
STAFF REPORT FOR THE PLANNING COMMISSION MEETING OF JULY 26, 2023

FILE NO: SUB-2023-0061 AGENDA ITEM: 6.H

STAFF CONTACT: Heather Manzo, Associate Planner

AGENDA TITLE: 
For Possible Action:  Discussion and Possible action regarding a request from Steve 

concerning a tentative subdivision map known as Blackstone Ranch Phase 2, to create 
204 single family residential lots on a ±58.52-acre site within the Lompa Ranch North 

-
- 5th 

-041-40. (Heather Manzo, hmanzo@carson.org)

Summary:  The Applicant is requesting to subdivide a ±58.52-acre site into 204 single 
family residential lots with a minimum lot size of 6,000 square feet.  The Board is 
authorized to approve the tentative subdivision map.  The Planning Commission makes 
a recommendation to the Board.

RECOMMENDED MOTIONS:
I move to recommend approval of Tentative Subdivision Map SUB-2023-0061 based on 

the ability to make the required findings and subject to the conditions of approval.

VICINITY MAP:

SUBJECT 
PARCEL
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RECOMMENDED CONDITIONS OF APPROVAL: 
 
The following are conditions of approval are recommended consistent with Carson 
City CCMC  18.02.105 (5) for a tentative map: 
 

1. All final maps shall be in substantial accord with the approved tentative map. 

2. Prior to submittal of any final map, the Carson City Public Works Department, 
Development Engineering Division  shall approve all 
on-site and off-site improvements.  The applicant shall provide construction plans 
to Development Engineering for all required on-site and off-site improvements, 
prior to any submittals for approval of a final map.  The plan must adhere to the 
recommendations contained in the project soils and geotechnical report. 

3. Lots not planned for immediate development shall be left undisturbed and mass 
grading and clearing of natural vegetation shall not be allowed.  Any and all grading 
shall comply with City standards.  A permit from the Nevada Division of 
Environmental Protection shall be obtained prior to any grading.  Noncompliance 
with this provision shall cause a cease-and-desist order to halt all grading work. 

4. All lot areas and lot widths shall meet the zoning requirements approved as part of 
this tentative map with the submittal of any final map. 

5. With the submittal of any final maps, the applicant shall provide evidence to the 
Carson City Community Development Department, Planning Division from the 
Carson City Health and Human Services Department and the Carson City Fire 
Department  indicating the agencies' concerns or requirements 
have been satisfied. Said correspondence shall be included in the submittal 
package for any final maps and shall include approval by the Fire Department of 
all hydrant locations. 

6. The following note shall be placed on all final maps stating:  "These parcels are 
subject to Carson City's Growth Management Ordinance and all property owners 
shall comply with provisions of said ordinance."  

7. Placement of all utilities, including AT&T Cablevision, shall be underground within 
the subdivision.  Any existing overhead facilities shall be relocated prior to the 
submittal of a final map. 

8. The applicant must sign and return the Notice of Decision for conditions for 
approval within ten (10) days of receipt of notification after the Board meeting.  If 
the Notice of Decision is not signed and returned within ten (10) days, then the 
item may be rescheduled for the next Planning Commission meeting for further 
consideration. 
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9. Prior to the issuance of each site improvement permit, the applicant shall add a 
note to the plans stating: 
hours of 7:00 a.m. and 7:00 p.m., Monday through Friday, and between 7:00 a.m. 
and 5:00 p.m. on Saturday and Sunday.  If the hours of construction are not 
adhered to, the Carson City Building Department will issue a warning for the first 
violation, and upon a second violation, will have the ability to cause work at the site 

 

10. The applicant shall adhere to all City standards and requirements for water and 
sewer systems, grading, drainage, and street improvements. 

11. The applicant shall obtain a dust control permit from the Nevada Division of 
Environmental Protection.  The site grading must incorporate proper dust control 
and erosion control measures. 

12. A detailed storm drainage analysis, water system analysis, and sewer system 
analysis shall be submitted to Development Engineering prior to approval of a final 
map. 

13. Prior to the recordation of the final map for any phase of the project, the 
improvements associated with the project must either be constructed and 
approved by Carson City, or the specific performance of said work secured, by 
providing the City with a proper surety in the amount of one hundred fifty percent 
(150%) of the engineer's estimate.  In either case, upon acceptance of the 
improvements by the City, the developer shall provide the City with a proper surety 
in the amount of ten percent (10%) of the engineer's estimate to secure the 
developer's obligation to repair defects in workmanship and materials which 
appear in the work within one (1) year of acceptance by the City. 

14. A "will serve" letter from the water and wastewater utilities shall be provided to the 
Nevada Health Division prior to recordation of the first final map. 

15. 
Restrictions ( CC&R's ) prior to recordation of the first final map. 

Other Conditions of Approval: 
 
16. Prior to the final Engineering inspection for improvements for the first phase of 

Blackstone Ranch Phase 2, the right of way extension improvements of East 
Robinson Street and Matterhorn Drive shown as 
permitted by permit ENG-2021-2549), must be completed and accepted by the 
City. 

17. Prior to the recordation of the first final map, the project must contribute a pro-rata 
share, which may be in the form of a surety, for the construction cost for the 
installation of a traffic signal at the intersection of Saliman Road and Robinson 
Street.  The projects share shall be 60% of the estimated cost of construction (not 
to exceed $972,900) unless future projects are approved which contribute a.m. 
peak hour trips to the intersection of Saliman Road and Robinson Street. The 
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future school site shall not be a contributing project in the calculation of the pro-
rata share. 

18. Should the developer be the first to record a final map which results in the 460th 
residential lot, the developer shall provide the materials for the traffic signal.  
Materials shall include, but are not limited to poles, mast arms, and signal heads.  
The developer shall not be responsible for providing the signal control cabinet. 

19. If the project is developed in phases, each phase shall stand alone.  The site 
improvement permit for the first phase of this development shall include identified 
mitigations for the entire project, including but not limited to: a looped water 
system, secondary access, and other mitigations or improvements that are 
necessary to support this project at buildout.  

20. Prior to the issuance of a site improvement permit that includes any local 
roadways, the applicant shall demonstrate that all local roads shall have a 
minimum asphaltic concrete thickness of 4 inches.  

21. Prior to the submittal of the first final map, the applicant shall demonstrate that the 
Kings and Ash Canyon Channels are substantially complete.  The Kings and Ash 
Canyon Channels shall be dedicated to the City with the first final map. 

22. 
storm drain infrastructure including any mains, basins, and Low Impact 
Development LID  infrastructure. 

23. 
similar entity shall be formed for maintenance, including landscaping and irrigation, 
of all common area parcels, and landscaping within the public rights-of-way 

located within the public ROW shall be privately maintained. 

24. All multi-use paths will be designed and constructed to a 10-foot wide (minimum) 
American Association o AASHTO  
standard concrete multi-use path (off street/paved/shared) with an adjacent 3-foot-
wide decomposed granite path. In addition to landscaping, the applicant shall 
incorporate pedestrian amenities that may include benches, dog waste stations, 
and trash receptacles along the path system, to the approval of the Parks 
Department.   

25. Prior to the issuance of a site improvement permit associated with the first 
development on the east side of Matterhorn Drive, the applicant shall have plans 
approved for the construction of the extension of the multiuse path along the 

oundary to the existing multiuse path located on the west side 
of I-580 at East 5th Street.  The multiuse path shall be designed and constructed 
to the approval of the City Engineer and the Parks, Recreation and Open Space 
Director.  
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26. Prior to the issuance of a site improvement permit(s), the Applicant shall include 
landscape and irrigation plans for any common areas and along the public ROW 
which abut the project that include: 

a. Subsurface materials that include appropriate soils to support tree and 
shrub growth as recommended by a licensed Landscape Architect.  

b. Carson City is a Bee City USA.  As a result, the developer shall use 
approximately 50% pollinator friendly plant material for any required 
landscaping on the project site.  Also, any remaining landscape plant 

species list or other tree species, as approved by the City.  The Carson City 
Pollinator Plant list and other plant selection resources can be found at 
www.carson.org/beecityusa 

27. Prior to the issuance of any site improvement permit, the applicant shall 

specifications to reduce the spread of noxious weeds, to the approval of the 
Development Engineering and Parks Department.   

28. Where possible, deciduous trees must be planted a minimum of 5 feet from any 
city/public street, sidewalk or pathway and evergreen trees must be planted a 
minimum of 10 feet from any city/public street, sidewalk or pathway. Fruit bearing, 

-
be prohibited near or placed where they will eventually hang over public sidewalks 
or pathways. 

29. Prior to the recordation of a final map, the applicant shall demonstrate that a LMD 
has been established for the Lompa Ranch North SPA, inclusive of all properties 
within the SPA on the west side of I-580. 

30. Prior to the recordation of the first final map, the applicant shall demonstrate that 
the developer has entered into an agreement with the Parks Department for the 
design and construction of the 10-acre site.  Additionally, the conceptual site plan 
for the park site shall be submitted to the Parks Department prior to the issuance 
of the Certificate of Occupancy for the 400th residential unit within the Lompa 
Ranch North SPA, west of I-580.  The planning process and public meetings shall 
be coordinated through and agreed upon by the Parks Department. 

31. Prior to the issuance of the Certificate of Occupancy for the 750th residential unit, 
the Applicant shall demonstrate that the 10-acre park site has been constructed to 
the satisfaction of the Carson City Parks, Recreation and Open Space Department, 
and dedicated to the City. 

32. Prior to the recordation of the first final map, the applicant shall coordinate with 
staff to develop a plan for the tracking of approved or recorded residential units 
and Certificates of Occupancy for the properties within Lompa Ranch North SPA, 
west of I-580. 
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LEGAL REQUIREMENTS: CCMC 17.05 (Tentative Maps); CCMC 17.07 (Findings); NRS 
278.330 
 
SITE DEVELOPMENT INFORMATION:  
SUBJECT SITE AREA: ±58.52 acres 
EXISTING LAND USE: Vacant  
 
MASTER PLAN DESIGNATION:  Medium Density Residential (3-8 du/ac) and Open 
Space. All properties are within the Lompa Ranch North Specific Plan Area. 
 
ZONING:  Single Family  6,000 Square Feet ( SF6-SPA ) and Multifamily Duplex ( MFD-
SPA ).  All properties are located within the Lompa Ranch North SPA.  
 
KEY ISSUES: Is the tentative map consistent with the required findings?  Does the 
proposal meet the tentative map requirements, Lompa Ranch North SPA handbook and 
other applicable requirements?   
 
SURROUNDING ZONING AND LAND USE INFORMATION  
NORTH:   P, MFD-SPA & GC-SPA / Carson High School and vacant land 
SOUTH: MFD-SPA & A / I-580 and vacant land 
EAST:  MFD-SPA, SF6- Interstate 580 & vacant 
WEST:   SF6-SPA / Single family development 
 
ENVIRONMENTAL INFORMATION:  
FLOOD ZONES:  X Shaded and AE, and AO 
SLOPE:  Generally flat 
SEISMIC ZONE:  Zone I (Greatest Severity)  
FAULT: Beyond 500 feet 
 
Previous Reviews: 
 
MPA-15-162: (March 17, 2016) Adoption of the Lompa Ranch North Specific Plan. 
 
MISC-17-001 (March 17, 2016) Approval of the Lompa Ranch North Phasing Plan 
 
ZMA-15-163: (April 7, 2016) Adoption of a Zoning Map Amendment with an effective date 
of the date of a change of ownership. 
 
TSM-17-184 (October 24, 2018) Approval of a tentative map for Blackstone Ranch Phase 
2, expired October 24, 2022. 
 
CSM-2022-0013 (December 9, 2022) Conceptual subdivision map for 204 lots in Phase 
2. 
 
BACKGROUND: 
Lompa Ranch is one of four areas identified in the Master Plan that are designated as a 
Specific Plan Area.  The Specific Plan designation requires development proposals within 
the area to be reviewed in a comprehensive manner.  The policies contained in the Lompa 
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Ranch North Specific Plan Area Handbook ( SPA Handbook ) adopted on March 17, 
2016, provide a framework for development in the area. 
 
The Lompa Ranch North SPA is ±251.33 acres in size located on the east and west side 
of Interstate 580 ( I- , generally south of East William Street and north of East 5th 
Street.  The SPA is intended to include a mix of uses including residential areas of various 
densities, commercial areas, two park sites, pedestrian connectivity, and a 10-acre school 
site.  The SPA Handbook addresses design standards, parks, open space, trails, sanitary 
sewer, water service, stormwater management, utility services, roadways and traffic, fire 
and police protection, and schools.   
 
With respect to infrastructure and public services, the SPA Handbook includes a phasing 
plan that addresses storm water and drainage, traffic and roadways, water, and sanitary 
sewer planning for the west side of the SPA.  The SPA Handbook also addresses parks, 
open space, and trail amenities, as well as fire mitigation.  Per the SPA Handbook, these 
improvements will be constructed by the developer and mainta
association, landscape maintenance district, or combination thereof.  The 10-acre park 
on the west side is to be constructed and dedicated to the City prior to the 750th 
residential unit west of Interstate 580.  Conditions are recommended to ensure that 
milestones are met at the appropriate time in development.  One of which includes 
submittal of a parks conceptual plan at the time of the 400 residential unit and execution 
of related agreements for development located to the west of Interstate 580.  The intent 
is to ensure the required improvements do not result in a construction delay, but rather 
are being planned concurrent with other construction activities.   
 
In addition to the SPA Handbook, the property is subject to a development agreement 
that was adopted by Ordinance No. 2017-25.  The development agreement includes 
voluntary contributions to mitigate the impacts of the development on fire services, in lieu 

cost of the Carson City School 
purchase of the school site.  These contributions are paid at the 

time of building permit.   
 
The project boundary encompasses the remaining residential phase on the west side of 
I-580.  This application is consistent with the previously approved tentative map (TSM-
17-184) which inadvertently expired on October 18, 2022.   
 
DISCUSSION:  
This item was originally scheduled to be heard at the April 26, 2023 Planning Commission 
meeting, however the Applicant requested the item not be considered to allow time to 
coordinate with staff on the conditions of approval.  Clarification has been added to 

-rata contribution toward the 
signalization of the intersection of Saliman Road and Robinson Street.  Additionally, a 
condition of approval has been added to clarify the timing of the installation of the 
extension of the multiuse path along the southern project boundary.  
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The proposed subdivision is located on the west side of I-580, to the south of Robinson 
Street and north of East 5th Street.  Primary access to the site will be from Matterhorn 
Lane (previously known as Spine Road) or from Robinson Street. The local streets will 
include a 50-foot right-of-way with a 5-foot sidewalk on both sides of the street and on-
street parking on one side of the street. Homes are anticipated to each have a standard 
two-car garage and a minimum 20-foot-long driveway.   
 
The maximum allowable density in the SF6 and MFD zoning district is 7.26 and 14.52 
dwelling units per acre, respectively.  The project proposes 3.49 dwelling units per acre, 
consistent with the zoning and the SPA Handbook density range of between 4 and 36 
dwelling units per acre.  The applicant proposes to subdivide a ±58.52-acre site to create 
204 single family residential lots with a minimum lot size of 6,000 square feet with an 
average lot size of 6,706 square feet in size consistent with CCMC 17.05 (Tentative 
Subdivision).  The subdivision will include a total of 10.2 acres of common area which 
consist of primarily the drainageways located to the east and south of the project site and 
parcels that are identified as common area parcels that provide access to the 
drainageways for the purpose of maintenance of the channels.  
 
The Planning Commission conducts a public hearing and advises the Board if the 
proposed tentative map is consistent with the provisions of the CCMC and NRS 278.330.   
 
PUBLIC COMMENTS:  Public notices were mailed on July 13, 2023 to 43 property 
owners within 1,100 feet of the subject site pursuant to the provisions of NRS and CCMC 
for the Tentative Subdivision Map application.  No comments were received at the time 
this report was prepared.  Any written comments that are received after this report is 
completed will be submitted prior to or at the Planning Commission meeting on July 26, 
2023 depending upon their submittal date to the Planning Division.  
 
OTHER CITY DEPARTMENT OR OUTSIDE AGENCY COMMENTS: The following 
comments were received from City departments.  Recommendations have been 
incorporated into the recommended conditions of approval, where applicable. 
 
Development Engineering: 
 
Development Engineering has no preference or objection to the tentative map request 
and offers the following conditions of approval: 
 

 If this project is to be developed in phases, each phase must be able to 
stand alone, but should also mitigate cumulative impacts across all 
phases. 

 All multi-use paths will be designed and constructed to a 10-foot wide 
(minimum) AASHTO standard concrete multi-use path (off 
street/paved/shared) with an adjacent 3-foot-wide decomposed granite 
( DG ) path. 

 The multi-use path amenities shall include, but are not limited to, path 
benches/seating area (per 1000 lineal feet of trail along the path), pet waste 
stations/trash cans, and signage depicting direction and trail distance.  
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 Local roads will have a minimum AC pavement thickness of 4-inches. 
 

private storm drain infrastructure including any mains, basins, and LID 
infrastructure. 

 Prior to the recording of the first final map that would result in 460 total 
housing units, the project must provide materials for a traffic signal at the 
intersection of Saliman Road and Robinson Street including poles, mast 
arms, and signal heads.  The signal control cabinet will not be included. 

 The project must contribute a pro-rata share for the construction cost for 
the installation of a traffic signal at the intersection of Saliman Road and 
Robinson Street.  The projects share shall be 60% of the estimated cost 
of construction (not to exceed $972,900) unless future projects are 
approved which contribute a.m. peak hour trips to the intersection of 
Saliman Road and Robinson Street. The future school site shall not be a 
contributing project in the calculation of the pro-rata share. 

 The Ash and Kings Canyon Channels must be completed, separate 
parcels created, and offered for dedication prior to the submittal of the first 
final map. 

 The drainage and flood channels shall be substantially complete prior to 
the recordation of the first final map.  

 The Flood Channel LMD must be established prior to the recordation of the 
first final map. 

 
FINDINGS:  
Development Engineering has reviewed the application within our areas of purview 
relative to adopted standards and practices and to the provisions of CCMC 17.07.005.  
The following Tentative Map Findings by Development Engineering are based on 
approval of the above conditions of approval: 
 
1. Environmental and health laws and regulations concerning water and air 

pollution, the disposal of solid waste, facilities to supply water, community or 
public sewage disposal and, where applicable, individual systems for sewage 
disposal. 

 
The existing infrastructure has been found sufficient to supply the water and sanitary 
sewer needs of the subdivision, and the City has the capacity to meet the water and sewer 
demand. The Blackstone Phase 2 Roadway and Phase 2 east of the roadway, south of 
the park site was approved to have substandard sewer by the city and NDEP. The design 
will not have a negative impact on City infrastructure and is a preferred alternative to 
requiring a sewer lift station per the City Engineer and the Utility Manager. 
 
2. The availability of water which meets applicable health standards and is 

sufficient in quantity for the reasonably foreseeable needs of the subdivision. 
 
The City has sufficient system capacity and water rights to meet the required water 
allocation for the subdivision. 
 
3. The availability and accessibility of utilities. 
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Water, storm water, and sanitary sewer utilities are available and accessible. 
 
4. The availability and accessibility of public services such as schools, police 

protection, transportation, recreation, and parks. 
 
The Manual on Uniform Traffic Control Devices ( MUTCD ) trigger for a signalized 
intersection at the intersection of Saliman Road and East Robinson Street will not be 
met with this project or the previously approved projects based on the traffic impact 
study submitted for SUB-2021-0399 (Blackstone Ranch Phase 3); however, the SPA 
handbook calls for a traffic signal at this intersection no later than the completion of 
the 460th housing unit that contributes trips directly to Robinson Street.  Therefore, 
the developer that is the first to record a final map which results in the 460th residential 
lot shall be required to provide the material for the traffic light. 
 
Additionally, a pro-rata share for the installation of the traffic signal will be triggered 
with the first final map for this project.  A condition is recommended to require the 
project to contribute a pro-rata share for the construction cost of the installation of a 
traffic signal at the intersection of Saliman Road and Robinson Street.  The projects 
share shall be 60% of the estimated cost of construction (not to exceed $972,900) 
unless future projects are approved which contribute a.m. peak hour trips to the 
intersection of Saliman Road and Robinson Street.  The future school site shall not be 
a contributing project in the calculation of the pro-rata share. 
 
5. Access to public lands. Any proposed subdivision that is adjacent to public 

lands shall incorporate public access to those lands or provide an acceptable 
alternative. 

 
There are public trails proposed along the proposed drainage channels. 
 
6. Conformity with the zoning ordinance and land use element of the city's master 

plan. 
 
Development engineering has no comment on this finding. 
 
7. General conformity with the city's master plan for streets and highways. 
 

highways. 
 
