth Over Rise

InfinityDownstream Velocity

InfinityUpstream Velocity

4.9Normal Depth

5.1Critical Depth

0.005Channel Slope

0.004Critical Slope
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EX. 15" MAIN HALF-FULL CAPACITY @ S=0.5%

Project Description

Manning FormulaFriction Method

DischargeSolve For

Input Data

0.012Roughness Coefficient

0.005Channel Slope

7.5Normal Depth

15.0Diameter

Results

1,599,034Discharge

0.6Flow Area

2.0Wetted Perimeter

3.8Hydraulic Radius

1.25Top Width

7.6Critical Depth

50.0Percent Full

0.005Critical Slope

4.03Velocity

0.25Velocity Head

0.88Specific Energy

1.015Froude Number

3,440,180Maximum Discharge

3,198,068Discharge Full

0.001Slope Full

SupercriticalFlow Type

GVF Input Data

0.0Downstream Depth

0.0Length

0Number Of Steps

GVF Output Data

0.0Upstream Depth

N/AProfile Description

0.00Profile Headloss

0.0Average End Depth Over Rise

50.0Normal Depth Over Rise

InfinityDownstream Velocity

InfinityUpstream Velocity

7.5Normal Depth

7.6Critical Depth

0.005Channel Slope

0.005Critical Slope

Page 1 of 127 Siemon Company Drive Suite 200 W  
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10/29/2020

FlowMaster
[10.00.00.02]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterPipe Flowmaster Info.fm8



EX. 8" MAIN DEMAND @ S=0.45%

Project Description

Manning FormulaFriction Method

Normal DepthSolve For

Input Data

0.012Roughness Coefficient

0.005Channel Slope

8.0Diameter

170,100Discharge

Results

3.0Normal Depth

0.1Flow Area

0.9Wetted Perimeter

1.6Hydraulic Radius

0.65Top Width

2.8Critical Depth

37.5Percent Full

0.006Critical Slope

2.20Velocity

0.08Velocity Head

0.33Specific Energy

0.901Froude Number

610,519Maximum Discharge

567,552Discharge Full

0.000Slope Full

SubcriticalFlow Type

GVF Input Data

0.0Downstream Depth

0.0Length

0Number Of Steps

GVF Output Data

0.0Upstream Depth

N/AProfile Description

0.00Profile Headloss

0.0Average End Depth Over Rise

0.0Normal Depth Over Rise

0.00Downstream Velocity

0.00Upstream Velocity

3.0Normal Depth

2.8Critical Depth

0.005Channel Slope

0.006Critical Slope
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EX. 8" MAIN HALF-FULL CAPACITY @ S=0.45%

Project Description

Manning FormulaFriction Method

DischargeSolve For

Input Data

0.012Roughness Coefficient

0.005Channel Slope

4.0Normal Depth

8.0Diameter

Results

283,776Discharge

0.2Flow Area

1.0Wetted Perimeter

2.0Hydraulic Radius

0.67Top Width

3.7Critical Depth

50.0Percent Full

0.006Critical Slope

2.52Velocity

0.10Velocity Head

0.43Specific Energy

0.867Froude Number

610,519Maximum Discharge

567,552Discharge Full

0.001Slope Full

SubcriticalFlow Type

GVF Input Data

0.0Downstream Depth

0.0Length

0Number Of Steps

GVF Output Data

0.0Upstream Depth

N/AProfile Description

0.00Profile Headloss

0.0Average End Depth Over Rise

0.0Normal Depth Over Rise

0.00Downstream Velocity

0.00Upstream Velocity

4.0Normal Depth

3.7Critical Depth

0.005Channel Slope

0.006Critical Slope
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FlowMaster
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UPDATE TO TECHNICAL MEMORANDUM 3 (2017 FACILITY PLAN)

WASHOE COUNTY 

COLD SPRINGS LIFT STATION ASSESSMENT 

Prepared For: Washoe County 

Prepared By: Quinn Lovelady, E.I. 

Reviewed By: Lucas Tipton, P.E. 