8. The effect of the proposed subdivision on existing public streets and the need 

for new streets or highways to serve the subdivision. 
 
The pavement condition of East Robinson Street and East 5th Street is Good  per 
the 2022 Pavement Condition Index.  This project will be intersecting East Robinson 
Street and East 5thStreet via Matterhorn Drive.  The intersection of Matterhorn Drive 
and East Robinson Street will have a roundabout.  The intersection of Matterhorn 
Drive and East 5th Street will be stop controlled but it will not meet the triggers to 
require a traffic signal or roundabout at East 5th Street and Matterhorn Drive.  The 
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project is required to dedicate sufficient right-of-way to accommodate either 
improvement if future projects meet this trigger.  
 
There is a site improvement permit for the construction of roadway improvements from 
the terminus of East Robinson Street via a roundabout to Matterhorn Drive that will 
connect to East 5th Street (ENG-2021-2549).  The completion of these improvements 
is necessary to provide access to the proposed project.  Matterhorn Drive will be a 
collector street while East 5th Street is an arterial street. East Robinson Street is 
currently considered a local street however with Blackstone Ranch Phase 1, Robinson 
Street was widened to be a collector street and the widening will continue with this 
project.  The internal streets are wide enough to accommodate parking on one side of 
the street with additional parking provided via the driveways and garages.  East 5th 
Street and East Robinson Street does not allow on-street parking as well as the future 
Matterhorn Drive will not accommodate on-street parking. 
 
The Manual on Uniform Traffic Control Devices MUTCD  triggers will not be met 
with this project or the previously approved projects based on the traffic impact study 
submitted for SUB-2021-0399 (Blackstone Ranch Phase 3); however, the SPA 
handbook calls for a traffic signal at the intersection of Saliman Road and East 
Robinson Street no later than the completion of the 460th housing unit that contributes 
trips directly to Robinson Street.  Based on the currently entitled projects, with this 
project, there are 530 applicable housing units. Therefore, staff is recommending a 
condition requiring the developer that is the first to record a final map which results in 
the 460th residential lot shall be required to provide the material for the traffic light. 
 
The percentage of the pro-rata share is based on the peak AM trips expected for 
projects contributing to Robinson Street.  Two projects are anticipated to contribute 
trips that will trigger the installation of the traffic signal.  SUB-2021-0399 is triggering 
101 peak AM trips while this project is contributing 151 peak AM trips which is why 
this project is required to pay 60% of the installation costs. If future projects are 
approved that contribute trips to Robinson Street, those projects will be required to 
pay their portion of peak AM trips which will decrease the percentage for the two 
projects above. The proposed school site is exempt from contributing to the cost of 
installation. 
 
9. The physical characteristics of the land such as flood plains, earthquake faults, 

slope and soil.  
 
Earthquake faults: The closest fault is over 500 feet away with a slip rate of less than 
0.2 mm/yr.  
 
FEMA flood zones: The Letter of Map Revision is currently in process of being 
reviewed by FEMA and meets city standards. Per city and FEMA floodplain 
regulations, the homes located in Zone AO (1 ft) zone, must have 2 feet of freeboard 
above base floor elevation (finished floor shall be a minimum of 3-feet above the 
existing ground. All homes constructed prior to the Letter of Map Revision is approved 
by FEMA will require elevation certificates demonstrating this per FEMA regulations. 
 

minimal with a slope less than two percent. 
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Soils: The soil is primarily silty sand and clayey sand. The project must meet the 
recommendations provided in the geotechnical report. 
 
10. The recommendations and comments of those entities reviewing the 

subdivision request pursuant to NRS 278.330 thru 278.348, inclusive.  
 
Development Engineering has no comment on this finding. 
 
11. The availability and accessibility of fire protection including, but not limited to, 

the availability and accessibility of water and services for the prevention and 
containment of fires including fires in wild lands.  

 
The subdivision has sufficient secondary access, and sufficient fire water flows. 
 
12. Recreation and trail easements. 
 
This project will provide recreation via a multi-use path connecting East 5th Street to 
Robinson Street. The condition above requires this project to provide trail amenities 
including, but not limited to, park benches/seating areas, pet waste stations/trash 
cans, and signage depicting direction and trail distance per the Lompa Ranch Specific 
Plan Design Standards. 
 
Fire Department: 
 
1. The project must comply with the International Fire Code and Northern Nevada 

Fire Code amendments as adopted by Carson City. 
 

2. Two separate means of access shall be provided and maintained in accordance 
with the Fire Code. 

 
3. Water supply and fire hydrants shall be provided and approved by Carson City 

Public Works and Carson City Fire Departments. 
 

4. Exterior addressing shall be approved by the Fire Department. 
 

5. The project shall contribute per-unit Fire Department funds in accordance with the 
Lompa Ranch North Development Agreement.  
 

Parks, Recreation & Open Space Department: 
 
1. The City will not be responsible for any landscape or irrigation system maintenance 

on the project. All landscaping and landscape maintenance in the right of way will 
be the sole responsibility of the owner. The developer is required to maintain all 
common landscape and open space areas within the development including any 
landscaping in the street(s) right of ways in perpetuity.  

 
2. Carson City is a Bee City, USA.  As a result, the developer shall use approximately 

50% pollinator friendly plant material for any required landscaping on the project 
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site. Also, any remaining landscape plant material selection needs to be consistent 

City. The Carson City Pollinator Plant list and other plant selection resources can 
: www.carson.org/beecityusa  

 
3. The site improvement plan should be required to include preliminary landscape 

and common open space improvement plans.  Where landscaped areas are 
planned, subsurface materials must include appropriate soils to support tree and 
shrub growth in accordance with CCMC.  The applicant should consult with CCMC 
and a licensed landscape architect for proper subsurface treatment, tree, and plant 
selections within the public right of way and within public open space areas. 

 
4. 

construction documents and specifications to reduce the spread of noxious weeds.  
The spread of invasive and noxious weeds is a significant issue in construction 
projects that involve land disturbance. Earth moving activities contribute to the 
spread of weeds, as does the use of contaminated construction fill, seed, or 
erosion-control products. Experience has demonstrated that prevention is the least 
expensive and most effective way to halt the spread of noxious and invasive 
weeds.  Preventing the establishment or spread of weeds relies upon: 

 workers about the importance of managing weeds on an ongoing 
basis; 

strategies; 
 

revent weed seeds or other plant 
parts from establishing new or bigger populations such as certification of 
weed-free products. 

 
Parks 

Department.  
 
5. Where possible, deciduous trees must be planted a minimum of 5 feet from any 

city/public street, sidewalk or pathway.  Evergreen trees must be planted a 
minimum of 10 feet from any city/public street, sidewalk or pathway.  Fruit bearing, 

- debris such as seed pods will 
not be permitted near or placed where they will eventually hang over city/public 
sidewalks or pathways. 

 
6. Carson City Municipal Code: Title 18, Division 3 should be reviewed by any/all 

parties involved in the proposed landscape design prior to landscape plans being 
submitted to the city for final approval of a building permit.  
 

7. Proposed common area parcels which connect more than one residential and/or 
collector streets should provide pathways for off-street connectivity throughout the 
development.  
 

8. Public pathways shall be reserved with public use easements and all common 
areas within the project should be maintained solely by the HOA.  Public parks, 
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open space and drainage areas are subject to approval and must be maintained 
by a LMD or similar approved instrument, as required by the SPA Handbook and 
the development agreement. 
 

9. A conceptual site plan for the 10-acre park site must be submitted no later than the 
time that a final map is submitted containing the 400th residential unit within Lompa 
Ranch North SPA, west of I-580.  The park plan is subject to review, approval, and 

agreement. The planning process and public meetings shall be coordinated 
through and agreed upon by the Parks Department. 

 
10. Development proposed adjacent to the park site shall include vehicle and 

pedestrian connections to the future park site.  Where development roadways are 
adjacent to the park site, frontage landscaped area should be provided by this 
development, to the approval of the Community Development and Parks 
Departments. 
 

11. Per the SPA Handbook, a
accepted, and the land dedicated to the city prior to the issuance of the certificate 
of occupancy for the 750th residential unit on the west side of I-580 within the SPA. 
Upon successful completion, final project acceptance of said work will be done to 
the satisfaction of the City, through its Parks Department. 
 

12. Per Section 2.6 of the Development Agreement, the developer is required to 
submit a voluntary deposit of funds equivalent to the money that would otherwise 
have been collected as RCT.  These funds are collected with fees collected for 
each individual house permit. 

 
13. Common area parcels should be landscaped. 

 
14. For additional requirements related to the Lompa Ranch North SPA, please refer 

to the SPA Handbook and Development Agreement.  
 
TENTATIVE MAP FINDINGS:  Staff recommends approval of the tentative subdivision 
map based on the findings below and in the information contained in the attached reports 
and documents, pursuant to CCMC 17.05 (Tentative Maps); 17.07 (Findings) and NRS 
278.349, subject to the recommended conditions of approval, and further substantiated 

In making findings for approval, the Planning 
Commission and Board must consider: 
 
1. Environmental and health laws and regulations concerning water and air 

pollution, the disposal of solid waste, facilities to supply water, community 
or public sewage disposal and, where applicable, individual systems for 
sewage disposal. 

 
The development is required to comply with all applicable environmental and health laws 
concerning water and air pollution and disposal of solid waste.  A copy of the proposed 
tentative map was submitted to the Nevada Division of Water Resources and the Nevada 
Division of Environmental Protection ( NDEP ).  An intent to serve or a will serve letter 
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from the municipal sewer service provider is required at the time the final map is 
presented to the state for final approval and signature.  The Public Works Department 
has advised of adequate capacity to provide sewer services to the project. 
 
2. The availability of water which meets applicable health standards and is 

sufficient in quantity for the reasonably foreseeable needs of the 
subdivision. 

 
Water supplied to the development will meet applicable health standards. The City has 
sufficient system capacity and water rights to meet the required water allocation for the 
subdivision.   
 
3. The availability and accessibility of utilities. 
 
All utilities are available in the area to serve this development.  The utility design will be 
reviewed at the time of a site improvement permit to ensure it meets all applicable 
standards, including applicable conditions of approval. 
 
4. The availability and accessibility of public services such as schools, police 

protection, transportation, recreation and parks. 
 
With the recommended conditions of approval, the project will not negatively impact the 
availability and accessibility of public services. Conditions are recommended to address 
transportation related concerns including pro-rata share contributions and signal 
equipment for improvements needed at the intersection of Saliman Road and Robinson 
Street.  
 
The project is located adjacent to a future 10+ acre school site which is to the east of 
Carson High School.  The approved development agreement requires a $1,000 per unit 
contribution to be collected by the School District and placed in escrow for use in the 
School future purchase of the school site.  A per-unit contribution to the Fire 
Department is collected with each permit to construct a residence.  The applicant is 
required to contribute $1,000 per residential unit in lieu of RCT, based on the Lompa 
Ranch North development agreement.  In addition to a per-unit contribution, the applicant 
is required to enter into an agreement with the City for the design, construction, and 
eventual dedication of the park site.  A condition is recommended to require the applicant 
to demonstrate that all necessary agreements between the developer and the Parks 
Department are approved at the appropriate time as related to the residential housing unit 
count noted in the SPA Handbook.  
 
5. Access to public lands.  Any proposed subdivision that is adjacent to public 

lands shall incorporate public access to those lands or provide an 
acceptable alternative. 

 
While there are no public lands adjacent or easily accessed from the site, the applicant 
has proposed continuation of the 10-foot-wide multi-use system that abuts the site.  The 
proposed pedestrian and multi-use improvements are consistent with the SPA Handbook 
and will provide residents with convenient means of non-vehicular access to public 
facilities within proximity to the site. 



2230 East 5th Street 
Planning Commission  July 26, 2023 

Page 16 of 18 

6. Conformity with the zoning ordinance 
Master Plan. 

 
The proposed project conforms with the zoning ordinance and land use element of the 

-Family 6,000 and Multi-
Family Duplex. The Master Plan designations for the site are Medium Density Residential 
(3-8 du/ac) and Open Space.  All properties are within the Lompa Ranch North Specific 
Plan Area.  The site is subject to the provisions of the SPA Handbook.  As proposed, and 
with recommended conditions, the proposal is consistent with the adopted Master Plan 
and Elements.  
  
It should be noted that in addition to standards for single family development in CCMC, 
the SPA Handbook addresses a variety of design requirements as outlined in Sections: 
2.2 (Single Family Residential Areas) and 2.4 (Architecture Standards and Guidelines).  
Of particular note are: 

 2.2.2 (a) which encourages forward architecture that places entries, windows, front 
 

 2.2.2 (c) which states that garages shall not be the dominant feature of the building 
façade facing the street and should be offset through architectural detailing when 
the garage forward elevation is used. 

 2.2.2(h) states that setbacks should be varied, and this standard allows for a 
reduction to the 20 foot setback requirement by up to 5 feet, for living space only.  
In reviewing past residential development within the SPA, setbacks should not only 
be 15 or 20, but should also provide for setbacks in between, or greater than 20 
feet.  Having more variety in house placement helps to break up a pattern than can 
arise from utilizing one or two setback standards for house placement. 

 2.4.2 speaks to architectural elements required for residential development. 
 2.4.8 through 2.4.10 outlines the standards for single family massing and form, 

roof form, and use of materials and colors.  These standards include several 
requirements for residential development.  Of particular note is a requirement to 
have at least 3 unique house plans, distinct front elevations, and varied setbacks. 

 2.4.11(a) states that garages shall (must) include at least 5 feet of offset from 
habitable (living) space.  Front elevations should provide a focus on living areas, 
not garages. 

 2.4.11(b) states that plans shall incorporate either 1) recessed garages back at 
least 5 feet in relationship to the front of the house, or 2) utilize side loaded garages 
to eliminate the continuous view of the garage from the street. 

 2.4.11(c) when garage forward plans are utilized, an offset between the garage 
faces shall be at least 5 feet.  This standard is intended for 3 car garage design as 
illustrated by the text and illustrations. 

 
7.  
 

 
 
8. The effect of the proposed subdivision on existing public streets and the 

need for new streets or highways to serve the subdivision. 
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Transportation related impacts associated with this subdivision are mitigated through the 
proposed design and the recommended conditions of approval. Specifically, the project 
is required to construct the roadway extension from the terminus of East Robinson Street, 
the roundabout at East Robinson and Matterhorn Drive, and to construct Matterhorn Drive 
between the roundabout to East 5th Street.  This work was initiated with the site 
improvement permit ENG-2021-2549, associated with the original tentative subdivision 
map, TSM-17-184, approved on October 18, 2018 and expired on October 18, 2022.  The 
completion of these improvements is necessary to provide access to the proposed 
project.  The project is also required to dedicate sufficient right-of-way to accommodate 
either a traffic signal or roundabout at Matterhorn Drive and East 5th Street; provide for 
the materials for a traffic signal at Saliman Road and Robinson Street; and pay a pro-rata 
share for the construction costs of a traffic signal at Matterhorn and Robinson intersection.  
Additionally, the local streets are designed with a 50-foot wide right of way that will 
accommodate parking on one side of the street; and each lot will provide for a minimum 
of two parking spaces, typically via a two-car garage.   
  
9. The physical characteristics of the land such as flood plains, earthquake 

faults, slope and soil. 
 
Potential impact related to flooding will be mitigated with a Letter of Map Revision.  The 
Letter of Map Revision is currently in the process of being reviewed by FEMA and meets 
city standards.  Per city and FEMA floodplain regulations, the homes located in Zone AO 
(1 ft) zone, must have 2 feet of freeboard above base floor elevation (finished floor shall 
be a minimum of 3-feet above the existing ground. All homes constructed prior to the 
Letter of Map Revision is approved by FEMA will require elevation certificates 
demonstrating this per FEMA regulations. 
 
10. The recommendations and comments of those entities reviewing the 

subdivision request pursuant to NRS 278.330 thru 278.348, inclusive. 
 
The proposed tentative map has been routed to the NDEP and the Nevada Division of 
Water Resources.  A will serve letter for the sewer and water services will be required 
prior to the recordation of any final map.     

 
11. The availability and accessibility of fire protection including, but not limited 

to, the availability and accessibility of water and services for the prevention 
and containment of fires including fires in wild lands. 

 
The project is designed to comply with the requirements of the Carson City Fire 
Department.  As noted in the SPA Handbook, the development of Lompa Ranch North 

 to this concern, the project 
development agreement addresses per unit contributions and improvements relative to 
fire safety.  The terms of the development agreement apply to this project.  The subject 
site is not located within a wildland/urban interface area. 
 
12. Recreation and trail easements. 
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The Lompa Ranch Specific Plan specifically addresses Parks, Open Space and Trails.  
The trail system is required to conform with the standards and policies of the Unified 
Pathways Master Plan.  Parks Department staff has reviewed the tentative map for 
compliance with the requirements of the Specific Plan and finds, subject to the 
incorporation of the conditions of approval, the proposed tentative map will comply with 
the requirements.   
 
This request will result in entitlement of more than 750 dwelling units within the SPA 
located to the west of I-580.  The Specific Plan includes a requirement for the construction 
and dedication of a ten-acre park at the time of the 750th-dwelling unit on the west side 
of Interstate 580.  The Specific Plan also obligates a landscape maintenance district be 
formed for purposes of maintaining landscaped areas, open space and drainage facilities, 
trails, parks, and recreation facilities.  Since there are unit triggers for park agreements, 
submittal and approval of the conceptual plan for the design of the park site, and 
construction of the park site, conditions of approval are recommended to require park site 
design, construction and a method of tracking residential unit counts to be established to 
ensure that the timing of development and associated triggers can be met. 

 
 
Attachments: 
 Application- SUB-2023-0061 
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BOARD OF SUPERVISORS 
October 18, 2018 
 
NOTICE OF DECISION  TSM-17-184
 
A request was received to approve a Tentative Subdivision Map for a 204 lot single family 
residential subdivision in the Lompa Ranch North Specific Plan Area on property zoned 
Multi-Family Duplex and Single Family 6000, located south of East Robinson Street, west 
of Highway 395, and north of East Fifth Street, APN 001-041-71. 
 
The Board of Supervisors considered the request on October 18, 2018 in conformance with 
the City and State legal requirements approving TSM-17-184 based on the findings 
contained in the staff report and subject to the conditions of approval contained in the staff 
report. 
 
The following are conditions of approval required per CCMC 18.02.105.5: 
 

1. All final maps shall be in substantial accord with the approved tentative map. 
2. Prior to submittal of any final map, the Development Engineering Department shall 

approve all on-site and off-site improvements.  The applicant shall provide 
construction plans to the Development Engineering Department for all required on-
site and off-site improvements, prior to any submittals for approval of a final map.  
The plan must adhere to the recommendations contained in the project soils and 
geotechnical report. 

3. Lots not planned for immediate development shall be left undisturbed and mass 
grading and clearing of natural vegetation shall not be allowed.  Any and all grading 
shall comply with City standards.  A grading permit from the Nevada Division of 
Environmental Protection shall be obtained prior to any grading.  Noncompliance 
with this provision shall cause a cease and desist order to halt all grading work. 

4. All lot areas and lot widths shall meet the zoning requirements approved as part of 
this tentative map with the submittal of any final map. 

5. With the submittal of any final maps, the applicant shall provide evidence to the 
Planning and Community Development Department from the Health and Fire 
Departments indicating the agencies' concerns or requirements have been satisfied. 
Said correspondence shall be included in the submittal package for any final maps 
and shall include approval by the Fire Department of all hydrant locations. 

6. The following note shall be placed on all final maps stating:  
"These parcels are subject to Carson City's Growth Management Ordinance and all 
property owners shall comply with provisions of said ordinance."  

7. Placement of all utilities, including AT&T Cablevision, shall be underground within 
the subdivision.  Any existing overhead facilities shall be relocated prior to the 
submittal of a final map. 
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8. The applicant must sign and return the Notice of Decision for conditions for approval 
within ten (10) days of receipt of notification after the Board of Supervisors meeting.  
If the Notice of Decision is not signed and returned within ten (10) days, then the 
item may be rescheduled for the next Planning Commission meeting for further 
consideration. 

9. Hours of construction will be limited to 7:00 a.m. to 7:00 p.m., Monday through 
Friday, and 7:00 a.m. to 5:00 p.m. on Saturday and Sunday.  If the hours of 
construction are not adhered to, the Carson City Building Department will issue a 
warning for the first violation, and upon a second violation, will have the ability to 
cause work at the site to cease immediately. 

10. The applicant shall adhere to all City standards and requirements for water and 
sewer systems, grading and drainage, and street improvements. 

11. The applicant shall obtain a dust control permit from the Nevada Division of 
Environmental Protection.  The site grading must incorporate proper dust control 
and erosion control measures. 

12. A detailed storm drainage analysis, water system analysis, and sewer system 
analysis shall be submitted to the Development Engineering Department prior to 
approval of a final map. 

13. Prior to the recordation of the final map for any phase of the project, the 
improvements associated with the project must either be constructed and approved 
by Carson City, or the specific performance of said work secured, by providing the 
City with a proper surety in the amount of one hundred fifty percent (150%) of the 
engineer's estimate.  In either case, upon acceptance of the improvements by the 
City, the developer shall provide the City with a proper surety in the amount of ten 
percent (10%) of the engineer's estimate to secure the developer's obligation to 
repair defects in workmanship and materials which appear in the work within one (1) 
year of acceptance by the City.  Improvements associated with the Conditional Letter 
of Map Revision must be constructed and may not be secured for in lieu of 
construction. 

14. A "will serve" letter from the water and wastewater utilities shall be provided to the 
Nevada Health Division prior to approval of a final map. 

15. The District Attorney shall approve any CC&R's prior to recordation of the first final 
map. 

 
Specific Conditions to be included in the Design of the Improvement Plans, to be 
met prior to approval of construction permit:

 
16. The improvement plans shall include all improvements identified in the approved 

Phasing Plan, which is part of the Lompa Ranch Specific Plan. 
17. The flood channels and associated access must be on separate parcels to be 

dedicated to the City.  Maintenance of these lands will be funded through a 
maintenance district or similar instrument, to be established prior to Final Map 
approval. 

18. The dimensions of the flood channels will be designed to accommodate the 100 
year flow plus a minimum one foot of freeboard as approved under the FEMA 
Conditional Letter of Map Revision (CLOMR).  These channels must be 
constructed prior to or with the development of the first subdivision.  Bonding for 
these improvements will not be allowed.
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19. The site improvement grading plans must include contours showing the base flood 
elevation plus two (2) feet, of adjacent channels to confirm that building pads are at 
least 2 feet above the channel base flood elevations. 

20. Low impact design (LID) features must be included as part of this subdivision.  LID 
features will be designed to the Truckee Meadows Low Impact Development 

Association or similar entity.  Note 6 on Page C1 is to be revised to reflect this 
condition. 

21. Sidewalk, curb, and gutter must be installed in front of apns 010-041-34 and 010-
041-35 and drainage for these parcels must be tied into the flood channel. 

22. All street and sidewalk improvements on the spine road and on Robinson Street 
will be installed as full street improvements, consistent with note 30 of the general 
notes.  To the satisfaction of the City Engineer, local street construction shall also 
include all street and sidewalk improvements unless only a portion of the street is 
included in the approved phase, in which case only the portion included in the 
subject phase is required to be improved.  Nothing in this condition shall be 
deemed to waive any requirements of the fire code.   

23. All roundabout geometry must meet AASHTO geometric design standards. 
24. The following street names may not be used: Appaloosa, Emily, and Sophia. 
25. Looped streets must maintain the same name throughout the loop.  
26. Aiden Ave and Aiden Ct must have the same suffix.  
27. All streets will have a minimum 4 inch thick asphalt section. 
28. Per the geotechnical report, areas with clay subgrade will have a minimum of 6 to 

8 inches of base and sub-base section.  Either a map of these areas must be 
provided by a geotechnical engineer to determine which streets require which base 
and sub-base thickness, or all streets must meet a this minimum 8 inch base 
thickness requirement.  The Engineering Division will review this condition based 
on the geotechnical report prepared and submitted at the time of application for 
improvement plans. 

29. The 12 inch water main in the spine road must connect all the way from Robinson 
Street to 5th Street per the Lompa Ranch North phasing plan.  

30. Cast in place manholes are not permitted in this subdivision. 
31. Sheet C1: General Notes 4, 6, 27, and 35 reference a landscape maintenance 

district.  Consistent with the development agreement, these amenities are to be 

association.  A landscape maintenance district will only be formed if the HOA (or 
similar entity) ceases to exist or remain functional.  These notes and any other 
related notes on the drawings must be modified to be consistent with the 
development agreement.  

32. Sheet C1: Regarding note 10, modify plans to recognize the irrigation system will 
only utilize a Reduced Pressure Principle Backflow Preventer.  It will not utilize a 
Pressure Vacuum Breaker. 

33. -use path to show a 10 foot 
wide landscape strip, a 10 foot wide concrete multi-use path, and a 3 foot wide DG 
path adjacent.  The landscape strip should be adjacent to the roadway. 

34. Sheet CS0: Demonstrate that the drainage channel located on the ten acre park 
area is at the northern edge of the park so as to not interfere with park 
programming, and will not exceed a width of 52 feet including the service road.  No 
additional drainage facilities, including drainage easements, will be allowed on the 
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park property and all drainage should be perpetuated within the channel or other 
facilities constructed outside of the park property.   

35. Sheet CS2: Curve the multi-use path along Robinson Street to connect to the 
pedestrian crossing on the Spine Road.  Create connections from the multi-use 
path to the pedestrian crossing.

36. The multi-use path on the north side of Fifth Street is to connect to the Linear 
Pa -use path west of the freeway. 

37. 
Recreation and Open Space (PROS) department. 

38. PROS Department is to sign off on the project improvements prior to final 
inspection by the Engineering Department.

39. The Conditional Letter of Map Revision (CLOMR) must be approved by FEMA prior 
to approval of any construction permits.  All improvements associated with the 
CLOMR must be included in the improvement plans. 

40. clearly state that a Landscape Maintenance Association (LMA),  
a Home Owners Association (HOA) or similar entity is responsible for maintaining 
private storm drain infrastructure including any mains, basins, and LID infrastructure. 

41. Landscaping plans for the construction permit must include site distance triangles 
showing that sight distance is not inhibited.

42. Landscaping plans for the construction permit must show distances to existing and 
proposed water, sewer and storm drain mains to ensure a minimum of 10 foot 
spacing from trees. 

43. A geotechnical report will be required for the subdivision prior to approval of any 
construction permits. 

44. Note that no water main shall have more than 15 services without looping. 
45. Plans must show and note that all flood channels (Vicee Canyon, Ash Canyon, and 

Kings Canyon) must provide sufficient access for City maintenance equipment along 
the full length, with access points spaced out no more than every 660 feet, and must 
note that Robinson St, the Spine Road, E 5th St, and N Saliman Rd are not to be 
considered part of this access.  

46. The developer must design the Kings Canyon flood channel such that the drainage 
and/or any water rights associated with parcels 010-041-34 and 010-041-035 are 
not adversely affected. 

47. The parcels provided to accommodate the drainage swales must be at least as 
wide as the top width of the channel plus 10 feet, or a total of 20 feet wide, 
whichever is wider per Carson City Development Standards. 

48. All drainage swales that receive drainage from City Streets must be shown as 
being on City owned property and be City maintained. 

 
Conditions to be Addressed with the Final Map 
49. At the time of Final Map submittal, the applicant must demonstrate that the project 

complies with all identified conditions, as well as with the terms of the Development 
Agreement.  

50. The final mylar will be presented to the State Engineer for approval and signature. 
 
 
The decision was made on a vote of 5 ayes, 0 nays, 0 absent. 
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_________________________ 
Hope Sullivan, AICP 
Planning Manager 
 
HS:lr 
 
Emailed on: _________________  By: ________________ 
 
 
Please sign and return this notice of decision with 10 days of receipt. 
 
I have read and acknowledge the Conditions of Approval as approved by the Carson City 
Board of Supervisors. 
 
 
__________________________________  ______________ 
APPLICANT and/or OWNER SIGNATURE   DATE 
 
 
_____________________________________ 
(Applicant/Owner Printed Name) 
 
 
 

RETURN TO: 
Carson City Planning Division 

108 E. Proctor Street 
Carson City, NV  89706 
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Carson City Road Name Reservation/Approval Application

Request Date: Requested By:

Phone Number: Email:

Total Number of Roads: Subdivision Name:

Road # Proposed Road Name Public or 
Private

Accepted
or Denied

Reason
for Denial

Comments

This application is not complete without the road layout map with the proposed street names shown.
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I. Introduction 

Stormwater runoff and the drainage systems that convey the runoff through the community, both naturally 
occurring and manmade, are integral elements of the watershed and the developed environment.  While 
stormwater runoff is part of a natural hydrologic process, development and other human activities can 
change natural drainage patterns and add pollutants to streams, rivers, and lakes.  Carson City’s efforts to 
control stormwater discharge focus on both the quantity and quality of the stormwater. This Manual is an 
effort to improve stormwater management by improving stormwater quality and reducing the quantity of 
stormwater conveyed through the City’s stormwater drainage system. 

This Carson City Drainage Manual (Manual) includes and promotes the use of Low Impact Development 
(LID) practices.  LID is a stormwater management approach to land development and redevelopment that 
works to manage stormwater close to its source.  Design principles are used that minimize disturbance, 
maintain or create perviousness, and use on-site stormwater treatment techniques.  LID practices can be 
effective in reducing runoff quantity, enhancing groundwater recharge, preserving flood plain storage, and 
removing pollutants by filtration and biological processes before entering the City’s storm drainage system. 

The Manual supersedes and has been created from the former Stormwater Division 14 of the City’s 
Development Standards.  The Manual is an update of the previous stormwater criteria for Carson City and 
incorporates LID practices and requirements for new and redeveloped properties in the City.  The new 
Manual’s formatting has been adjusted to include LID Best Management Practices (BMPs) that are most 
likely to be used in Carson City.

I.1 Purpose 

The Manual’s purpose is to reduce pollutants and control drainage by providing guidance on the selection, 
design, implementation, and management of stormwater source control and structural treatment control 
BMPs and LID measures for Carson City.  The Manual provides information and potential references to aid 
in making informed selections of BMPs and LID practices.   

I.2 NPDES Stormwater Permit and Legal Authority 

Carson City is required to implement and enforce a Stormwater Management Program (SWMP) to reduce 
the pollutants in its stormwater and discharge through its Municipal Separate Storm Sewer System (MS4).  
Also required is the development of policies and procedures to implement and enforce the operation and 
maintenance of source controls and structural treatment controls for new development and redevelopment 
within the City.  The requirements for the SWMP and a permit to discharge pollutants into waters of the 
United States from a MS4 are contained in Section 402 of the Federal Clean Water Act (CWA).   

In 2021, Carson City amended and updated the provisions pertaining to drainage, stormwater, LID, and 
related topics in Titles 12 and 18 of its Municipal Code.  As part of this update, Division 14, Storm Drainage, 
of the Title18 Appendix was removed from the Code and replaced by this Manual.  

I.3 Relationship to Other Standards and References 

Users of this Manual should be aware of other City standards that may be applicable to the development 
or redevelopment of property within Carson City.  Users may also consult references cited in this Manual 
for more information and alternative practices.  Pertinent Carson City and regional standards include, but 
are not limited to, those listed below. 

 Carson City Municipal Code, Title 18 Appendix, Development Standards. 
 Standard Specifications for Public Works Construction (SSPWC) (The “Orange Book”) (2012 or the 

most current edition) provides general provisions, material specifications, and construction 
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methods for typical public works installations, including storm drainage infrastructure and 
landscaping. 

 Truckee Meadows Structural Controls Design and Low Impact Development Manual. 
 Truckee Meadows Structural Controls Design Manual, together with all addenda. 
 Truckee Meadows Construction Site Best Management Practices Handbook, together with all 

addenda. 
 Truckee Meadows Industrial Commercial Best Management Practices Handbook, together with all 

addenda. 
 Chapter 4 of the Tahoe Regional Planning Agency Best Management Practices Handbook, 

together with all referenced addenda. 

The standards, criteria, and requirements in this Manual are minimum standards that may not necessarily 
be adequate to address the highly variable conditions that must be covered by effective low impact 
development measures. 

I.4 Updates and Revisions 

Innovation and improvement continue to advance BMPs, LID practices, and the science and technology 
related to stormwater management and stormwater quality.  The City Engineer may make technical 
engineering and clerical revisions to this manual at any time.  For revisions that may have minor cost 
implications to the development community to comply with the specifications in this manual, the City 
Engineer must provide an opportunity for public input and update the Board of Supervisors prior to making 
the revisions.  For major revisions that may have significant cost implications to the development 
community, the City Engineer must provide an opportunity for public input and obtain Board of Supervisor 
approval prior to making the major revision.  Any revisions must be posted to the Carson City website where 
this manual is available for a period of 30 days before the revisions become effective. 
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1. Drainage Policy Introduction and Basic Principles 

Adequate drainage systems shall be provided in order to preserve and promote the general health, welfare, 
and economic well-being of the region.  Drainage is a regional feature that affects all of Carson City.  
Drainage plans shall be consistent with and integrated with BMPs, LID measures, and the Carson City 
Drainage Master Plan upon adoption.  This characteristic of drainage requires coordination and cooperation 
from both the public and private sectors. 

Stormwater drainage systems are an integral part of the development process.  The planning of drainage 
facilities, BMPs, and LID measures shall be integrated into the development process and in preparation of 
improvement plans. Onsite stormwater drainage systems shall include BMPs and LID measures to reduce 
runoff and improve stormwater quality unless it is demonstrated to the satisfaction of the City Engineer that 
the site is not suitable. 

Drainage systems require space to accommodate conveyance, storage, and treatment functions.  When 
the space requirements are considered, the provision for adequate drainage becomes a competing use for 
space along with other land uses. 

Storm drainage planning for all development and redevelopment shall include the allocation of space for 
drainage facility construction and maintenance, which may entail the dedication of right-of-way and/or 
easements.  The provision of multi-use facilities such as combining with parks, open space, and recreation 
needs is strongly encouraged. 

New development.  New development is the conversion of previously undeveloped or pervious surfaces to 
impervious surfaces and managed landscape areas.   

Redevelopment.  Redevelopment is the replacement of impervious surfaces on a developed site.  All new 
impervious surfaces added during redevelopment are considered new development.   

The long-term goal of the redevelopment standard is to reduce stormwater pollution from existing developed 
sites, especially when the site is being upgraded to a use with a greater potential to contribute pollution to 
the receiving waters.   
 
1.1 Water Rights 

All drainage systems shall be planned and constructed with consideration given to the existing water rights 
and applicable water laws. 

1.2 Reasonable Use of Drainage 

Downstream properties shall not be unreasonably burdened with increased flow rates, negative impacts, 
or unreasonable changes in the manner of flow from upstream properties.  Drainage problems shall not be 
transferred from one location to another.  However, downstream properties cannot block natural or existing 
runoff through their site and shall accept runoff from upstream properties. 

“Reasonable Use of Drainage” is defined for planning purposes, as providing an economic and hydraulically 
efficient drainage system which is demonstrated not to adversely and unreasonably impact downstream 
properties within reason.  This “Reasonable Use of Drainage” therefore allows development to occur while 
preserving the rights of adjacent property owners.   

1.3 Change in Manner of Flow 

Development shall tend to concentrate existing natural sheet flow into point flows at property lines.  These 
point flows are generally associated with outlets from gutter flow, storm drains, and detention facilities.  
Downstream properties may experience a longer duration of storm flows, and greater flows in general due 
to a shortened time of concentration.  Discharge of point flows on downstream property can cause 
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increased erosion at the discharge point and further downstream.  The manner by which runoff is 
discharged from the project site must not cause a significant adverse impact to downstream receiving 
waters and down-gradient properties.  Therefore, downstream facilities shall be evaluated for runoff 
capacity during the design and review process.  Mitigation of these point flows can be accomplished through 
energy dissipaters or flow spreaders.  Point flows shall be discharged to downstream properties at non-
erosive velocities and depths of flow. 

All outfalls must address energy dissipation as necessary.  A project proponent who believes that energy 
dissipation should not be required for a new outfall must provide justification in the project’s conceptual or 
technical drainage study. 

Where no conveyance system exists at the adjacent down-gradient property line, and the discharge was 
previously unconcentrated flow or significantly lower concentrated flow, then measure must be taken to 
prevent down-gradient impacts.  Drainage easements or right-of-way from downstream property owners 
may be needed and should be obtained prior to approval of engineering plans.  

1.4 Diversion of Drainage 

Development can alter the historic or natural drainage paths.  When these alterations result in a local on-
site drainage system that discharges back into the natural drainage-way or wash at or near the historic 
location, then the alterations (inter-basin transfer) are generally acceptable.  However, when flows from the 
local on-site drainage system do not return to the historic drainage-way or wash, then inter-basin transfer 
may result.  These inter-basin transfers are generally not acceptable.  Planning and design of drainage 
systems shall not be based on the premise that stormwater can be transferred from one basin to another 
unless part of an adopted City Regional Drainage System Plan. 

The flow of storm runoff shall be maintained within its natural drainage course unless reasonable use is 
demonstrated otherwise.  When stormwater is discharged into an existing drainage course, the peak 
discharge into the water course shall not adversely affect or cause damage to property along the drainage 
course now or in the future based on existing zoning and the Carson City Master Plan build-out conditions.  
Erosion impacts due to concentration of flows and increased flow durations shall be evaluated and 
mitigated.

1.5 Water Quality 

Storm drainage improvements shall incorporate water quality, erosion control, BMPs, and LID measures in 
accordance with the Nevada “Handbook of Best Management Practices,” Title 18 Appendix, Division 13, 
this Manual, and accepted engineering practice.  Storm drainage leaving a development during the 
construction phase or post-construction may not be of a quality that shall adversely affect downstream 
uses.  Flow based post-construction water quality controls shall be designed to capture and treat the flow 
rate for the 2-year runoff event from the drainage area connected to the BMP.  Volume based post-
construction water quality controls shall be designed to provide adequate storage to capture and treat 90 
percent of the average annual stormwater runoff events. 

Water quality controls to minimize stormwater pollution shall be provided for all development where the 
total of new and/or replaced impervious surface coverage equals or exceeds 10,000 square feet or causes 
disturbance equal to or greater than one (1) acre, except for the development of one (1) single-family 
residence that causes less than one (1) acre of land disturbance. Also, standard maintenance practices are 
exempt if the site remains similar to the existing flow patterns as determined by the City Engineer.  In 
addition, commercial and industrial projects must include source control BMPs to the maximum extent 
practicable. 

Direct discharge of untreated stormwater from pollution generating impervious surfaces is prohibited.  The 
purpose of runoff treatment is to reduce pollutant loads and concentrations in stormwater runoff using 
physical, biological, and chemical removal mechanisms so that beneficial uses of receiving waters are 
maintained, and where possible, restored.  The water quality parameters of concern in the Carson River 
basin include, but are not limited to, total suspended solids, total phosphorus, and turbidity.  Water quality 
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treatment facilities should be chosen, designed, and maintained to minimize total phosphorus, turbidity and 
total suspended solids discharged into receiving waters.   

Non-pollution generating impervious surfaces (NPGIS) are considered to be insignificant or low sources of 
pollutants in stormwater runoff.  If the runoff from NPGIS is separated from the runoff from pollution 
generating impervious surfaces (PGIS), the NPGIS runoff does not need to be treated.  However, if NPGIS 
and PGIS are combined, the entire amount of runoff must be treated.   

NPGIS include the following: 

1. Roofs that are subject only to atmospheric deposition or normal heating, ventilation and air conditions 
vents;  

2. Paved bicycle pathways and pedestrian sidewalks that are separated from and not subject to drainage 
from roads for motor vehicles; 

3. Fenced fire lanes; and 
4. Infrequently used maintenance access roads. 

Sidewalks that are regularly treated with salt or other de-icing chemicals are not considered NPGIS. 

PGIS are considered to be significant sources of pollutants in stormwater runoff.  Such surfaces include: 

1. Surfaces subject to vehicular use; 
2. Surfaces subject to industrial activities or subject to storage of erodible or leachable materials that 

receive direct rainfall or run-on or blow-in of rainfall; 
3. Metal roofs unless coated with an inert, non-leachable material; 
4. Roofs subject to the venting of manufacturing, commercial or other indoor pollutants; 
5. Any surface, whether paved or not, that is regularly used by motor vehicles, including roads, 

unvegetated road shoulders, bike lanes within the traveled lane of a roadway, driveways, parking lots, 
unfenced fire lanes, vehicular equipment storage yards, and airport runways. 