Date: October 18, 2019 

Subject: Cold Springs Lift Station Assessment - Update 

  

1.0 INTRODUCTION 

Washoe County (County) approached Farr West Engineering (Farr West) in August of 2019 to provide an 

update to Technical Memorandum 3 of the Cold Springs Wastewater System Facility Plan (2017 Facility 

Plan) with a simplified summary of currently utilized and remaining capacity at the Diamond Peak and 

Woodland Village Lift Stations in Cold Springs, NV. Previously in 2017, Farr West prepared the Facility 

Plan which provided analysis of existing system wastewater flows and condition and capacity assessments 

of the wastewater collection system. This technical memorandum analyzes the development in Cold 

Springs since the submittal of the 2017 Facility Plan and provides the remaining capacity, in Existing 

Residential Units (ERU’S), of the Woodland Village (WV) and Diamond Peak (DP) lift stations and their 

associated force mains.  

2.0 KEY FINDINGS 

As shown in Table 1, the limiting factor for both the DP and WV lift stations is the existing wet well 

storage.  If the capacity of the wet wells are increased in the future then the existing force main(s) become 

the critical component(s).  Section 5, Appendix A and Appendix B provide more detailed calculations for 

how these values were determined.  

Table 1: Capacity Remaining 

Component 

Woodland Village  

Capacity Remaining 

(ERU’s) 

Diamond Peak 

Capacity Remaining 

(ERU’s) 

Wet Well Storage  1,140 317 

Force Main 1,184 348 

Pump 4,120 869 

3.0 EXISTING FLOWS 

There has not been any development in the WV or DP lift station collection areas since the submittal of 

the 2017 Facility Plan. Therefore, the modeled flows from the 2017 Facility Plan were used for this 
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analysis. A summary of the Average Dry Weather Flow (ADWF) and Peak Hourly Dry Weather Flow 

(PHDF) is listed in Table 2.  

Table 2: Existing Flows 

Lift Station ERU’s 
ADWF  

(gpm) 

PHDF  

(gpm) 

Diamond Peak 480 56 125 

Woodland Village 1,085 127 281 

4.0 EXISTING FACILITIES 

4.1 EXISTING PUMPS 

As required by Technical Document WTS-14 (NDEP), each lift station has two pumps which operate in a 

lead-lag sequence. The analysis conducted in this report assumed that only one pump is operating to 

estimate the firm capacity of each lift station. Pertinent information regarding the pumps can be seen in 

Table 2.  

Table 3: Existing Pump Information 

Lift Station 
Pump Size 

(HP) 

Total Dynamic Head 

(ft) 

Design Flow Rate 

(gpm) 

Diamond Peak 30 140 350 

Woodland Village 50 83 1,350 

4.2 EXISTING WET WELL AND COLLECTION SYSTEM STORAGE 

Table 3 lists relevant information regarding the DP and WV wet wells. The wet well live storage was 

determined from the current on-off points for the pump while the emergency storage volume was 

calculated by combining the total wet well volume minus the live storage plus the collection system storage 

volume. In general, the collection system volume was determined by finding the maximum water surface 

elevation while keeping surcharge levels 1-foot below the lowest manhole rim elevation. A schematic of 

the DP and WV lift stations can be seen in Appendix 1.   

Table 4: Existing Wet Well and Collection System Storage 

Lift Station 
Live Storage 

(gal) 
Emergency Storage 

(gal) 

Collection 

System Storage 

(gal) 

Total Emergency 

Storage 

(gal) 

Diamond Peak 1,121 3,004 21,807 24,811 

Woodland 

Village 
3,741 12,896 56,354 69,250 

4.3 FORCE MAIN 

The DP lift station conveys wastewater to the Cold Springs Wastewater Reclamation facility (CSWRF) 

through a 7,425-foot, 6-inch diameter force main.  With the DP pump(s) operating at 350 gpm the existing 

fluid velocity inside the force main is estimated at 3.97 feet per second (fps).  The WV lift station utilizes 
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a 5,765-foot force main which has an inside diameter of 11.64-inches.  The existing velocity in the WV 

force main is estimated at 4.07 fps. 

5.0 CAPACITY ANALYSIS 

The capacity analysis looks at the three major components (pumps, wet wells and force mains) of the DP 

and WV lift stations to determine how many additional ERU’s each facility can accommodate. The 

analysis was conducted by comparing existing conditions to maximum constraints.  All remaining capacity 

calculations utilized a wastewater generation rate of 169 gpd/ERU and a peaking factor of 2.21.  These are 

the same values that were found to best represent the existing collection system for the 2017 Facility Plan. 