High-use sites generate high concentrations of oil due to high traffic turnover or the frequent transfer of oil 
and/or other petroleum products.  High-use sites are land uses where sufficient quantities of free oil are 
likely to be present such that they can be effectively removed with special treatment.  A high-use site is any 
one of the following: 

1. A road intersection with expected average daily trips (ADT) of 25,000 vehicles or more on the main 
roadway and 15,000 vehicles or more on any intersecting roadway, excluding projects proposing 
primarily pedestrian or bicycle use improvements;  

2. A commercial or industrial site with an expected trip end count equal to or greater than 100 vehicles 
per 1,000 square feet of gross building area; 

3. A customer or visitor parking lot with an expected trip end count equal to or greater than 300 vehicles; 
4. Commercial on-street parking areas on streets with an expected total ADT count equal to or greater 

than 7,500; 
5. Fueling stations and facilities; 
6. A commercial or industrial site subject to petroleum storage and transfer in excess of 1,500 gallons per 

year, not including locations where heating fuel is routinely delivered to end-users (heating fuel handling 
and storage facilities are subject to this definition); 

7. A commercial or industrial site subject to use, storage, or maintenance of a fleet of 25 or more diesel 
vehicles that are over 10 tons gross weight; 

8. Maintenance and repair facilities for vehicles, aircraft, construction equipment, railroad equipment or 
industrial machinery and equipment; or 

9. Outdoor areas where hydraulic equipment is stored. 
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Exemptions 

NPGIS areas are exempt from basic treatment requirements unless the runoff from these areas is not 
separated from the runoff generated from PGIS areas.  All runoff treatment facilities must be sized for the 
entire flow that is directed to them.   

1.6 Treatment Requirements 

Runoff treatment is required for all projects unless it can be demonstrated to the satisfaction of the City 
Engineer that runoff treatment is not feasible due to specific site limitations (e.g., wellhead protection areas, 
high groundwater conditions that preclude LID practices, and areas of vector control concern).  The basic 
treatment requirements include removal of 80 percent of total suspended solids for influent concentrations 
that are greater than 100 mg/l, but less than 200 mg/l.  For influent concentrations less than 100 mg/l, the 
facilities should achieve an effluent goal of 20 mg/l total suspended solids.  Additionally, the basic treatment 
requirements are intended to achieve a goal of 50 percent total phosphorus removal for a range of influent 
concentrations of 0.1 – 0.5 mg/l total phosphorus.  The performance goals apply to either the water quality 
design storm volume or flow rate as appropriate.   

High-use sites must provide facilities adequate to meet the basic treatment goals as well as oil control 
goals.  The oil control facilities must achieve the goal of no ongoing or recurring visible sheen and to have 
a 24-hour average Total Petroleum Hydrocarbon (TPH) concentration no greater than 10 mg/l, and a 
maximum of 15 mg/l for a discrete sample (grab sample). 

1.7 Drainage Improvements 

Drainage improvements consist of curb and gutter, inlets and storm drains, culverts, bridges, swales, 
ditches, channels, detention areas, water quality facilities, and other drainage facilities required to convey 
and treat design storm runoff to the point of discharge.  Drainage improvements are further defined as on-
site (private) facilities that serve a specific development and are privately owned and maintained or off-site 
(public) facilities.  Public and private drainage facilities shall be constructed in accordance with the 
requirements of this Manual, Title 18 Appendix, Division 13, and accepted engineering practice. 

1.8 Floodplain Management 

Floodplain management shall provide the guidance, condition, and restriction for development in floodplain 
areas while protecting the public’s health, safety, welfare, and property from danger and damage.  
Development within the Federal Emergency Management Agency (FEMA) designated Special Flood 
Hazard Areas shall comply with CCMC and requirements of the National Flood Insurance Program (NFIP). 

1.9 Storm Runoff Detention 

Detention is considered a viable method to reduce storm runoff from developed properties.  Temporarily 
detaining storm runoff can significantly reduce downstream flood hazards, pipe and channel requirements, 
and downstream erosion and sedimentation.  Storage also provides for sediment and debris collection, 
which reduces maintenance requirements for downstream channels and streams. 

Detention used in conjunction with other BMPs and LID measures can be particularly effective. The City 
requires the use of BMPs and LID measures unless it can be demonstrated that they are not suitable for 
the site.  

Local detention storage for land development, which includes subdividing land, shall be required when the 
development increases flow and downstream conveyance capacities of the drainage system are not 
capable of handling non-detained flows, and the developer elects not to upgrade the existing storm drainage 
system.  Onsite detention storage shall be sized to detain sufficient runoff to limit post-development flows 
from a 10-year storm (Q10) to the flows under the predevelopment condition.  Volume credit will be granted 
for water quality features on a one-for-one basis. 
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The capacity of downstream conveyance systems shall be analyzed in accordance with this Manual and 
shall be based on runoff from the development as fully improved.  Local detention can also be required 
when designated in flood or drainage master plans to reduce the peak rate in regional facilities.  

The City may grant exemptions to the detention policy for the following: 

1. Developments which discharge directly to a regional flood control facility, provided the facility is 
completed per the adopted plan and designed for the contributing flows. 

2. Locations where a local detention facility is designed and constructed to serve several developments 
and the contributing flows. 

3. Downstream facilities are upgraded to accommodate the increased flow. 

4. Where the downstream facilities are adequate to carry up to 100-year flows. 

All exemptions are subject to approval by the City. 

1.10 Lower Watershed Design 

In certain circumstances, i.e., close to the drainage system’s point of discharge, it may be desirable not to 
detain stormwater runoff.  The option to directly discharge shall be at the sole option of the City and after 
review of a flood route analysis.  Water quality treatment will be required even if the stormwater runoff is 
directly discharged. 

1.11 Storm Runoff Retention and Infiltration 

Storm runoff retention and infiltration have been used to eliminate the need for constructing outlet structures 
and for ease of construction.  However, problems with retention basins and infiltration facilities receiving 
runoff from pollution generating surfaces include perpetual maintenance requirements, soil expansion, 
siltation, decreasing infiltration capacity, and insect abatement. Retention basins and infiltration facilities 
receiving runoff from pollution generating surfaces also pose a hazard to City groundwater resources 
through possible contamination.  The use of infiltration facilities is encouraged for runoff from non-pollution 
generating surfaces such as roofs.  Percolation tests shall be conducted to verify that on-site soils are 
adequate for infiltration.  Retention basins used to mitigate the increase of runoff from development must 
meet the requirements of detention basins and are only allowed on a case by case basis. 

1.12 Drainage Facilities Maintenance 

An important part of all storm drainage facilities is the continued maintenance of the facilities to ensure they 
function as designed.  Maintenance of detention facilities involves the removal of debris and sediment.  
Such tasks are necessary to preclude the facility from becoming unhealthy and to retain the effectiveness 
of the detention basin.  Sediment and debris must also be periodically removed from channels and storm 
drains.  Trash racks and street inlets must be regularly cleared of debris to maintain system capacity.  
Channel bank erosion, damage to drop structures, crushing of pipe inlets and outlets, and deterioration to 
the facilities must be repaired to avoid reduced conveyance capability, unsightliness, and ultimate failure. 

All drainage facilities shall be designed to minimize facility maintenance as well as to provide ease of 
maintenance and include maintenance access to the drainage facility.  The owner of the drainage facilities 
shall be responsible for mosquito control, and the method of control shall comply with the Carson City 
Environmental Health Department. 

The property owner or developer shall be responsible for the maintenance of all privately owned on-site 
drainage facilities, including but not limited to, inlets, pipes, channels, and detention basins unless otherwise 
required or modified by a separate agreement.  An operation and maintenance schedule shall be provided 
for all proposed stormwater facilities and BMPs, and the party (or parties) responsible for maintenance and 
operations shall be identified.  Prior to issuance of any permit for any regulated activity covered under this 
section, the City shall require the applicant and owner to execute an inspection and maintenance agreement 
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binding on all subsequent owners of land served by the private storm drainage system.  If the property 
owner or developer fails to maintain said facilities adequately, Carson City shall have the right to enter the 
said property, upon proper notice, for the purposes of maintenance.  All such maintenance costs shall be 
assessed against the owner(s).   

An operation and maintenance schedule shall be developed for any storm drainage system. The schedule 
shall state the required maintenance to be performed, the equipment and skill level necessary to perform 
the maintenance, and the required frequency of maintenance.  The operation and maintenance schedule 
shall either be printed on the stormwater management agreement or submitted under a separate cover. 

1.13 Drainage Easements and Right-of-Way 

Easements or Rights-of-Way shall be provided where necessary for access and maintenance of storm drain 
systems.  Simple Fee Title of land is preferred. 

1.14 Storm Runoff Water Quality Treatment 

All development and redevelopment projects, except for the development of one (1) single-family residence 
that causes less than one-quarter (1/4) acre of land disturbance, must control the quality of stormwater 
leaving the site to the maximum extent practicable.  Title 18 Appendix, Division 13, contains the Best 
Management Practices (BMPs) that must be included in an Erosion and Sediment Control Plan to control 
the water quality of stormwater runoff generated on construction sites.  This Manual contains BMPs that 
must be included in site drainage plans to permanently control the quality of runoff from a developed or 
redeveloped site.   

2. Technical Criteria 

2.1 Design Storm Events 

Drainage facilities shall be designed to convey the runoff from the 24-hour duration storm with a recurrence 
interval for a minor storm event (10-year) and a major storm event (100-year).   

Water quality facilities will be designed to treat either the peak flow rate produced by the 2-year storm event 
if the treatment facility is flow-based or the volume of runoff produced by the 2-year, 24-hour storm event if 
the treatment facility is volume-based. 

2.1.1 Storm Runoff Determination 

Storm runoff (rates and volumes) shall be determined in accordance with the following methods (other 
methods may be used if approved by Development Engineering): 

2.1.1.1 Conveyance Design 

Contributing Basin Area (A) Computation Procedure

A  100 Acres 
Rational formula, SCS TR-55, or HEC-1, (SCS 
Unit Hydrograph or Kinematic Wave)

10 S.M > A  100 Acres 
SCS TR-55 or HEC-1 (SCS Unit Hydrograph or 
Kinematic Wave)

A > 10 S.M. 
HEC-1 (SCS Unit Hydrograph or Kinematic 
Wave)

2.1.1.2 Flow-Based Water Quality Control Design 

Flow-based design standards apply to those structural treatment controls whose primary method of 
pollutant removal is based on the flow and filtration of runoff through the BMP.  The water quality flow rate 
(WQF) for flow-based stormwater treatment controls should be determined by using the following methods 
to estimate the peak discharge produced by the 2-year storm event in the drainage area of the BMP.   



Carson City                     Drainage Manual 

Revised: 7/1/2021 7

Contributing Basin Area (A) Computation Procedure

A  100 Acres 
Rational formula, SCS TR-55, or HEC-1, (SCS 
Unit Hydrograph or Kinematic Wave)

A  100 Acres 
SCS TR-55 or HEC-1 (SCS Unit Hydrograph or 
Kinematic Wave)

2.1.1.3 Volume-Based Water Quality Control Design 

Volume-based BMP design standards apply to those stormwater treatment controls whose primary method 
of pollutant removal is based on the facilities' ability to capture and detain, retain and/or infiltrate a specific 
water quality volume.  Volume-based stormwater treatment controls should be designed to capture and 
treat the volume of stormwater runoff determined based on the following formulas: 

WQV = [(P)(RV)(A)]/12 
RV = 0.05 + 0.009I 

Where: WQV = water quality volume (ft3)  
P = the 90th percentile precipitation depth  
I = percent of basin impervious area 
A = drainage area (ft2) 

(For P, use 1.5 inches for areas west of Carson Street and 0.5 inches for areas east of 
Carson Street unless otherwise directed by the City.) 

2.1.2 Rainfall 

Rainfall data tables and storm design information shall be derived from the NOAA Atlas, latest edition, or 
other City approval. 

2.1.3 Streets 

The use of streets to convey runoff, although naturally occurring, interferes with the primary function of the 
street for transportation purposes.  Streets are, however, an important component in the storm drainage 
system due to their large storm carrying capacity obtained for little or no drainage costs.  In order to balance 
these two (2) competing street uses, limits on the street carrying capacity are required based on the street 
classification related to emergency usage during storm and flood events.  All development shall provide 
clear emergency flow paths for the onsite/offsite 100-year peak storm. 

The allowable street capacity for different roadway functional classification shall be determined in 
accordance with Table 1 and Table 2.  To ensure cleaning velocities at low flows, gutters shall have a 
minimum slope of 0.40 percent. 

2.1.4 Culverts, Bridges, Valley Gutter, and Dip Sections 

Culverts and bridges shall be installed where natural or manmade drainage channels are crossed by 
streets.  Valley gutters, or “dip” sections, shall be permitted on local streets.  The amount of channel flow 
that crosses over the street shall be minimized (not more than 0.5 feet) to protect the street embankment 
and pavement from erosion damage as well as to protect vehicles and pedestrians from dangerous flow 
depths and velocities.  Bridges and culvert crossings under streets shall be sized for the required design 
storm capacity in accordance with Table 1. 
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Table 1 – Design Storm Events for Crossings 

Design Storm Criteria Design Storm Event (see Notes) 
1.  Local Streets 25-year return period, 24-hour duration 
2.  Arterial and Collector Streets 100-year return period, 24-hour duration 
3.  Developments (commercial, industrial, 
residential)

10-year return period, 24-hour duration 

Notes: 

1. All development shall provide emergency flow paths for a 100-year peak storm in 
accordance with Table 2. 

2. Refer to Section 8.1 for additional situations where the drainage system shall be 
designed for not less than a 100-year return period, 24-hour duration. 

3. Refer to Section 1.8 for additional requirements for projects located within a floodplain.

3. Submittal and Review Process 

The purpose of the submittal and review process is to determine whether or not the drainage plan and 
improvements for a given project meet Carson City drainage requirements.  These requirements include 
overall facility planning to assure an integrated and coordinated design as well as design standards to 
ensure consistent design and analysis.  Drainage study submittal requirements for all land development in 
Carson City are presented in the following section and summarized in Table 2.  The submittal requirements 
are intended to provide the necessary information for each development and minimize review time.  The 
submittal and review process does not relieve the design engineer of the responsibility to provide a correct 
and safe drainage design or the developer to construct the designed drainage facilities properly. 

By reviewing and approving drainage designs for given developments, Carson City shall not assume liability 
for improper drainage design, nor guarantee that the final drainage design review shall absolve the 
developer or designer of future liability for improper design or construction.   
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Table 2 – Drainage Study Submittal Requirements 

Land Development and/or Land Action Process Required Drainage Submittals (5)
Parcel Map: Conceptual Study

Improvement Plans Technical Study
Subdivision (including planned unit developments):

Conceptual Plan Conceptual Study
Tentative map  Conceptual Study
Improvements Plans Technical Study

Building Permit Technical Study
Clearing, Grading, Filling and/or Excavation Conceptual Study
Other: 

MPR/CLU Conceptual Study
Special Use Permit Conceptual Study
Development Master Drainage Plans Technical Study
Transportation Studies Technical Study

Floodplain Modification Study 
Conditional Letter of Map Revision, Letter of Map 
Amendment, Letter of Map Revision, etc.

Technical Study 

Notes: 
1. Development Engineering may require a Technical Drainage Study in lieu of or in addition to a 

Conceptual Drainage Study. 
2. If the City does not perceive a flooding hazard with the proposed development, the City may 

approve the development subject to review and approval of the Drainage Study and 
acceptance of conditions of approval by the owner. 

3. All Floodplain Modification Studies shall be prepared in accordance with FEMA requirements 
and the CCMC. 

4. Development Engineering may waive this requirement. 
5. Carson City reserves the right to request additional information of the developer/design 

engineer after a drainage study has been submitted.

Drainage studies shall be submitted for all development and redevelopment, except for the development of 
one (1) single-family residence that causes less than one-quarter (1/4) acre of land disturbance.  
Additionally, Development Engineering may require drainage studies where a proposal may endanger the 
life, safety, and welfare of the public.  Two (2) copies of the required drainage studies and attachments 
shall be submitted to Development Engineering for review with the required applications or improvement 
plans.  Additional copies, as necessary, shall be submitted as requested by Development Engineering.  All 
submitted reports shall be clearly and cleanly reproduced.  Copies of charts, tables, nomographs, 
calculations, or other referenced material shall be legible.  In addition, final approved reports and 
attachments shall be submitted in Adobe pdf format. 

4. Drainage Study Information Page 

A Drainage Study Information Form Page shall be included with all drainage study submittals.  The 
Drainage Study Information Page shall provide basic information regarding the proposed development. A 
form will be provided at the request of the Project Engineer. 

The Drainage Study shall contain the seal and signature of the professional engineer licensed in Nevada 
who is responsible for the drainage study.  

5. Conceptual Drainage Study 

A Conceptual Drainage Study is a descriptive report that addresses existing and proposed drainage 
conditions.  The Conceptual Drainage Study documents the existing drainage conditions of the project site 
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and presents the details of the proposed drainage system.  Additionally, it includes sufficient data to 
evaluate storm flows and proposed mitigation. 

The conceptual drainage study shall contain sufficient information in order for Development Engineering to 
make a recommendation to the appropriate Carson City hearing body. 

5.1 Conceptual Drainage Study Outline 

The Conceptual Drainage Study shall contain a brief narrative letter, a calculation appendix (if required), 
and a drainage plan in accordance with the following outline: 

I. Introduction 
A. Drainage Study, Information page 
B. Project Name, Type of Study, Study Date 
C. Preparer’s Name, Seal and Signature 
D. Description of Project, including land use, site development plan, lot coverage, and 

amount of new and replaced impervious surface 
E. Existing Site Conditions, including topography, existing ground cover, wetlands, sensitive 

areas, and stormwater and irrigation systems 
F. General Location May (8 ½ x 11 is suggested) 

II. Existing and Proposed Hydrology 
A. Discuss existing and proposed drainage basin boundaries 
B. Provide design storm and 100-year return period, 24-hour duration storm flow 

calculations for both on- and off-site flows 
C. Discuss existing drainage problems (if applicable) 
D. Discuss on-site and downstream drainage, identify downstream conveyance deficiencies, 

and identify areas with high potential for erosion and sediment deposition 
E. Discuss Floodplain (if applicable) 
F.  Existing Irrigation 
G. Discuss locations of sensitive and critical areas (e.g., vegetative buffers, wetlands, steep 

slopes, streams, etc.) 
H. Tributary Exhibit 

III. Erosion and Sediment Control Measures 

A. Discuss how the requirements of Section 13 will be met. 

B. Discuss erosion and sediment control measures implementation and maintenance.  

IV. Proposed Drainage Facilities (on-site and off-site) 
A. Discuss routing of flow in and/or around the site, downstream, and location of drainage 

facilities.  Downstream analysis should extend downstream for the entire flow path from 
the project site to the receiving water or up to one (1) mile or to a point where the impact 
to receiving waters is minimal or nonexistent as determined by the City Engineer.  The 
downstream analysis should assess the potential off-site water quality, erosion, slope 
stability, and drainage impacts associated with the project 

B. Discuss stormwater quantity and water quality mitigation measures, including operation 
and maintenance procedures and responsibility 

C. Discuss floodplain modifications (if applicable) 
D. Provide Exhibit. 

V. Conclusions 
A. Compliance with the CCMC and the Carson City Development Standards 
B. Compliance with FEMA (if applicable) 
C. Discuss the effect of development on off-site flow rates and properties 
D. Implementation measures necessary for project completion 
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VI. Exhibits 
A. Drainage Plan 
B. FEMA Floodplain Map (show on drainage plan also) 

VII. Calculation Appendix (if required) 
A. Runoff calculations including hydrology computations 
B. Street and drainage facility capacity calculations, including inlet capacities, culvert and pipe 

system capacities, and outlet velocities, ditch capacities and velocities (if applicable) 
C. Stormwater quantity and water quality control facility calculations (if applicable)   

5.2 Conceptual Drainage Plan 

An 8 ½ ” x 11” or larger legible drainage plan which covers the development area shall be submitted and 
bound with the Conceptual Drainage Study.  The plan shall contain as a minimum the following: 

1. Locate and label the development boundary 
2. Locate and label adjacent streets 
3. Locate and label known 100-year floodplains 
4. Locate and label existing and/or planned local flood control facilities 
5. Show flow paths 
6. Identify design inflow points and design outflow points and corresponding design storm and 100- 

year return period, 24-hour duration storm flow rates 
7. Show existing and proposed topography 
8. Show the time of concentration path for developed and existing conditions 

6. Technical Drainage Study 

The Technical Drainage Study shall discuss, at a detailed level, the existing site hydrologic conditions, 
erosion and sediment control during construction, and the proposed drainage plan to accommodate or 
modify site drainage conditions in the final development plan for the site.  The Technical Drainage Study 
shall address both on-site and off-site drainage analysis and improvements necessary to mitigate the 
impact of the proposed development on downstream properties.   

6.1 Technical Drainage Study Contents 

The Technical Drainage Study shall be in accordance with the following outline and contain as a minimum 
the information listed: 

I. Title Page 
A. Project Name, Type of Study, Date of Preparation, and Revisions 
B. Preparer’s Name, Seal and Signature 
C. Drainage Study Information Page 

II. General Location and Development Description 
A. Location of Property 

1. Street Location and Assessor’s Parcel Number(s) adjacent to the development 
2. Township, range, section, ¼ section 
3. Drainage basin(s) encompassing the development, watershed name 
4. Location of the development in relation to existing drainage facilities 
5. Names of surrounding developments 
6. General location map (8 ½ x 11 is suggested) 

B. Description of Property 
1. Area in acres 
2. Existing site conditions (land use, buildings, drainage structures, floodplains, and 

other site conditions that may impact the project) 
3. General site topography, ground cover, and soil maps 
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4. Existing irrigation facilities such as ditches and canals 
5. Adjacent and downstream developments, drainages and infrastructure 

C. Project Description 
1. Purpose and nature of land-disturbing activity; include the estimated amount of 

grading 
2. Type and size of proposed new or replaced impervious surfaces 
3. Critical areas on the site which have the potential for serious erosion and/or 

sedimentation, or other drainage problems 

III. Drainage Basin Description 
A. Off-Site drainage description 

1. Discuss historical drainage patterns (overland flow, channelized flow, points of 
discharge) for off-site flows that enter the project site. 

2. Discuss off-site flows that enter the project site. 
3. Provide a map of drainage basins. 
4. Discuss drainage basin characteristics (topography, area, land use, coverage, soil 

types, locations of critical areas, areas with high potential for erosion and sediment 
deposition, etc.). 

5. Identify the design storm and 100-year return period, 24-hour duration storm flows 
for each drainage basin and sub-basin impacting or impacted by the project site.  

6. Discuss downstream flow paths, rates, and conveyance capacity. Downstream 
analysis should extend downstream for the entire flow path from the project site to 
the receiving water or up to one (1) mile or to a point where the impacts to receiving 
waters are minimal or nonexistent as determined by the City Engineer.  The 
downstream analysis should assess the potential off-site water quality, erosion, 
slope stability, and drainage impacts associated with the project. 

B. On-site drainage description 
1. Discuss historical on-site drainage patterns and capacity of the property (flow 

directions through the site and at property lines). 
2. Discuss historical drainage patterns of upstream runoff through the property. 
3. Provide a map of drainage basins. 
4. Discuss historical drainage basin characteristics (topography, area, land use, 

coverage, soil types, locations of critical areas, areas with high potential for erosion 
and sedimentation, etc.). 

C. Floodplain Information 
1. Identify all FEMA regulated floodplains which impact the subject site.  Locate the 

same on the drainage plan. 
2. Note the lowest floor and other pertinent elevations(s). 
3. Floodplain/Floodway calculations where pertinent. 

D. Previous Drainage Studies 
1. Identify previous drainage studies for the site and provide a copy if required by 

Carson City. 
2. Identify previous drainage studies or previously approved projects which affect the 

site and provide copies of the studies if required by Carson City. 

IV. Proposed Drainage Facilities 
A. General Description 

1. Discuss criteria and methodology. 
2. Discuss the proposed construction erosion and sediment control and stormwater 

pollution prevention methodology.  A Stormwater Pollution Prevention Plan 
prepared per the requirements of Title 18 Appendix, Division 13, may be submitted 
in compliance with this requirement. 
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3. Discuss the proposed permanent on-site water quantity control, water quality 
control, and drainage system plan and layout. 

4. Discuss the proposed off-site drainage system plan and mitigation measures. 

B. Compliance with Regulations and Adopted Plans 
1. Discuss compliance with FEMA floodplain regulations and CCMC, and all 

proposed modifications to or verifications of the FEMA regulated floodplain through 
the subject site. 

2. Discuss compliance with previously approved drainage studies for the subject site. 
3. Identify all requests for variances from the requirements of the drainage criteria 

individually.  

C. Hydrologic Criteria 
1. Discuss design rainfall computations. 
2. Discuss design runoff computations, including peak flow rate for stormwater 

quantity control facilities and either peak flow rate or volume for water quality 
treatment facilities as appropriate. 

3. Discuss peak flow rates from off-site areas and facilities. 
4. Discuss off-site limiting conditions and constraints (see Section 14.1.3 Increase in 

Rate of Flow). 
5. Provide schematic of pre- and post-development time of concentration paths and 

calculations. 

D. Facility Design Calculations 
1. Discuss design calculations for the on-site drainage system (design storm and 

100-year storm flow). 
a. Street and ditch flow calculations 
b. Storm drains, inlets, and ditch flow calculations 
c. Channel and culvert flow calculations 
d. Other hydraulic structure flow calculations (trash rack, grates, etc.) 
e. Detention storage and outlet design calculations and flows 
f. Provide detail of control structure device 
g. Erosion and sediment deposition and mitigation measures during 

construction 
h. Permanent stabilization description of how the site shall be stabilized after 

construction is complete 
i.  Water quality design calculations 

2. Discuss design calculations for the off-site drainage system that is accepting post-
development runoff and impacts from the same. 
a. Street flow calculations 
b. Storm drain, inlets, and ditch flow calculations, including velocities 
c. Channel and culvert flow calculations 
d. Other hydraulic structure flow calculations 
e. Alluvial fan analysis and calculations (when required) 

3. Discuss Floodplain/Floodway calculations as related to FEMA requirements and 
compliance with CCMC. 

4. Discuss maintenance access, potential maintenance requirements, and 
maintenance responsibilities.

5. Discuss easement requirements for the proposed drainage facilities. 
6. Discuss phasing of all drainage facilities. 
7. Energy and hydraulic grade lines. 

V. Conclusions 
A. Compliance with Drainage Laws 
B. Compliance with the CCMC 
C. Compliance with FEMA requirements 
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D. Compliance with Development Standards 
E. Effectiveness of proposed drainage facilities to control storm runoff 
F. Impact of the proposed development on off-site property and facilities 
G. Mitigation of impacts and implementation schedule 

VI. Appendices as required by the report. 

6.2 Technical Drainage Study Plan 

A detailed drainage plan(s) for the subject site shall be submitted with the Technical Drainage Study.  The 
plan(s) shall be on a 24” x 36” drawing at an appropriate scale (a scale of 1” = 20’ to 1” = 200’ is 
recommended).  The following information shall be shown on this drawing, except that the off-site drainage 
basin boundaries may be shown at an appropriate legible scale on an exhibit: 

1. Property lines and streets (roads) including right-of-way widths within 100 feet of the development. 

2. Street names, grades, and widths. 

3. Existing contours and proposed elevations sufficient to analyze drainage patterns extending a minimum 
of 100 feet past property lines of the project limits.  If required by Development Engineering, more 
extensive off-site topography shall be required. 

4. Existing drainage facilities and structures, including ditches, storm drains, channels, street flow 
direction, and culverts.  All pertinent information such as material, size, shape, slope, and location shall 
also be included. 

5. Limits of existing floodplains based on flood insurance rate maps (FIRM) and best available information.  
Provide tie to FEMA datum if all or a portion of the site is within a FEMA regulated floodplain and base 
flood elevation information when available.  Establish base flood elevations if not determined on FIRMs.   

6. Proposed on-site drainage basin boundaries.  Include off-site drainage basins if the same runoff enters 
the project. 

7. Proposed future on-site and off-site flow directions and paths for design storm and 100-year storm flows 
at pertinent locations. 

8. Proposed street and ditch flow paths and slopes.  Trace peak flows leaving the project site to the 
nearest drainage facility; identify capacity and improvements, if needed. 

9. Proposed storm drain locations, type, size, capacities, depth of flow, and slope.  Include inlet types, 
sizes and locations, and manhole locations.  Correlate to drainage calculations. 

10. Proposed channel alignment with a typical cross-section.  Provide street cross-sections showing design 
storm and 100-year return period, 24-hour duration storm depth of flow. 

11. Proposed culvert locations, type, size, and slope. 

12. Proposed construction erosion and sediment control measures and BMPs. 

13. Proposed detention facilities, type, size, and outlet characteristics. 

14. Proposed water quality treatment facilities, type, and size. 

15. Miscellaneous proposed drainage facilities (i.e., hydraulic structures, etc.) 

16. Easements/right-of-way widths and boundaries (existing and proposed). 
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17. Ditch and channel sections with lining, if required. 

18. Construction details, including control structures and identify construction materials. 

19. Legend for all symbols used on drawing. 

20. Scale, Bar Scale, North Arrow, Date, Bench Mark based on Carson City’s Control Network, Title Block, 
Professional Engineers Signature, Seal. 

21. Energy grade lines (EGL’s) and hydraulic grade lines (HGL’s) for storm drain and channel storm runoff. 

22. Show clear emergency flow paths for 100-year peak storm.  

7. Improvement Plans 

Where drainage improvements are to be constructed, the improvement plans (on 24” x 36” sheets) and 
specifications shall be submitted to Development Engineering.  Approval of the final improvement plans by 
Development Engineering shall be obtained prior to issuing construction permits, building permits, or 
grading permits.  Plans for the drainage improvements shall include the following as a minimum: 

1. Storm drains, inlets, outlets, and manholes with stationing, elevations, dimensions, type, and horizontal 
control indicated. 

2. Culverts, end sections, and inlet/outlet protection with dimensions, type, elevations, and horizontal 
control indicated. 

3. Channels, ditches, and swales (including side/rear yard swales) with lengths, widths, cross-sections, 
grades, and erosion control (i.e., rip-rap, concrete, grout) indicated. 

4. Checks, channel drops, erosion, and sediment control facilities and measures. 

5. Detention facility size, type, grading, low flow channels, outlets, landscaping, fencing, and maintenance 
access. 

6. Water quality facility size, type, landscaping, and maintenance access. 

7. Other drainage related structures and facilities (including underdrains and sump pump lines). 

8. Maintenance access considerations. 

9. Drainage easements and right-of-way with horizontal distance to improvements. 

10. Plan and profile sheets showing all improvements. 

11. Details for drainage structures, facilities, and improvements, including detention basin outlet control 
structures. 

12. Erosion and sediment control plan.  See Division 13, Carson City Development Standards for erosion 
and sediment control plan requirements. 

The information required for the plans shall be in accordance with sound engineering principles, Division 
13 of the Title 18 Appendix, this Manual, the Standard Details, and the “Standards Specifications for Public 
Works Construction.”  Construction documents shall include geometric, dimensional, structural, foundation, 
bedding, hydraulic, landscaping, specifications, and other details as needed to construct the drainage 
improvements.  Improvement plans shall be signed and sealed by a professional engineer licensed in 
Nevada and be in accordance with the approved drainage report/drawings. 
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8. Storm Drain System 

8.1 Introduction 

The design storm peak flows generally govern the size of the storm drain system flows, as shown in Table 
2.  There are conditions, however, when the storm drain system design shall be governed by the 100-year 
return period, 24-hour duration storm flows.  Storm drain systems shall be designed for not less than a 100-
year peak storm for the following situations: 

Locations where the street flow is collected in a sump with no allowable overflow capacity. 

Locations where the desired 100-year return period, 24-hour duration storm flow direction is not 
reflected by the street flow direction during a 100-year return period, 24-hour duration storm (i.e., flow 
splits at intersections). 

If a storm drain is to be designed to convey 100-year return period, 24-hour duration storm flows, then the 
inlets to the storm drain shall be designed accordingly.  

Table 3 – Design Storm Street Capacity Limitations 

Roadway Functional 
Classification 

Maximum Limits of Street Inundation (See Notes) 

1) Arterial 

Q10 Storm: Flow contained in R/W.  No curb overtopping.  
A minimum 48-foot wide dry lane centered shall be 
maintained and in each direction 24 feet.  Runoff in excess 
of street capacity shall be piped. 
Q100 Storm:  Flow contained to not inundate structures.  
Maximum depth at gutter flow line shall be 1 foot.  A minimum 
12-foot wide dry lane shall be maintained in each direction 
or 24 feet centered.

2) Collector 

Q10 Storm:  Flow contained in R/W.  No curb overtopping.  
A minimum 18-foot wipe dry lane centered shall be 
maintained.  Runoff in excess of street capacity shall be 
piped. 
Q100 Storm:  Flow contained to not inundate structures.  
Maximum depth at gutter flow line shall be 1 foot.  A minimum 
12-foot wide dry lane shall be maintained centered. 

3) Local or Industrial Street 

Q10 Storm:  Flow contained in R/W.  No curb overtopping.  
A minimum 12-foot wide dry lane centered shall be 
maintained.  Runoff in excess of street capacity shall be 
piped. 
Q100 Storm:  Flow contained to not inundate structures.  
Maximum depth at gutter flow line shall be 1 foot.  Street 
flooded.

Notes: 
1. Where no curb exists, encroachment onto adjacent property shall be allowed but must be 

contained to not inundate structures. 
2. Other criteria, such as the Federal Housing Administration regulations, may impose 

standards more restrictive than cited.
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8.2 Design Criteria 

8.2.1 Allowable Storm Drain Capacity 

The storm drain capacity calculations shall begin at the storm drain outlet and proceed upstream, 
accounting for all energy losses.  The Energy Grade Line (EGL) and Hydraulic Grade Line (HGL) shall be 
calculated to include all hydraulic losses, including friction, expansion, constriction, bend, and junction 
losses.  The available energy at all junctions and transitions shall be checked to determine whether or not 
the flow in the storm drain shall be pressurized due to backwater effects even if the design flow is less than 
the full flow capacity of the storm drain. 

If any section of the storm drain is pressurized due to backwater effects, then the storm drain system shall 
be designed to convey the design storm under surcharged or pressure flow conditions.  The storm drain 
shall be considered surcharged when the depth of flow (HGL) in the storm drain is greater than 80 percent 
of full flow depth.  The maximum level of surcharging for the capacity analysis shall be limited to maintaining 
the HGL to one foot (1’) below the final grade above the storm drain at all locations.  Special site conditions 
that warrant additional surcharging shall require locking type manhole covers or grated covers and shall be 
reviewed on a case-by-case basis by the City. 

8.2.2 Allowable Storm Drain Velocity 

The maximum allowable storm drain velocity is dependent on many factors, including the type of pipe, the 
acceptable wear level during the pipe design life, proposed flow conditions (open channel versus pressure 
flows), and the type and quality of construction of joints, manholes, and junctions.  In consideration of the 
above factors, the maximum velocity in all storm drains and culverts shall not exceed the erosion resisting 
capabilities of the conduit and storm drain system. However, in no case shall the maximum velocity exceed 
15 feet per second (fps). 

All storm drains, culverts, and low flow outlets shall be designed to maintain a minimum velocity of three 
(3) fps at half or full conduit conditions, but in no case shall the storm drain slope be less than 0.25 percent. 

8.2.3 Manning’s Roughness Coefficient 

All storm drain system hydraulic calculations shall be performed using Manning’s Formula.  A Manning’s 
roughness factor, or “n,” shall be as defined by the specific pipe manufacturer provided that the coefficient 
is within the range of accepted engineering standards.  

8.2.4 Pipe Size 

The minimum pipe size of storm inlet laterals and storm drain mains shall be 15 inches in diameter for round 
pipe or an equivalent flow area for other pipe shapes.  Systems in all parking lots shall conform to the 
minimum standards. 

8.2.5 Minimum and Maximum Cover 

The required cover over a storm drainpipe is dependent on many factors, including the design pipe strength, 
pipe size, and cover material.  For practical purposes, the storm drain shall be protected from potential 
surface disturbances and displacements.  The minimum and maximum cover are dependent upon the 
design pipe strength. 

8.2.6 Manhole and Junction Spacing 

A manhole, catch basin, or junction box shall be located at all changes in pipe size, direction, elevation, 
and grade for all pipes with a diameter (or rise dimension) of less than 36 inches, and at the end of all public 
storm drain lines (unless the storm drain daylights at the end of the line).  Maximum spacing between 
manholes or junction boxes shall be 350 feet.  For pipes with a diameter (or rise dimension) of 36 inches  
and greater, the designer shall consult with Development Engineering for the location of manholes and 
junctions based on hydraulic and maintenance considerations. 
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8.2.7 Horizontal Alignment 

The horizontal alignment of storm drains shall generally be straight between manholes and/or junctions.  
All storm drains shall be placed within the right-of-way dedicated for public streets unless Development 
Engineering approves the use of easements. 

When storm drains are to be installed in existing streets, factors such as curbs, gutters, drainage ditches, 
sidewalks, traffic conditions, pavement conditions, future street improvement plans, and existing utilities 
shall be considered by the design engineer when selecting the storm drain location and alignment. 

8.2.8 Utility Clearances 

Storm drains and culverts shall be located to minimize potential contamination and disturbance of water 
supply and sanitary sewer mains.  The local utility companies, or the Nevada Division of Health, may impose 
additional requirements.  Where requirements differ, the more stringent shall apply. 

8.2.9 Storm Inlet and Catch Basin Types, Locations, and Capacity Factors 

Standard storm inlet and catch basin details are included in the Standard Details.  The allowable use of 
these storm inlet and catch basin types is presented in Table 4.  Allowable inlet capacity factors for each of 
the standard inlets and catch basins are also presented in Table 4.  These capacity factors shall be applied 
to the theoretical capacity of the inlets and catch basins to account for conditions that decrease the capacity 
of the standard inlets.  These conditions include plugging from debris and sediment, pavement overlaying, 
variations in design assumptions, and the general deterioration of the inlet and catch basin conditions over 
time.  All catch basins may have sumps (12 inches minimum, 24 inches maximum) as determined by 
Development Engineering. 

Catch basins or inlets shall be installed at low points of vertical curves, at all street intersections, and at 
sufficient intervals to intake the design storm peak flow such that flows shall not interfere with traffic or flood 
adjoining property in accordance with the requirements of Table 3.  Catch basins and inlets at street 
intersections shall be located on the upstream side of the intersection and upstream of crosswalk locations. 

When storm drainpipes are connected to a catch basin, inlet, or manhole with concrete/grout, both the 
inside and outside of the catch basin, manhole, or inlet shall be grouted at the pipe connection.   

8.3 Materials 

8.3.1 Pipe Material and Shape 

The material and shape of the storm drain shall be in accordance with the “Standard Specifications for 
Public Works Construction”.  Round, square, or rectangular reinforced concrete pipe (RCP) in accordance 
with ASTM C-789 or C-850 is preferred for use under roadways, driveways, and other traffic areas.  
Reinforced concrete pipe shall be at a minimum Class III, or the appropriate class when the design requires 
a greater pipe support strength.  Other pipe materials, as approved by the City for storm drain use, except 
for corrugated metal (permitted for residential driveway culverts), are permitted. 

8.3.2 Manholes 

Precast manhole tees are not allowed where there is a change in storm drain slope or alignment or where 
there are intersecting storm drain mains or laterals.  Pipes may be directly cast into the manhole base.  
Gasketed joints, locking type manhole covers, and/or grated manhole covers for pressure flow conditions 
may be required. 

8.3.3 Storm Drain Outlet Protection 

Storm drain outlets shall be designed to prevent the receiving channel from scour erosion or sediment 
deposition and shall be constructed with outlet protection for discharges to channels with unlined bottoms 
in accordance with the following: 
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Outlet Velocity (fps) Minimum Outlet Protection 
Less than 5 Rip-rap Protection
Between 5 and 15 Rip-rap Protection or Energy Dissipater 
Greater than 15 Energy Dissipater

For channels with unlined bottoms, the outlet discharge velocity shall not exceed the maximum allowable 
channel velocity without an energy dissipation structure.  Specifications for the outlet protection shall be 
submitted with the improvement plans.   

8.4 Storm Drain Hydraulic Analysis 

A hydraulic analysis of all storm drains shall be performed and submitted to Development Engineering as 
part of the Technical Drainage Report.  Storm drain hydraulic and capacity analysis shall account for 
changes in flow conditions (open channel versus pressure flow) in the HGL and EGL calculations.  Both 
the HGL and EGL for the design flow shall be included on storm drain improvement plans as part of the 
drainage report. 

Table 4 – Allowable Storm Inlet Types and Capacity Factors 

Inlet or Catch  
Basin Type 

Permitted Use 
Permitted 
Location 
Condition

Capacity Factor 

Catch Basin Type - 1 Private Use Only Sump 0.65 

Catch Basin Type 1A 
Street with Curb and 
Gutter

Continuous Grade 
or Sump

0.70 (Grate), 0.80 (Curb 
Opening) 0.65 

Catch Basin Type 3 
Landscaped or 
Unimproved Areas

Sump 0.50 

Catch Basin Type 4 
Street with Curb and 
Gutter

Continuous Grade 
or Sump

0.70 (Grate), 0.80 (Curb 
Opening) 0.65 

Notes: 
1.  Capacity factor is applied to the theoretical inlet capacity to obtain the allowable inlet 

capacity to account for factors that reduce actual inlet capacity.

8.5 Design Standards for Culverts 

Culverts shall be designed and constructed using the following standards.  The analysis and design shall 
consider design flow, culvert size and material, entrance structure layout, outlet structure layout, and 
erosion protection. 