5.1 PUMP CAPACITY  

The pump capacity analysis compares peak flows into each lift station facility to the existing pump 

capacity.  Additionally, the minimum cycle time for each station was calculated to confirm the on/off set 

points in the wet well.  

Table 5: Pump Capacity Analysis – Peak Hourly 

Lift Station 
Existing PHDF 

(gpm) 

Maximum Flow Rate 

(gpm) 

Capacity Remaining 

(ERU’s) 

Diamond Peak 125 350 869 

Woodland Village 281 1350 4,120 

The minimum cycle time for the Woodland Village Lift Station was found to be 11.08 minutes and occurs 

at an influent flow rate of 675 gpm.  The minimum cycle time for the Diamond Peak Lift Station was 

found to be 12.81 minutes and occurs at an influent flow rate of 175 gpm.  Minimum cycle times greater 

than 10 minutes are considered to be adequate.  It is recommended that the volume of “active” storage in 

the wet well remain at or above current volumes. 
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Figure 1: Woodland Village Cycle Time 

 

Figure 2: Diamond Peak Cycle Time 
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5.2 WET WELL AND EMERGENCY STORAGE CAPACITY  

The wet well and emergency storage capacity analysis compares Washoe County design standard and the 

WTS-14 requirements for emergency storage to the existing emergency storage provided.  Washoe County 

design standard 3.02.13.B requires the following: 

Emergency storage capacity shall be provided to hold a minimum of 2 hours of peak hour 

design flow. The wet well, collection system and emergency storage containment can all 

serve as the emergency storage provided that the 2 hour requirement is met without a spill 

occurring. 

WTS-14 requires the following: 

Provide calculations of the total volume of emergency storage capacity that includes the 

volumes in the wet well, collection system and emergency storage containment which is 

above the alarm level but below the elevation at which a spill would occur.  The emergency 

storage capacity needs to be sized to provide 3.5 times the average hourly flow for 2-hours.  

If this storage capacity is not available, then emergency power with an automatic switch-

over device shall be provided.  When the pumping station is at a treatment works that is 

continuously staffed the switch from regular power to emergency power may be manually 

done. 

Currently, both lift stations are equipped with backup power by way of diesel engine generators, controlled 

with automatic transfer switches.  Table 6 provides an estimate of the available emergency storage 

provided at each lift station as well as an estimate of capacity remaining according to the Washoe County 

standard. 

Table 6: Emergency Storage Capacity Analysis 

Lift Station 

Washoe County 

Required Storage 

(gal) 

WTS-14 

Required Storage 

(gal) 

Existing 

Emergency Storage 

(gal) 

Capacity 

Remaining 

(ERU’s) 

Diamond Peak 15,000 23,661 24,810 317 

Woodland Village 33,720 53,471 69,250 1,142 

5.3 FORCE MAIN CAPACITY  

The force main capacity analysis compares the existing velocity in the force mains to the maximum 

allowable velocity per Washoe County design standard 3.02.06.A.  The existing velocity was calculated 

based upon the current flow rate of the pumps.   

Table 7: Force Main Capacity Analysis 

Lift Station 

Force Main 

Diameter  

(in) 

Existing 

Velocity  

(fps) 

Maximum Allowable 

Velocity  

(fps) 

Capacity 

Remaining 

(ERU’s) 

Diamond Peak 6 3.97 6 348 

Woodland Village 11.64 4.07 6 1,184 
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APPENDIX A– LIFT STATION SCHEMATICS 



COLD SPRINGS LIFT STATION ASSESSMENT

LIFT STATION SCHEMATICS

WASHOE COUNTY

SHEET 1

NEVADA
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APPENDIX B – WOODLAND VILLAGE CALCULATIONS 



Sump Depth = 0 Input Cell Peaking Factor = 2.21

Pump Off Level = 5.5 Calculation Cell Wastewater Generation Rate = 169 gpd/EDU Wet Well = 12,895.75    Gallons

Pump On Level = 10.5 Minimum Cycle Time = 11.08 min.  Collection System = 56,353.78    Gallons

Wet Well Spill Level = 27.7 Worst Case Flow Rate = 675 gpm 2,602 EDUs Total = 69,249.53    Gallons

Wet Well Diameter = ft. Maximum Flow Rate = 1,350 gpm 5,205 EDUs 1,085 EDUs = 53,471 Gallons