8.5.1 Culvert Sizing Criteria 

8.5.1.1 Design Frequency 

As indicated in Section 2.1.4 (Culverts), all culverts shall be designed to pass the flow from the design 
storm, including an overflow section where permitted.   

8.5.1.2 Minimum Size 

The minimum culvert size shall be 18 inches diameter for round pipe or an equivalent flow area for other 
pipe shapes. 
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8.5.2 Culvert Materials 

Culverts shall be RCP in accordance with the Standard Details under roadways and other traffic areas.  For 
rural residential driveways, CMP is allowed.  The use of dip sections rather than culverts is encouraged for 
rural residential driveway crossings. 

8.5.3 Outlet Protection 

Outlet Velocity (fps) Minimum Outlet Protection 
Less than 5 Rip-rap Protection
Between 5 and 15 Rip-rap Protection or Energy Dissipater 
Greater than 15 Energy Dissipater

Specifications for the outlet protection shall be submitted with the improvement plans. 

8.5.4 Headwater Criteria 

The maximum headwater for the design storm for culverts greater than 36 inches diameter or a culvert rise 
of 36 inches shall be 1.5 times the culvert height.  The maximum headwater for culverts with a height of 36 
inches or less shall be five feet (5’) if adjacent properties are not adversely affected. 

8.5.5 Alignment 

Whenever possible, culverts shall be aligned with the natural channel to reduce inlet and outlet transition 
problems.  

8.5.6 Temporary Crossing 

Temporary crossings are defined as dip road sections with a culvert sized to pass nuisance flows or a 
culvert system that does not meet the criteria presented in this manual.  Temporary crossings shall be 
reviewed on a case-by-case basis.  Consideration shall be given to the following items: 

1. Drainage area contributing to the crossing. 
2. Level of roadway traffic. 
3. Vertical and horizontal roadway alignment (sight distance). 
4. Alternate access routes. 
5. Time frame for temporary crossing (time to construction of permanent crossing). 
6. Current and projected development density. 
7. 25-year and 100-year storm flows. 

8.5.7 Multiple Barrel Culverts 

Multiple culverts may be used if available fill height limits the size of the culvert needed to convey the flood 
flow and the amount of debris is limited.   

8.5.8 Inlet and Outlet Configurations 

Culverts shall be designed with protection at the inlet and outlet areas.  The culvert inlet shall include a 
headwall with wingwalls or a flared end-section. 

The outlet area shall also include a headwall with wingwalls or a flared end-section.  Where outlet velocities 
exceed the limitation set forth in Section 3.5.3 (Outlet Protection), an energy dissipater shall be required. 
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8.5.9 Structural Design 

All culverts shall be designed to withstand, as a minimum, an H-20 loading in accordance with the design 
procedures of AASHTO “Standard Specifications for Highway Bridges” and with the pipe manufacturer’s 
recommendations.   

8.6 Drainage Channels 
 

When open drainage channels are permitted, the potential for erosion and scour shall be determined and 
submitted as part of the drainage report.  Recommended mitigation measures to prevent erosion and 
sediment deposition shall be identified and incorporated into the design of the drainage channels.  Flow 
velocities in drainage shall not exceed the maximum permissible flow velocities for the design storm as 
recommended in the American Society of Civil Engineers (ASCE) Manuals and Reports of Engineering 
Practice No. 77, “Design and Construction of Urban Stormwater Management Systems.” 

Side slopes of unlined channels shall be 3:1 (horizontal to vertical) or flatter.  Side slopes for lined channels 
shall be 2:1 (horizontal to vertical) or flatter.  The use of rip rap as a channel lining is discouraged due to 
maintenance requirements. 

All drainage channels that are not located within public rights-of-way shall be located in easements or lands 
dedicated to the City or the appropriate entity, and shall be provided with a permanent maintenance access 
road in accordance with Development Standard Division 12.11.14 (Improved Maintenance Access) to 
provide access for maintenance. 

9. Stormwater Runoff Reduction BMPs 

9.1 Introduction 

The principal of runoff reduction starts by recognizing that developing or redeveloping land within a 
watershed inherently increases the imperviousness of the areas and, therefore, the volume and rate of 
runoff and the associated pollutant load. 

Best management practices (BMPs) for reducing runoff include passive systems such as minimization of 
directly connected impervious areas and low impact development techniques and structural controls such 
as detention or infiltration facilities. 

The main purpose of detention BMPs is to temporarily store runoff and reduce peak discharge by allowing 
flow to be discharged at a controlled rate.  This controlled discharge rate shall be determined so that post-
development runoff shall not exceed pre-development runoff leaving the site and that the appropriate LID 
feature is being used.  The controlled release of storm drainage minimizes impact on downstream 
properties and also minimizes the potential for downstream erosion that may occur as a result of increased 
flow velocity.  There are three (3) primary types of detention facilities: detention ponds, tanks, and vaults. 

9.2 Minimize Directly Connected Impervious Areas (DCIA) 

Impervious areas directly connected to the storm drain system are the greatest contributor to non-point 
source pollution.  The first effort in site planning and design for stormwater quality protection is to minimize 
the directly connected impervious area (DCIA) as shown in Table 5. 

Any impervious surface that drains into a catch basin, area drain, or other conveyance structure is a DCIA.  
As stormwater runoff flows across parking lots, roadways, and paved areas, the oils, sediments, metals, 
and other pollutants are collected and concentrated.  If this runoff is collected by a drainage system and 
carried directly along impervious gutters or in closed underground pipes, it has no opportunity for filtering 
by plant material or infiltration into the soil.  It also increases in speed and volume, which may cause higher 
peak flows downstream and may require a larger capacity storm drain system, increasing flood and erosion 
potential. 
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Minimizing directly connected impervious areas can be achieved in two (2) ways: 

1. Limiting overall impervious land coverage. 
2. Directing runoff from impervious areas to pervious areas for infiltration, retention/detention, or 

filtration.

9.3 Low-Impact Development Techniques 

The low-impact development (LID) approach combines a hydrologically functional site design with pollution 
prevention measures to compensate for land development impacts on hydrology and water quality.  The 
primary goal of LID methods is to mimic the predevelopment site hydrology by using site design techniques 
that store, infiltrate, evaporate, and detain runoff.  The use of these techniques helps to reduce off-site 
runoff and ensure adequate groundwater recharge.  Since every aspect of site development affects the 
hydrologic response of the site, LID control techniques focus mainly on-site hydrology.  Specific LID controls 
can reduce runoff by integrating stormwater control throughout the site in many small, discrete units.  LID 
controls are distributed in a small portion of each lot, near the source of impact, and may eliminate the need 
for a centralized BMP facility such as a stormwater management pond.   

The Regional Water Planning Commission for the Truckee Meadows has developed the Truckee Meadows 
Structural Controls Design and Low Impact Development Manual, which may be used as a reference. 
Information on LID control techniques can also be found in the publication “Low-Impact Development 
Design Strategies, An Integrated Design Approach, 2,000”, Prince George’s County, Maryland, Department 
of Environmental Resources, Programs and Planning Division and at the Low Impact Development Center 
website http://www.lowimpactdevelopment.org. 

LID control techniques include the following broad categories of stormwater control:  
1. Zero Discharge Areas 
2. Self-Treatment Areas 
3. Runoff Reduction Areas 

Site planning strategies and techniques provide the means to achieve stormwater management goals and 
objectives; facilitate the development of site plans that are adapted to natural topographic constraints; 
maintain lot yield; maintain site hydrologic functions; and provide for aesthetically pleasing, and perhaps, 
less expensive stormwater management controls.   

Table 5 presents a list of site design and landscaping techniques and indicates whether they are applicable 
for use in Zero Discharge Areas, Self-Treating Areas, and Runoff Reduction Areas.  Several techniques 
may be implemented within the same design philosophy.  Some techniques may be used to implement 
more than one design philosophy.  Where feasible, combinations of multiple techniques may be 
incorporated into new development and redevelopment projects to minimize the amount of treatment 
required. 
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I. Introduction 

Stormwater runoff and the drainage systems that convey the runoff through the community, both naturally 
occurring and manmade, are integral elements of the watershed and the developed environment.  While 
stormwater runoff is part of a natural hydrologic process, development and other human activities can 
change natural drainage patterns and add pollutants to streams, rivers, and lakes.  Carson City’s efforts to 
control stormwater discharge focus on both the quantity and quality of the stormwater. This Manual is an 
effort to improve stormwater management by improving stormwater quality and reducing the quantity of 
stormwater conveyed through the City’s stormwater drainage system. 

This Carson City Drainage Manual (Manual) includes and promotes the use of Low Impact Development 
(LID) practices.  LID is a stormwater management approach to land development and redevelopment that 
works to manage stormwater close to its source.  Design principles are used that minimize disturbance, 
maintain or create perviousness, and use on-site stormwater treatment techniques.  LID practices can be 
effective in reducing runoff quantity, enhancing groundwater recharge, preserving flood plain storage, and 
removing pollutants by filtration and biological processes before entering the City’s storm drainage system. 

The Manual supersedes and has been created from the former Stormwater Division 14 of the City’s 
Development Standards.  The Manual is an update of the previous stormwater criteria for Carson City and 
incorporates LID practices and requirements for new and redeveloped properties in the City.  The new 
Manual’s formatting has been adjusted to include LID Best Management Practices (BMPs) that are most 
likely to be used in Carson City.

I.1 Purpose 

The Manual’s purpose is to reduce pollutants and control drainage by providing guidance on the selection, 
design, implementation, and management of stormwater source control and structural treatment control 
BMPs and LID measures for Carson City.  The Manual provides information and potential references to aid 
in making informed selections of BMPs and LID practices.   

I.2 NPDES Stormwater Permit and Legal Authority 

Carson City is required to implement and enforce a Stormwater Management Program (SWMP) to reduce 
the pollutants in its stormwater and discharge through its Municipal Separate Storm Sewer System (MS4).  
Also required is the development of policies and procedures to implement and enforce the operation and 
maintenance of source controls and structural treatment controls for new development and redevelopment 
within the City.  The requirements for the SWMP and a permit to discharge pollutants into waters of the 
United States from a MS4 are contained in Section 402 of the Federal Clean Water Act (CWA).   

In 2021, Carson City amended and updated the provisions pertaining to drainage, stormwater, LID, and 
related topics in Titles 12 and 18 of its Municipal Code.  As part of this update, Division 14, Storm Drainage, 
of the Title18 Appendix was removed from the Code and replaced by this Manual.  

I.3 Relationship to Other Standards and References 

Users of this Manual should be aware of other City standards that may be applicable to the development 
or redevelopment of property within Carson City.  Users may also consult references cited in this Manual 
for more information and alternative practices.  Pertinent Carson City and regional standards include, but 
are not limited to, those listed below. 

 Carson City Municipal Code, Title 18 Appendix, Development Standards. 
 Standard Specifications for Public Works Construction (SSPWC) (The “Orange Book”) (2012 or the 

most current edition) provides general provisions, material specifications, and construction 
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methods for typical public works installations, including storm drainage infrastructure and 
landscaping. 

 Truckee Meadows Structural Controls Design and Low Impact Development Manual. 
 Truckee Meadows Structural Controls Design Manual, together with all addenda. 
 Truckee Meadows Construction Site Best Management Practices Handbook, together with all 

addenda. 
 Truckee Meadows Industrial Commercial Best Management Practices Handbook, together with all 

addenda. 
 Chapter 4 of the Tahoe Regional Planning Agency Best Management Practices Handbook, 

together with all referenced addenda. 

The standards, criteria, and requirements in this Manual are minimum standards that may not necessarily 
be adequate to address the highly variable conditions that must be covered by effective low impact 
development measures. 

I.4 Updates and Revisions 

Innovation and improvement continue to advance BMPs, LID practices, and the science and technology 
related to stormwater management and stormwater quality.  The City Engineer may make technical 
engineering and clerical revisions to this manual at any time.  For revisions that may have minor cost 
implications to the development community to comply with the specifications in this manual, the City 
Engineer must provide an opportunity for public input and update the Board of Supervisors prior to making 
the revisions.  For major revisions that may have significant cost implications to the development 
community, the City Engineer must provide an opportunity for public input and obtain Board of Supervisor 
approval prior to making the major revision.  Any revisions must be posted to the Carson City website where 
this manual is available for a period of 30 days before the revisions become effective. 
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1. Drainage Policy Introduction and Basic Principles 

Adequate drainage systems shall be provided in order to preserve and promote the general health, welfare, 
and economic well-being of the region.  Drainage is a regional feature that affects all of Carson City.  
Drainage plans shall be consistent with and integrated with BMPs, LID measures, and the Carson City 
Drainage Master Plan upon adoption.  This characteristic of drainage requires coordination and cooperation 
from both the public and private sectors. 

Stormwater drainage systems are an integral part of the development process.  The planning of drainage 
facilities, BMPs, and LID measures shall be integrated into the development process and in preparation of 
improvement plans. Onsite stormwater drainage systems shall include BMPs and LID measures to reduce 
runoff and improve stormwater quality unless it is demonstrated to the satisfaction of the City Engineer that 
the site is not suitable. 

Drainage systems require space to accommodate conveyance, storage, and treatment functions.  When 
the space requirements are considered, the provision for adequate drainage becomes a competing use for 
space along with other land uses. 

Storm drainage planning for all development and redevelopment shall include the allocation of space for 
drainage facility construction and maintenance, which may entail the dedication of right-of-way and/or 
easements.  The provision of multi-use facilities such as combining with parks, open space, and recreation 
needs is strongly encouraged. 

New development.  New development is the conversion of previously undeveloped or pervious surfaces to 
impervious surfaces and managed landscape areas.   

Redevelopment.  Redevelopment is the replacement of impervious surfaces on a developed site.  All new 
impervious surfaces added during redevelopment are considered new development.   

The long-term goal of the redevelopment standard is to reduce stormwater pollution from existing developed 
sites, especially when the site is being upgraded to a use with a greater potential to contribute pollution to 
the receiving waters.   
 
1.1 Water Rights 

All drainage systems shall be planned and constructed with consideration given to the existing water rights 
and applicable water laws. 

1.2 Reasonable Use of Drainage 

Downstream properties shall not be unreasonably burdened with increased flow rates, negative impacts, 
or unreasonable changes in the manner of flow from upstream properties.  Drainage problems shall not be 
transferred from one location to another.  However, downstream properties cannot block natural or existing 
runoff through their site and shall accept runoff from upstream properties. 

“Reasonable Use of Drainage” is defined for planning purposes, as providing an economic and hydraulically 
efficient drainage system which is demonstrated not to adversely and unreasonably impact downstream 
properties within reason.  This “Reasonable Use of Drainage” therefore allows development to occur while 
preserving the rights of adjacent property owners.   

1.3 Change in Manner of Flow 

Development shall tend to concentrate existing natural sheet flow into point flows at property lines.  These 
point flows are generally associated with outlets from gutter flow, storm drains, and detention facilities.  
Downstream properties may experience a longer duration of storm flows, and greater flows in general due 
to a shortened time of concentration.  Discharge of point flows on downstream property can cause 
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increased erosion at the discharge point and further downstream.  The manner by which runoff is 
discharged from the project site must not cause a significant adverse impact to downstream receiving 
waters and down-gradient properties.  Therefore, downstream facilities shall be evaluated for runoff 
capacity during the design and review process.  Mitigation of these point flows can be accomplished through 
energy dissipaters or flow spreaders.  Point flows shall be discharged to downstream properties at non-
erosive velocities and depths of flow. 

All outfalls must address energy dissipation as necessary.  A project proponent who believes that energy 
dissipation should not be required for a new outfall must provide justification in the project’s conceptual or 
technical drainage study. 

Where no conveyance system exists at the adjacent down-gradient property line, and the discharge was 
previously unconcentrated flow or significantly lower concentrated flow, then measure must be taken to 
prevent down-gradient impacts.  Drainage easements or right-of-way from downstream property owners 
may be needed and should be obtained prior to approval of engineering plans.  

1.4 Diversion of Drainage 

Development can alter the historic or natural drainage paths.  When these alterations result in a local on-
site drainage system that discharges back into the natural drainage-way or wash at or near the historic 
location, then the alterations (inter-basin transfer) are generally acceptable.  However, when flows from the 
local on-site drainage system do not return to the historic drainage-way or wash, then inter-basin transfer 
may result.  These inter-basin transfers are generally not acceptable.  Planning and design of drainage 
systems shall not be based on the premise that stormwater can be transferred from one basin to another 
unless part of an adopted City Regional Drainage System Plan. 

The flow of storm runoff shall be maintained within its natural drainage course unless reasonable use is 
demonstrated otherwise.  When stormwater is discharged into an existing drainage course, the peak 
discharge into the water course shall not adversely affect or cause damage to property along the drainage 
course now or in the future based on existing zoning and the Carson City Master Plan build-out conditions.  
Erosion impacts due to concentration of flows and increased flow durations shall be evaluated and 
mitigated.

1.5 Water Quality 

Storm drainage improvements shall incorporate water quality, erosion control, BMPs, and LID measures in 
accordance with the Nevada “Handbook of Best Management Practices,” Title 18 Appendix, Division 13, 
this Manual, and accepted engineering practice.  Storm drainage leaving a development during the 
construction phase or post-construction may not be of a quality that shall adversely affect downstream 
uses.  Flow based post-construction water quality controls shall be designed to capture and treat the flow 
rate for the 2-year runoff event from the drainage area connected to the BMP.  Volume based post-
construction water quality controls shall be designed to provide adequate storage to capture and treat 90 
percent of the average annual stormwater runoff events. 

Water quality controls to minimize stormwater pollution shall be provided for all development where the 
total of new and/or replaced impervious surface coverage equals or exceeds 10,000 square feet or causes 
disturbance equal to or greater than one (1) acre, except for the development of one (1) single-family 
residence that causes less than one (1) acre of land disturbance. Also, standard maintenance practices are 
exempt if the site remains similar to the existing flow patterns as determined by the City Engineer.  In 
addition, commercial and industrial projects must include source control BMPs to the maximum extent 
practicable. 

Direct discharge of untreated stormwater from pollution generating impervious surfaces is prohibited.  The 
purpose of runoff treatment is to reduce pollutant loads and concentrations in stormwater runoff using 
physical, biological, and chemical removal mechanisms so that beneficial uses of receiving waters are 
maintained, and where possible, restored.  The water quality parameters of concern in the Carson River 
basin include, but are not limited to, total suspended solids, total phosphorus, and turbidity.  Water quality 
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treatment facilities should be chosen, designed, and maintained to minimize total phosphorus, turbidity and 
total suspended solids discharged into receiving waters.   

Non-pollution generating impervious surfaces (NPGIS) are considered to be insignificant or low sources of 
pollutants in stormwater runoff.  If the runoff from NPGIS is separated from the runoff from pollution 
generating impervious surfaces (PGIS), the NPGIS runoff does not need to be treated.  However, if NPGIS 
and PGIS are combined, the entire amount of runoff must be treated.   

NPGIS include the following: 

1. Roofs that are subject only to atmospheric deposition or normal heating, ventilation and air conditions 
vents;  

2. Paved bicycle pathways and pedestrian sidewalks that are separated from and not subject to drainage 
from roads for motor vehicles; 

3. Fenced fire lanes; and 
4. Infrequently used maintenance access roads. 

Sidewalks that are regularly treated with salt or other de-icing chemicals are not considered NPGIS. 

PGIS are considered to be significant sources of pollutants in stormwater runoff.  Such surfaces include: 

1. Surfaces subject to vehicular use; 
2. Surfaces subject to industrial activities or subject to storage of erodible or leachable materials that 

receive direct rainfall or run-on or blow-in of rainfall; 
3. Metal roofs unless coated with an inert, non-leachable material; 
4. Roofs subject to the venting of manufacturing, commercial or other indoor pollutants; 
5. Any surface, whether paved or not, that is regularly used by motor vehicles, including roads, 

unvegetated road shoulders, bike lanes within the traveled lane of a roadway, driveways, parking lots, 
unfenced fire lanes, vehicular equipment storage yards, and airport runways. 