Wet Well Area = 100 sq.ft. 2,602 EDUs = 128,281 Gallons

Sump Volume = 550 cu.ft. 4,115 gallons 5,205 EDUs = 256,561 Gallons

Active Storage Volume = 500 cu.ft. 3,741 gallons Remaining EDU's = 4,120

Emergency Storage Volume = 1,724 cu.ft. 12,896 gallons

Total Volume = 2,774 cu.ft. 20,751 gallons WTS Required Storage = 53,471          gallons

Inflow Conditions Force Main Diameter = 11.64 inches Washoe County Required Storage = 33,763          gallons

Qaverage = 127 gpm 1,085 EDUs Existing Velocity = 4.07 fps Current Emergency Storage = 69,250          gallons

Qpeak = 281 gpm 1,085 EDUs Maximum Velocity = 6 fps Remaining Emergency Storage = 35,486          gallons

Maximum Flow Rate = 1657 gpm Remaining EDU's = 1,140            

Pump Operating Point

Q = 1350 gpm Remaining flow rate = 307.1      gpm

TDH = 83 ft. Remaining EDU's = 1,184      

Pump 

Down 

Time

Fill Time

Total 

Cycle 

Time

Qin

(gpm)
Time

(min)

Time

(min)

Time

(min)

Qrepeat

0% 0 0.00 0 0 0

2% 27 2.83 138.54 141.36 27

4% 54 2.89 69.27 72.15 54

6% 81 2.95 46.18 49.13 81

8% 108 3.01 34.63 37.65 108

10% 135 3.08 27.71 30.79 135

12% 162 3.15 23.09 26.24 162

14% 189 3.22 19.79 23.01 189

16% 216 3.30 17.32 20.62 216

18% 243 3.38 15.39 18.77 243

20% 270 3.46 13.85 17.32 270

22% 297 3.55 12.59 16.15 297

24% 324 3.65 11.54 15.19 324

26% 351 3.74 10.66 14.40 351

28% 378 3.85 9.90 13.74 378

30% 405 3.96 9.24 13.19 405

32% 432 4.07 8.66 12.73 432

34% 459 4.20 8.15 12.35 459

36% 486 4.33 7.70 12.03 486

38% 513 4.47 7.29 11.76 513

40% 540 4.62 6.93 11.54 540

42% 567 4.78 6.60 11.37 567

44% 594 4.95 6.30 11.24 594

46% 621 5.13 6.02 11.15 621

48% 648 5.33 5.77 11.10 648

50% 675 5.54 5.54 11.08 675

52% 702 5.77 5.33 11.10 702

54% 729 6.02 5.13 11.15 729

56% 756 6.30 4.95 11.24 756

58% 783 6.60 4.78 11.37 783

60% 810 6.93 4.62 11.54 810

62% 837 7.29 4.47 11.76 837

64% 864 7.70 4.33 12.03 864

66% 891 8.15 4.20 12.35 891

68% 918 8.66 4.07 12.73 918

70% 945 9.24 3.96 13.19 945

72% 972 9.90 3.85 13.74 972

74% 999 10.66 3.74 14.40 999

76% 1026 11.54 3.65 15.19 1026

78% 1053 12.59 3.55 16.15 1053

80% 1080 13.85 3.46 17.32 1080

82% 1107 15.39 3.38 18.77 1107

84% 1134 17.32 3.30 20.62 1134

86% 1161 19.79 3.22 23.01 1161

88% 1188 23.09 3.15 26.24 1188

90% 1215 27.71 3.08 30.79 1215

92% 1242 34.63 3.01 37.65 1242

94% 1269 46.18 2.95 49.13 1269

96% 1296 69.23 2.89 72.11 1296

98% 1323 135.03 2.83 137.86 1323

100% 1350 1440.00 2.77 1442.77 1350

102% 1377 1440.00 2.72 1442.72 1377

104% 1404 1440.00 2.66 1442.66 1404

Force Main EDU Analysis 

Pump EDU Analysis

Emergency Storage Analysis

Woodland Village Lift Station 

Emergency Storage Volume Calcs

Force Main Capacity 
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APPENDIX C – DIAMOND PEAK CALCULATIONS 

 

 



Sump Depth = 0 Input Cell Peaking Factor = 2.21

Pump Off Level = 3.25 Calculation Cell Wastewater Generation Rate = 169 gpd/EDU Wet Well = 3,003.59       Gallons

Pump On Level = 8.55 Minimum Cycle Time = 12.81 min.  Collection System = 21,806.57     Gallons

Wet Well Spill Level = 22.75 Worst Case Flow Rate = 175 gpm 675 EDUs Total = 24,810.16     Gallons

Wet Well Diameter = 6 ft. 1120 Maximum Flow Rate = 350 gpm 1,349 EDUs 480 EDUs = 23,661 Gallons

Wet Well Area = sq.ft. 675 EDUs = 33,258 Gallons

Sump Volume = 92 cu.ft. 687 gallons 1,349 EDUs = 66,516 Gallons

Active Storage Volume = 150 cu.ft. 1,121 gallons Remaining EDU's = 869

Emergency Storage Volume = 401 cu.ft. 3,004 gallons

Total Volume = 643 cu.ft. 4,812 gallons WTS Required Storage = 23,661          gallons

Inflow Conditions Force Main Diameter = 6 inches Washoe County Required Storage = 14,940          gallons

Qaverage = 56 gpm 480 EDUs Existing Velocity = 3.97 fps Current Emergency Storage = 24,810          gallons

Qpeak = 125 gpm 480 EDUs Maximum Velocity = 6 fps Remaining Emergency Storage = 9,870             gallons

Maximum Flow Rate = 440 gpm Remaining EDU's = 317                

Pump Operating Point

Q = 350 gpm Remaining Outflow = 90             gpm

TDH = 140 ft. Remaining EDU's = 348          

Pump 

Down 

Time

Fill Time

Total 

Cycle 

Time

Qin

(gpm)
Time

(min)

Time

(min)

Time

(min)

Qrepeat

0% 0 0.00 0 0 0

2% 7 3.27 160.15 163.42 7

4% 14 3.34 80.08 83.41 14

6% 21 3.41 53.38 56.79 21

8% 28 3.48 40.04 43.52 28

10% 35 3.56 32.03 35.59 35

12% 42 3.64 26.69 30.33 42

14% 49 3.72 22.88 26.60 49

16% 56 3.81 20.02 23.83 56

18% 63 3.91 17.79 21.70 63

20% 70 4.00 16.02 20.02 70

22% 77 4.11 14.56 18.67 77

24% 84 4.21 13.35 17.56 84

26% 91 4.33 12.32 16.65 91

28% 98 4.45 11.44 15.89 98

30% 105 4.58 10.68 15.25 105

32% 112 4.71 10.01 14.72 112

34% 119 4.85 9.42 14.27 119

36% 126 5.00 8.90 13.90 126

38% 133 5.17 8.43 13.60 133

40% 140 5.34 8.01 13.35 140

42% 147 5.52 7.63 13.15 147

44% 154 5.72 7.28 13.00 154

46% 161 5.93 6.96 12.89 161

48% 168 6.16 6.67 12.83 168

50% 175 6.41 6.41 12.81 175

52% 182 6.67 6.16 12.83 182

54% 189 6.96 5.93 12.89 189

56% 196 7.28 5.72 13.00 196

58% 203 7.63 5.52 13.15 203

60% 210 8.01 5.34 13.35 210

62% 217 8.43 5.17 13.60 217

64% 224 8.90 5.00 13.90 224

66% 231 9.42 4.85 14.27 231

68% 238 10.01 4.71 14.72 238

70% 245 10.68 4.58 15.25 245

72% 252 11.44 4.45 15.89 252

74% 259 12.32 4.33 16.65 259

76% 266 13.35 4.21 17.56 266

78% 273 14.56 4.11 18.67 273

80% 280 16.02 4.00 20.02 280

82% 287 17.79 3.91 21.70 287

84% 294 20.02 3.81 23.83 294

86% 301 22.88 3.72 26.60 301

88% 308 26.69 3.64 30.33 308

90% 315 32.03 3.56 35.59 315

92% 322 40.04 3.48 43.52 322

94% 329 53.38 3.41 56.79 329

96% 336 80.03 3.34 83.36 336

98% 343 156.10 3.27 159.37 343

100% 350 1440.00 3.20 1443.20 350

102% 357 1440.00 3.14 1443.14 357

104% 364 1440.00 3.08 1443.08 364

Force Main EDU Analysis 

Emergency Storage Analysis

Diamond Peak Lift Station 

Emergency Storage Volume Calcs

Force Main Capacity 
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