High-use sites generate high concentrations of oil due to high traffic turnover or the frequent transfer of oil 
and/or other petroleum products.  High-use sites are land uses where sufficient quantities of free oil are 
likely to be present such that they can be effectively removed with special treatment.  A high-use site is any 
one of the following: 

1. A road intersection with expected average daily trips (ADT) of 25,000 vehicles or more on the main 
roadway and 15,000 vehicles or more on any intersecting roadway, excluding projects proposing 
primarily pedestrian or bicycle use improvements;  

2. A commercial or industrial site with an expected trip end count equal to or greater than 100 vehicles 
per 1,000 square feet of gross building area; 

3. A customer or visitor parking lot with an expected trip end count equal to or greater than 300 vehicles; 
4. Commercial on-street parking areas on streets with an expected total ADT count equal to or greater 

than 7,500; 
5. Fueling stations and facilities; 
6. A commercial or industrial site subject to petroleum storage and transfer in excess of 1,500 gallons per 

year, not including locations where heating fuel is routinely delivered to end-users (heating fuel handling 
and storage facilities are subject to this definition); 

7. A commercial or industrial site subject to use, storage, or maintenance of a fleet of 25 or more diesel 
vehicles that are over 10 tons gross weight; 

8. Maintenance and repair facilities for vehicles, aircraft, construction equipment, railroad equipment or 
industrial machinery and equipment; or 

9. Outdoor areas where hydraulic equipment is stored. 
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Exemptions 

NPGIS areas are exempt from basic treatment requirements unless the runoff from these areas is not 
separated from the runoff generated from PGIS areas.  All runoff treatment facilities must be sized for the 
entire flow that is directed to them.   

1.6 Treatment Requirements 

Runoff treatment is required for all projects unless it can be demonstrated to the satisfaction of the City 
Engineer that runoff treatment is not feasible due to specific site limitations (e.g., wellhead protection areas, 
high groundwater conditions that preclude LID practices, and areas of vector control concern).  The basic 
treatment requirements include removal of 80 percent of total suspended solids for influent concentrations 
that are greater than 100 mg/l, but less than 200 mg/l.  For influent concentrations less than 100 mg/l, the 
facilities should achieve an effluent goal of 20 mg/l total suspended solids.  Additionally, the basic treatment 
requirements are intended to achieve a goal of 50 percent total phosphorus removal for a range of influent 
concentrations of 0.1 – 0.5 mg/l total phosphorus.  The performance goals apply to either the water quality 
design storm volume or flow rate as appropriate.   

High-use sites must provide facilities adequate to meet the basic treatment goals as well as oil control 
goals.  The oil control facilities must achieve the goal of no ongoing or recurring visible sheen and to have 
a 24-hour average Total Petroleum Hydrocarbon (TPH) concentration no greater than 10 mg/l, and a 
maximum of 15 mg/l for a discrete sample (grab sample). 

1.7 Drainage Improvements 

Drainage improvements consist of curb and gutter, inlets and storm drains, culverts, bridges, swales, 
ditches, channels, detention areas, water quality facilities, and other drainage facilities required to convey 
and treat design storm runoff to the point of discharge.  Drainage improvements are further defined as on-
site (private) facilities that serve a specific development and are privately owned and maintained or off-site 
(public) facilities.  Public and private drainage facilities shall be constructed in accordance with the 
requirements of this Manual, Title 18 Appendix, Division 13, and accepted engineering practice. 

1.8 Floodplain Management 

Floodplain management shall provide the guidance, condition, and restriction for development in floodplain 
areas while protecting the public’s health, safety, welfare, and property from danger and damage.  
Development within the Federal Emergency Management Agency (FEMA) designated Special Flood 
Hazard Areas shall comply with CCMC and requirements of the National Flood Insurance Program (NFIP). 

1.9 Storm Runoff Detention 

Detention is considered a viable method to reduce storm runoff from developed properties.  Temporarily 
detaining storm runoff can significantly reduce downstream flood hazards, pipe and channel requirements, 
and downstream erosion and sedimentation.  Storage also provides for sediment and debris collection, 
which reduces maintenance requirements for downstream channels and streams. 

Detention used in conjunction with other BMPs and LID measures can be particularly effective. The City 
requires the use of BMPs and LID measures unless it can be demonstrated that they are not suitable for 
the site.  

Local detention storage for land development, which includes subdividing land, shall be required when the 
development increases flow and downstream conveyance capacities of the drainage system are not 
capable of handling non-detained flows, and the developer elects not to upgrade the existing storm drainage 
system.  Onsite detention storage shall be sized to detain sufficient runoff to limit post-development flows 
from a 10-year storm (Q10) to the flows under the predevelopment condition.  Volume credit will be granted 
for water quality features on a one-for-one basis. 
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The capacity of downstream conveyance systems shall be analyzed in accordance with this Manual and 
shall be based on runoff from the development as fully improved.  Local detention can also be required 
when designated in flood or drainage master plans to reduce the peak rate in regional facilities.  

The City may grant exemptions to the detention policy for the following: 

1. Developments which discharge directly to a regional flood control facility, provided the facility is 
completed per the adopted plan and designed for the contributing flows. 

2. Locations where a local detention facility is designed and constructed to serve several developments 
and the contributing flows. 

3. Downstream facilities are upgraded to accommodate the increased flow. 

4. Where the downstream facilities are adequate to carry up to 100-year flows. 

All exemptions are subject to approval by the City. 

1.10 Lower Watershed Design 

In certain circumstances, i.e., close to the drainage system’s point of discharge, it may be desirable not to 
detain stormwater runoff.  The option to directly discharge shall be at the sole option of the City and after 
review of a flood route analysis.  Water quality treatment will be required even if the stormwater runoff is 
directly discharged. 

1.11 Storm Runoff Retention and Infiltration 

Storm runoff retention and infiltration have been used to eliminate the need for constructing outlet structures 
and for ease of construction.  However, problems with retention basins and infiltration facilities receiving 
runoff from pollution generating surfaces include perpetual maintenance requirements, soil expansion, 
siltation, decreasing infiltration capacity, and insect abatement. Retention basins and infiltration facilities 
receiving runoff from pollution generating surfaces also pose a hazard to City groundwater resources 
through possible contamination.  The use of infiltration facilities is encouraged for runoff from non-pollution 
generating surfaces such as roofs.  Percolation tests shall be conducted to verify that on-site soils are 
adequate for infiltration.  Retention basins used to mitigate the increase of runoff from development must 
meet the requirements of detention basins and are only allowed on a case by case basis. 

1.12 Drainage Facilities Maintenance 

An important part of all storm drainage facilities is the continued maintenance of the facilities to ensure they 
function as designed.  Maintenance of detention facilities involves the removal of debris and sediment.  
Such tasks are necessary to preclude the facility from becoming unhealthy and to retain the effectiveness 
of the detention basin.  Sediment and debris must also be periodically removed from channels and storm 
drains.  Trash racks and street inlets must be regularly cleared of debris to maintain system capacity.  
Channel bank erosion, damage to drop structures, crushing of pipe inlets and outlets, and deterioration to 
the facilities must be repaired to avoid reduced conveyance capability, unsightliness, and ultimate failure. 

All drainage facilities shall be designed to minimize facility maintenance as well as to provide ease of 
maintenance and include maintenance access to the drainage facility.  The owner of the drainage facilities 
shall be responsible for mosquito control, and the method of control shall comply with the Carson City 
Environmental Health Department. 

The property owner or developer shall be responsible for the maintenance of all privately owned on-site 
drainage facilities, including but not limited to, inlets, pipes, channels, and detention basins unless otherwise 
required or modified by a separate agreement.  An operation and maintenance schedule shall be provided 
for all proposed stormwater facilities and BMPs, and the party (or parties) responsible for maintenance and 
operations shall be identified.  Prior to issuance of any permit for any regulated activity covered under this 
section, the City shall require the applicant and owner to execute an inspection and maintenance agreement 
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binding on all subsequent owners of land served by the private storm drainage system.  If the property 
owner or developer fails to maintain said facilities adequately, Carson City shall have the right to enter the 
said property, upon proper notice, for the purposes of maintenance.  All such maintenance costs shall be 
assessed against the owner(s).   

An operation and maintenance schedule shall be developed for any storm drainage system. The schedule 
shall state the required maintenance to be performed, the equipment and skill level necessary to perform 
the maintenance, and the required frequency of maintenance.  The operation and maintenance schedule 
shall either be printed on the stormwater management agreement or submitted under a separate cover. 

1.13 Drainage Easements and Right-of-Way 

Easements or Rights-of-Way shall be provided where necessary for access and maintenance of storm drain 
systems.  Simple Fee Title of land is preferred. 

1.14 Storm Runoff Water Quality Treatment 

All development and redevelopment projects, except for the development of one (1) single-family residence 
that causes less than one-quarter (1/4) acre of land disturbance, must control the quality of stormwater 
leaving the site to the maximum extent practicable.  Title 18 Appendix, Division 13, contains the Best 
Management Practices (BMPs) that must be included in an Erosion and Sediment Control Plan to control 
the water quality of stormwater runoff generated on construction sites.  This Manual contains BMPs that 
must be included in site drainage plans to permanently control the quality of runoff from a developed or 
redeveloped site.   

2. Technical Criteria 

2.1 Design Storm Events 

Drainage facilities shall be designed to convey the runoff from the 24-hour duration storm with a recurrence 
interval for a minor storm event (10-year) and a major storm event (100-year).   

Water quality facilities will be designed to treat either the peak flow rate produced by the 2-year storm event 
if the treatment facility is flow-based or the volume of runoff produced by the 2-year, 24-hour storm event if 
the treatment facility is volume-based. 

2.1.1 Storm Runoff Determination 

Storm runoff (rates and volumes) shall be determined in accordance with the following methods (other 
methods may be used if approved by Development Engineering): 

2.1.1.1 Conveyance Design 

Contributing Basin Area (A) Computation Procedure

A  100 Acres 
Rational formula, SCS TR-55, or HEC-1, (SCS 
Unit Hydrograph or Kinematic Wave)

10 S.M > A  100 Acres 
SCS TR-55 or HEC-1 (SCS Unit Hydrograph or 
Kinematic Wave)

A > 10 S.M. 
HEC-1 (SCS Unit Hydrograph or Kinematic 
Wave)

2.1.1.2 Flow-Based Water Quality Control Design 

Flow-based design standards apply to those structural treatment controls whose primary method of 
pollutant removal is based on the flow and filtration of runoff through the BMP.  The water quality flow rate 
(WQF) for flow-based stormwater treatment controls should be determined by using the following methods 
to estimate the peak discharge produced by the 2-year storm event in the drainage area of the BMP.   
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Contributing Basin Area (A) Computation Procedure

A  100 Acres 
Rational formula, SCS TR-55, or HEC-1, (SCS 
Unit Hydrograph or Kinematic Wave)

A  100 Acres 
SCS TR-55 or HEC-1 (SCS Unit Hydrograph or 
Kinematic Wave)

2.1.1.3 Volume-Based Water Quality Control Design 

Volume-based BMP design standards apply to those stormwater treatment controls whose primary method 
of pollutant removal is based on the facilities' ability to capture and detain, retain and/or infiltrate a specific 
water quality volume.  Volume-based stormwater treatment controls should be designed to capture and 
treat the volume of stormwater runoff determined based on the following formulas: 

WQV = [(P)(RV)(A)]/12 
RV = 0.05 + 0.009I 

Where: WQV = water quality volume (ft3)  
P = the 90th percentile precipitation depth  
I = percent of basin impervious area 
A = drainage area (ft2) 

(For P, use 1.5 inches for areas west of Carson Street and 0.5 inches for areas east of 
Carson Street unless otherwise directed by the City.) 

2.1.2 Rainfall 

Rainfall data tables and storm design information shall be derived from the NOAA Atlas, latest edition, or 
other City approval. 

2.1.3 Streets 

The use of streets to convey runoff, although naturally occurring, interferes with the primary function of the 
street for transportation purposes.  Streets are, however, an important component in the storm drainage 
system due to their large storm carrying capacity obtained for little or no drainage costs.  In order to balance 
these two (2) competing street uses, limits on the street carrying capacity are required based on the street 
classification related to emergency usage during storm and flood events.  All development shall provide 
clear emergency flow paths for the onsite/offsite 100-year peak storm. 

The allowable street capacity for different roadway functional classification shall be determined in 
accordance with Table 1 and Table 2.  To ensure cleaning velocities at low flows, gutters shall have a 
minimum slope of 0.40 percent. 

2.1.4 Culverts, Bridges, Valley Gutter, and Dip Sections 

Culverts and bridges shall be installed where natural or manmade drainage channels are crossed by 
streets.  Valley gutters, or “dip” sections, shall be permitted on local streets.  The amount of channel flow 
that crosses over the street shall be minimized (not more than 0.5 feet) to protect the street embankment 
and pavement from erosion damage as well as to protect vehicles and pedestrians from dangerous flow 
depths and velocities.  Bridges and culvert crossings under streets shall be sized for the required design 
storm capacity in accordance with Table 1. 



Carson City                     Drainage Manual 

Revised: 7/1/2021 8

Table 1 – Design Storm Events for Crossings 

Design Storm Criteria Design Storm Event (see Notes) 
1.  Local Streets 25-year return period, 24-hour duration 
2.  Arterial and Collector Streets 100-year return period, 24-hour duration 
3.  Developments (commercial, industrial, 
residential)

10-year return period, 24-hour duration 

Notes: 

1. All development shall provide emergency flow paths for a 100-year peak storm in 
accordance with Table 2. 

2. Refer to Section 8.1 for additional situations where the drainage system shall be 
designed for not less than a 100-year return period, 24-hour duration. 

3. Refer to Section 1.8 for additional requirements for projects located within a floodplain.

3. Submittal and Review Process 

The purpose of the submittal and review process is to determine whether or not the drainage plan and 
improvements for a given project meet Carson City drainage requirements.  These requirements include 
overall facility planning to assure an integrated and coordinated design as well as design standards to 
ensure consistent design and analysis.  Drainage study submittal requirements for all land development in 
Carson City are presented in the following section and summarized in Table 2.  The submittal requirements 
are intended to provide the necessary information for each development and minimize review time.  The 
submittal and review process does not relieve the design engineer of the responsibility to provide a correct 
and safe drainage design or the developer to construct the designed drainage facilities properly. 

By reviewing and approving drainage designs for given developments, Carson City shall not assume liability 
for improper drainage design, nor guarantee that the final drainage design review shall absolve the 
developer or designer of future liability for improper design or construction.   
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Table 2 – Drainage Study Submittal Requirements 

Land Development and/or Land Action Process Required Drainage Submittals (5)
Parcel Map: Conceptual Study

Improvement Plans Technical Study
Subdivision (including planned unit developments):

Conceptual Plan Conceptual Study
Tentative map  Conceptual Study
Improvements Plans Technical Study

Building Permit Technical Study
Clearing, Grading, Filling and/or Excavation Conceptual Study
Other: 

MPR/CLU Conceptual Study
Special Use Permit Conceptual Study
Development Master Drainage Plans Technical Study
Transportation Studies Technical Study

Floodplain Modification Study 
Conditional Letter of Map Revision, Letter of Map 
Amendment, Letter of Map Revision, etc.

Technical Study 

Notes: 
1. Development Engineering may require a Technical Drainage Study in lieu of or in addition to a 

Conceptual Drainage Study. 
2. If the City does not perceive a flooding hazard with the proposed development, the City may 

approve the development subject to review and approval of the Drainage Study and 
acceptance of conditions of approval by the owner. 

3. All Floodplain Modification Studies shall be prepared in accordance with FEMA requirements 
and the CCMC. 

4. Development Engineering may waive this requirement. 
5. Carson City reserves the right to request additional information of the developer/design 

engineer after a drainage study has been submitted.

Drainage studies shall be submitted for all development and redevelopment, except for the development of 
one (1) single-family residence that causes less than one-quarter (1/4) acre of land disturbance.  
Additionally, Development Engineering may require drainage studies where a proposal may endanger the 
life, safety, and welfare of the public.  Two (2) copies of the required drainage studies and attachments 
shall be submitted to Development Engineering for review with the required applications or improvement 
plans.  Additional copies, as necessary, shall be submitted as requested by Development Engineering.  All 
submitted reports shall be clearly and cleanly reproduced.  Copies of charts, tables, nomographs, 
calculations, or other referenced material shall be legible.  In addition, final approved reports and 
attachments shall be submitted in Adobe pdf format. 

4. Drainage Study Information Page 

A Drainage Study Information Form Page shall be included with all drainage study submittals.  The 
Drainage Study Information Page shall provide basic information regarding the proposed development. A 
form will be provided at the request of the Project Engineer. 

The Drainage Study shall contain the seal and signature of the professional engineer licensed in Nevada 
who is responsible for the drainage study.  

5. Conceptual Drainage Study 

A Conceptual Drainage Study is a descriptive report that addresses existing and proposed drainage 
conditions.  The Conceptual Drainage Study documents the existing drainage conditions of the project site 
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and presents the details of the proposed drainage system.  Additionally, it includes sufficient data to 
evaluate storm flows and proposed mitigation. 

The conceptual drainage study shall contain sufficient information in order for Development Engineering to 
make a recommendation to the appropriate Carson City hearing body. 

5.1 Conceptual Drainage Study Outline 

The Conceptual Drainage Study shall contain a brief narrative letter, a calculation appendix (if required), 
and a drainage plan in accordance with the following outline: 

I. Introduction 
A. Drainage Study, Information page 
B. Project Name, Type of Study, Study Date 
C. Preparer’s Name, Seal and Signature 
D. Description of Project, including land use, site development plan, lot coverage, and 

amount of new and replaced impervious surface 
E. Existing Site Conditions, including topography, existing ground cover, wetlands, sensitive 

areas, and stormwater and irrigation systems 
F. General Location May (8 ½ x 11 is suggested) 

II. Existing and Proposed Hydrology 
A. Discuss existing and proposed drainage basin boundaries 
B. Provide design storm and 100-year return period, 24-hour duration storm flow 

calculations for both on- and off-site flows 
C. Discuss existing drainage problems (if applicable) 
D. Discuss on-site and downstream drainage, identify downstream conveyance deficiencies, 

and identify areas with high potential for erosion and sediment deposition 
E. Discuss Floodplain (if applicable) 
F.  Existing Irrigation 
G. Discuss locations of sensitive and critical areas (e.g., vegetative buffers, wetlands, steep 

slopes, streams, etc.) 
H. Tributary Exhibit 

III. Erosion and Sediment Control Measures 

A. Discuss how the requirements of Section 13 will be met. 

B. Discuss erosion and sediment control measures implementation and maintenance.  

IV. Proposed Drainage Facilities (on-site and off-site) 
A. Discuss routing of flow in and/or around the site, downstream, and location of drainage 

facilities.  Downstream analysis should extend downstream for the entire flow path from 
the project site to the receiving water or up to one (1) mile or to a point where the impact 
to receiving waters is minimal or nonexistent as determined by the City Engineer.  The 
downstream analysis should assess the potential off-site water quality, erosion, slope 
stability, and drainage impacts associated with the project 

B. Discuss stormwater quantity and water quality mitigation measures, including operation 
and maintenance procedures and responsibility 

C. Discuss floodplain modifications (if applicable) 
D. Provide Exhibit. 

V. Conclusions 
A. Compliance with the CCMC and the Carson City Development Standards 
B. Compliance with FEMA (if applicable) 
C. Discuss the effect of development on off-site flow rates and properties 
D. Implementation measures necessary for project completion 
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VI. Exhibits 
A. Drainage Plan 
B. FEMA Floodplain Map (show on drainage plan also) 

VII. Calculation Appendix (if required) 
A. Runoff calculations including hydrology computations 
B. Street and drainage facility capacity calculations, including inlet capacities, culvert and pipe 

system capacities, and outlet velocities, ditch capacities and velocities (if applicable) 
C. Stormwater quantity and water quality control facility calculations (if applicable)   

5.2 Conceptual Drainage Plan 

An 8 ½ ” x 11” or larger legible drainage plan which covers the development area shall be submitted and 
bound with the Conceptual Drainage Study.  The plan shall contain as a minimum the following: 

1. Locate and label the development boundary 
2. Locate and label adjacent streets 
3. Locate and label known 100-year floodplains 
4. Locate and label existing and/or planned local flood control facilities 
5. Show flow paths 
6. Identify design inflow points and design outflow points and corresponding design storm and 100- 

year return period, 24-hour duration storm flow rates 
7. Show existing and proposed topography 
8. Show the time of concentration path for developed and existing conditions 

6. Technical Drainage Study 

The Technical Drainage Study shall discuss, at a detailed level, the existing site hydrologic conditions, 
erosion and sediment control during construction, and the proposed drainage plan to accommodate or 
modify site drainage conditions in the final development plan for the site.  The Technical Drainage Study 
shall address both on-site and off-site drainage analysis and improvements necessary to mitigate the 
impact of the proposed development on downstream properties.   

6.1 Technical Drainage Study Contents 

The Technical Drainage Study shall be in accordance with the following outline and contain as a minimum 
the information listed: 

I. Title Page 
A. Project Name, Type of Study, Date of Preparation, and Revisions 
B. Preparer’s Name, Seal and Signature 
C. Drainage Study Information Page 

II. General Location and Development Description 
A. Location of Property 

1. Street Location and Assessor’s Parcel Number(s) adjacent to the development 
2. Township, range, section, ¼ section 
3. Drainage basin(s) encompassing the development, watershed name 
4. Location of the development in relation to existing drainage facilities 
5. Names of surrounding developments 
6. General location map (8 ½ x 11 is suggested) 

B. Description of Property 
1. Area in acres 
2. Existing site conditions (land use, buildings, drainage structures, floodplains, and 

other site conditions that may impact the project) 
3. General site topography, ground cover, and soil maps 
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4. Existing irrigation facilities such as ditches and canals 
5. Adjacent and downstream developments, drainages and infrastructure 

C. Project Description 
1. Purpose and nature of land-disturbing activity; include the estimated amount of 

grading 
2. Type and size of proposed new or replaced impervious surfaces 
3. Critical areas on the site which have the potential for serious erosion and/or 

sedimentation, or other drainage problems 

III. Drainage Basin Description 
A. Off-Site drainage description 

1. Discuss historical drainage patterns (overland flow, channelized flow, points of 
discharge) for off-site flows that enter the project site. 

2. Discuss off-site flows that enter the project site. 
3. Provide a map of drainage basins. 
4. Discuss drainage basin characteristics (topography, area, land use, coverage, soil 

types, locations of critical areas, areas with high potential for erosion and sediment 
deposition, etc.). 

5. Identify the design storm and 100-year return period, 24-hour duration storm flows 
for each drainage basin and sub-basin impacting or impacted by the project site.  

6. Discuss downstream flow paths, rates, and conveyance capacity. Downstream 
analysis should extend downstream for the entire flow path from the project site to 
the receiving water or up to one (1) mile or to a point where the impacts to receiving 
waters are minimal or nonexistent as determined by the City Engineer.  The 
downstream analysis should assess the potential off-site water quality, erosion, 
slope stability, and drainage impacts associated with the project. 

B. On-site drainage description 
1. Discuss historical on-site drainage patterns and capacity of the property (flow 

directions through the site and at property lines). 
2. Discuss historical drainage patterns of upstream runoff through the property. 
3. Provide a map of drainage basins. 
4. Discuss historical drainage basin characteristics (topography, area, land use, 

coverage, soil types, locations of critical areas, areas with high potential for erosion 
and sedimentation, etc.). 

C. Floodplain Information 
1. Identify all FEMA regulated floodplains which impact the subject site.  Locate the 

same on the drainage plan. 
2. Note the lowest floor and other pertinent elevations(s). 
3. Floodplain/Floodway calculations where pertinent. 

D. Previous Drainage Studies 
1. Identify previous drainage studies for the site and provide a copy if required by 

Carson City. 
2. Identify previous drainage studies or previously approved projects which affect the 

site and provide copies of the studies if required by Carson City. 

IV. Proposed Drainage Facilities 
A. General Description 

1. Discuss criteria and methodology. 
2. Discuss the proposed construction erosion and sediment control and stormwater 

pollution prevention methodology.  A Stormwater Pollution Prevention Plan 
prepared per the requirements of Title 18 Appendix, Division 13, may be submitted 
in compliance with this requirement. 
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3. Discuss the proposed permanent on-site water quantity control, water quality 
control, and drainage system plan and layout. 

4. Discuss the proposed off-site drainage system plan and mitigation measures. 

B. Compliance with Regulations and Adopted Plans 
1. Discuss compliance with FEMA floodplain regulations and CCMC, and all 

proposed modifications to or verifications of the FEMA regulated floodplain through 
the subject site. 

2. Discuss compliance with previously approved drainage studies for the subject site. 
3. Identify all requests for variances from the requirements of the drainage criteria 

individually.  

C. Hydrologic Criteria 
1. Discuss design rainfall computations. 
2. Discuss design runoff computations, including peak flow rate for stormwater 

quantity control facilities and either peak flow rate or volume for water quality 
treatment facilities as appropriate. 

3. Discuss peak flow rates from off-site areas and facilities. 
4. Discuss off-site limiting conditions and constraints (see Section 14.1.3 Increase in 

Rate of Flow). 
5. Provide schematic of pre- and post-development time of concentration paths and 

calculations. 

D. Facility Design Calculations 
1. Discuss design calculations for the on-site drainage system (design storm and 

100-year storm flow). 
a. Street and ditch flow calculations 
b. Storm drains, inlets, and ditch flow calculations 
c. Channel and culvert flow calculations 
d. Other hydraulic structure flow calculations (trash rack, grates, etc.) 
e. Detention storage and outlet design calculations and flows 
f. Provide detail of control structure device 
g. Erosion and sediment deposition and mitigation measures during 

construction 
h. Permanent stabilization description of how the site shall be stabilized after 

construction is complete 
i.  Water quality design calculations 

2. Discuss design calculations for the off-site drainage system that is accepting post-
development runoff and impacts from the same. 
a. Street flow calculations 
b. Storm drain, inlets, and ditch flow calculations, including velocities 
c. Channel and culvert flow calculations 
d. Other hydraulic structure flow calculations 
e. Alluvial fan analysis and calculations (when required) 

3. Discuss Floodplain/Floodway calculations as related to FEMA requirements and 
compliance with CCMC. 

4. Discuss maintenance access, potential maintenance requirements, and 
maintenance responsibilities.

5. Discuss easement requirements for the proposed drainage facilities. 
6. Discuss phasing of all drainage facilities. 
7. Energy and hydraulic grade lines. 

V. Conclusions 
A. Compliance with Drainage Laws 
B. Compliance with the CCMC 
C. Compliance with FEMA requirements 
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D. Compliance with Development Standards 
E. Effectiveness of proposed drainage facilities to control storm runoff 
F. Impact of the proposed development on off-site property and facilities 
G. Mitigation of impacts and implementation schedule 

VI. Appendices as required by the report. 

6.2 Technical Drainage Study Plan 

A detailed drainage plan(s) for the subject site shall be submitted with the Technical Drainage Study.  The 
plan(s) shall be on a 24” x 36” drawing at an appropriate scale (a scale of 1” = 20’ to 1” = 200’ is 
recommended).  The following information shall be shown on this drawing, except that the off-site drainage 
basin boundaries may be shown at an appropriate legible scale on an exhibit: 

1. Property lines and streets (roads) including right-of-way widths within 100 feet of the development. 

2. Street names, grades, and widths. 

3. Existing contours and proposed elevations sufficient to analyze drainage patterns extending a minimum 
of 100 feet past property lines of the project limits.  If required by Development Engineering, more 
extensive off-site topography shall be required. 

4. Existing drainage facilities and structures, including ditches, storm drains, channels, street flow 
direction, and culverts.  All pertinent information such as material, size, shape, slope, and location shall 
also be included. 

5. Limits of existing floodplains based on flood insurance rate maps (FIRM) and best available information.  
Provide tie to FEMA datum if all or a portion of the site is within a FEMA regulated floodplain and base 
flood elevation information when available.  Establish base flood elevations if not determined on FIRMs.   

6. Proposed on-site drainage basin boundaries.  Include off-site drainage basins if the same runoff enters 
the project. 

7. Proposed future on-site and off-site flow directions and paths for design storm and 100-year storm flows 
at pertinent locations. 

8. Proposed street and ditch flow paths and slopes.  Trace peak flows leaving the project site to the 
nearest drainage facility; identify capacity and improvements, if needed. 

9. Proposed storm drain locations, type, size, capacities, depth of flow, and slope.  Include inlet types, 
sizes and locations, and manhole locations.  Correlate to drainage calculations. 

10. Proposed channel alignment with a typical cross-section.  Provide street cross-sections showing design 
storm and 100-year return period, 24-hour duration storm depth of flow. 

11. Proposed culvert locations, type, size, and slope. 

12. Proposed construction erosion and sediment control measures and BMPs. 

13. Proposed detention facilities, type, size, and outlet characteristics. 

14. Proposed water quality treatment facilities, type, and size. 

15. Miscellaneous proposed drainage facilities (i.e., hydraulic structures, etc.) 

16. Easements/right-of-way widths and boundaries (existing and proposed). 
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17. Ditch and channel sections with lining, if required. 

18. Construction details, including control structures and identify construction materials. 

19. Legend for all symbols used on drawing. 

20. Scale, Bar Scale, North Arrow, Date, Bench Mark based on Carson City’s Control Network, Title Block, 
Professional Engineers Signature, Seal. 

21. Energy grade lines (EGL’s) and hydraulic grade lines (HGL’s) for storm drain and channel storm runoff. 

22. Show clear emergency flow paths for 100-year peak storm.  

7. Improvement Plans 

Where drainage improvements are to be constructed, the improvement plans (on 24” x 36” sheets) and 
specifications shall be submitted to Development Engineering.  Approval of the final improvement plans by 
Development Engineering shall be obtained prior to issuing construction permits, building permits, or 
grading permits.  Plans for the drainage improvements shall include the following as a minimum: 

1. Storm drains, inlets, outlets, and manholes with stationing, elevations, dimensions, type, and horizontal 
control indicated. 

2. Culverts, end sections, and inlet/outlet protection with dimensions, type, elevations, and horizontal 
control indicated. 

3. Channels, ditches, and swales (including side/rear yard swales) with lengths, widths, cross-sections, 
grades, and erosion control (i.e., rip-rap, concrete, grout) indicated. 

4. Checks, channel drops, erosion, and sediment control facilities and measures. 

5. Detention facility size, type, grading, low flow channels, outlets, landscaping, fencing, and maintenance 
access. 

6. Water quality facility size, type, landscaping, and maintenance access. 

7. Other drainage related structures and facilities (including underdrains and sump pump lines). 

8. Maintenance access considerations. 

9. Drainage easements and right-of-way with horizontal distance to improvements. 

10. Plan and profile sheets showing all improvements. 

11. Details for drainage structures, facilities, and improvements, including detention basin outlet control 
structures. 

12. Erosion and sediment control plan.  See Division 13, Carson City Development Standards for erosion 
and sediment control plan requirements. 

The information required for the plans shall be in accordance with sound engineering principles, Division 
13 of the Title 18 Appendix, this Manual, the Standard Details, and the “Standards Specifications for Public 
Works Construction.”  Construction documents shall include geometric, dimensional, structural, foundation, 
bedding, hydraulic, landscaping, specifications, and other details as needed to construct the drainage 
improvements.  Improvement plans shall be signed and sealed by a professional engineer licensed in 
Nevada and be in accordance with the approved drainage report/drawings. 
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8. Storm Drain System 

8.1 Introduction 

The design storm peak flows generally govern the size of the storm drain system flows, as shown in Table 
2.  There are conditions, however, when the storm drain system design shall be governed by the 100-year 
return period, 24-hour duration storm flows.  Storm drain systems shall be designed for not less than a 100-
year peak storm for the following situations: 

Locations where the street flow is collected in a sump with no allowable overflow capacity. 

Locations where the desired 100-year return period, 24-hour duration storm flow direction is not 
reflected by the street flow direction during a 100-year return period, 24-hour duration storm (i.e., flow 
splits at intersections). 

If a storm drain is to be designed to convey 100-year return period, 24-hour duration storm flows, then the 
inlets to the storm drain shall be designed accordingly.  

Table 3 – Design Storm Street Capacity Limitations 

Roadway Functional 
Classification 

Maximum Limits of Street Inundation (See Notes) 

1) Arterial 

Q10 Storm: Flow contained in R/W.  No curb overtopping.  
A minimum 48-foot wide dry lane centered shall be 
maintained and in each direction 24 feet.  Runoff in excess 
of street capacity shall be piped. 
Q100 Storm:  Flow contained to not inundate structures.  
Maximum depth at gutter flow line shall be 1 foot.  A minimum 
12-foot wide dry lane shall be maintained in each direction 
or 24 feet centered.

2) Collector 

Q10 Storm:  Flow contained in R/W.  No curb overtopping.  
A minimum 18-foot wipe dry lane centered shall be 
maintained.  Runoff in excess of street capacity shall be 
piped. 
Q100 Storm:  Flow contained to not inundate structures.  
Maximum depth at gutter flow line shall be 1 foot.  A minimum 
12-foot wide dry lane shall be maintained centered. 

3) Local or Industrial Street 

Q10 Storm:  Flow contained in R/W.  No curb overtopping.  
A minimum 12-foot wide dry lane centered shall be 
maintained.  Runoff in excess of street capacity shall be 
piped. 
Q100 Storm:  Flow contained to not inundate structures.  
Maximum depth at gutter flow line shall be 1 foot.  Street 
flooded.

Notes: 
1. Where no curb exists, encroachment onto adjacent property shall be allowed but must be 

contained to not inundate structures. 
2. Other criteria, such as the Federal Housing Administration regulations, may impose 

standards more restrictive than cited.
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8.2 Design Criteria 

8.2.1 Allowable Storm Drain Capacity 

The storm drain capacity calculations shall begin at the storm drain outlet and proceed upstream, 
accounting for all energy losses.  The Energy Grade Line (EGL) and Hydraulic Grade Line (HGL) shall be 
calculated to include all hydraulic losses, including friction, expansion, constriction, bend, and junction 
losses.  The available energy at all junctions and transitions shall be checked to determine whether or not 
the flow in the storm drain shall be pressurized due to backwater effects even if the design flow is less than 
the full flow capacity of the storm drain. 

If any section of the storm drain is pressurized due to backwater effects, then the storm drain system shall 
be designed to convey the design storm under surcharged or pressure flow conditions.  The storm drain 
shall be considered surcharged when the depth of flow (HGL) in the storm drain is greater than 80 percent 
of full flow depth.  The maximum level of surcharging for the capacity analysis shall be limited to maintaining 
the HGL to one foot (1’) below the final grade above the storm drain at all locations.  Special site conditions 
that warrant additional surcharging shall require locking type manhole covers or grated covers and shall be 
reviewed on a case-by-case basis by the City. 

8.2.2 Allowable Storm Drain Velocity 

The maximum allowable storm drain velocity is dependent on many factors, including the type of pipe, the 
acceptable wear level during the pipe design life, proposed flow conditions (open channel versus pressure 
flows), and the type and quality of construction of joints, manholes, and junctions.  In consideration of the 
above factors, the maximum velocity in all storm drains and culverts shall not exceed the erosion resisting 
capabilities of the conduit and storm drain system. However, in no case shall the maximum velocity exceed 
15 feet per second (fps). 

All storm drains, culverts, and low flow outlets shall be designed to maintain a minimum velocity of three 
(3) fps at half or full conduit conditions, but in no case shall the storm drain slope be less than 0.25 percent. 

8.2.3 Manning’s Roughness Coefficient 

All storm drain system hydraulic calculations shall be performed using Manning’s Formula.  A Manning’s 
roughness factor, or “n,” shall be as defined by the specific pipe manufacturer provided that the coefficient 
is within the range of accepted engineering standards.  

8.2.4 Pipe Size 

The minimum pipe size of storm inlet laterals and storm drain mains shall be 15 inches in diameter for round 
pipe or an equivalent flow area for other pipe shapes.  Systems in all parking lots shall conform to the 
minimum standards. 

8.2.5 Minimum and Maximum Cover 

The required cover over a storm drainpipe is dependent on many factors, including the design pipe strength, 
pipe size, and cover material.  For practical purposes, the storm drain shall be protected from potential 
surface disturbances and displacements.  The minimum and maximum cover are dependent upon the 
design pipe strength. 

8.2.6 Manhole and Junction Spacing 

A manhole, catch basin, or junction box shall be located at all changes in pipe size, direction, elevation, 
and grade for all pipes with a diameter (or rise dimension) of less than 36 inches, and at the end of all public 
storm drain lines (unless the storm drain daylights at the end of the line).  Maximum spacing between 
manholes or junction boxes shall be 350 feet.  For pipes with a diameter (or rise dimension) of 36 inches  
and greater, the designer shall consult with Development Engineering for the location of manholes and 
junctions based on hydraulic and maintenance considerations. 
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8.2.7 Horizontal Alignment 

The horizontal alignment of storm drains shall generally be straight between manholes and/or junctions.  
All storm drains shall be placed within the right-of-way dedicated for public streets unless Development 
Engineering approves the use of easements. 

When storm drains are to be installed in existing streets, factors such as curbs, gutters, drainage ditches, 
sidewalks, traffic conditions, pavement conditions, future street improvement plans, and existing utilities 
shall be considered by the design engineer when selecting the storm drain location and alignment. 

8.2.8 Utility Clearances 

Storm drains and culverts shall be located to minimize potential contamination and disturbance of water 
supply and sanitary sewer mains.  The local utility companies, or the Nevada Division of Health, may impose 
additional requirements.  Where requirements differ, the more stringent shall apply. 

8.2.9 Storm Inlet and Catch Basin Types, Locations, and Capacity Factors 

Standard storm inlet and catch basin details are included in the Standard Details.  The allowable use of 
these storm inlet and catch basin types is presented in Table 4.  Allowable inlet capacity factors for each of 
the standard inlets and catch basins are also presented in Table 4.  These capacity factors shall be applied 
to the theoretical capacity of the inlets and catch basins to account for conditions that decrease the capacity 
of the standard inlets.  These conditions include plugging from debris and sediment, pavement overlaying, 
variations in design assumptions, and the general deterioration of the inlet and catch basin conditions over 
time.  All catch basins may have sumps (12 inches minimum, 24 inches maximum) as determined by 
Development Engineering. 

Catch basins or inlets shall be installed at low points of vertical curves, at all street intersections, and at 
sufficient intervals to intake the design storm peak flow such that flows shall not interfere with traffic or flood 
adjoining property in accordance with the requirements of Table 3.  Catch basins and inlets at street 
intersections shall be located on the upstream side of the intersection and upstream of crosswalk locations. 

When storm drainpipes are connected to a catch basin, inlet, or manhole with concrete/grout, both the 
inside and outside of the catch basin, manhole, or inlet shall be grouted at the pipe connection.   

8.3 Materials 

8.3.1 Pipe Material and Shape 

The material and shape of the storm drain shall be in accordance with the “Standard Specifications for 
Public Works Construction”.  Round, square, or rectangular reinforced concrete pipe (RCP) in accordance 
with ASTM C-789 or C-850 is preferred for use under roadways, driveways, and other traffic areas.  
Reinforced concrete pipe shall be at a minimum Class III, or the appropriate class when the design requires 
a greater pipe support strength.  Other pipe materials, as approved by the City for storm drain use, except 
for corrugated metal (permitted for residential driveway culverts), are permitted. 

8.3.2 Manholes 

Precast manhole tees are not allowed where there is a change in storm drain slope or alignment or where 
there are intersecting storm drain mains or laterals.  Pipes may be directly cast into the manhole base.  
Gasketed joints, locking type manhole covers, and/or grated manhole covers for pressure flow conditions 
may be required. 

8.3.3 Storm Drain Outlet Protection 

Storm drain outlets shall be designed to prevent the receiving channel from scour erosion or sediment 
deposition and shall be constructed with outlet protection for discharges to channels with unlined bottoms 
in accordance with the following: 
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Outlet Velocity (fps) Minimum Outlet Protection 
Less than 5 Rip-rap Protection
Between 5 and 15 Rip-rap Protection or Energy Dissipater 
Greater than 15 Energy Dissipater

For channels with unlined bottoms, the outlet discharge velocity shall not exceed the maximum allowable 
channel velocity without an energy dissipation structure.  Specifications for the outlet protection shall be 
submitted with the improvement plans.   

8.4 Storm Drain Hydraulic Analysis 

A hydraulic analysis of all storm drains shall be performed and submitted to Development Engineering as 
part of the Technical Drainage Report.  Storm drain hydraulic and capacity analysis shall account for 
changes in flow conditions (open channel versus pressure flow) in the HGL and EGL calculations.  Both 
the HGL and EGL for the design flow shall be included on storm drain improvement plans as part of the 
drainage report. 

Table 4 – Allowable Storm Inlet Types and Capacity Factors 

Inlet or Catch  
Basin Type 

Permitted Use 
Permitted 
Location 
Condition

Capacity Factor 

Catch Basin Type - 1 Private Use Only Sump 0.65 

Catch Basin Type 1A 
Street with Curb and 
Gutter

Continuous Grade 
or Sump

0.70 (Grate), 0.80 (Curb 
Opening) 0.65 

Catch Basin Type 3 
Landscaped or 
Unimproved Areas

Sump 0.50 

Catch Basin Type 4 
Street with Curb and 
Gutter

Continuous Grade 
or Sump

0.70 (Grate), 0.80 (Curb 
Opening) 0.65 

Notes: 
1.  Capacity factor is applied to the theoretical inlet capacity to obtain the allowable inlet 

capacity to account for factors that reduce actual inlet capacity.

8.5 Design Standards for Culverts 

Culverts shall be designed and constructed using the following standards.  The analysis and design shall 
consider design flow, culvert size and material, entrance structure layout, outlet structure layout, and 
erosion protection. 

8.5.1 Culvert Sizing Criteria 

8.5.1.1 Design Frequency 

As indicated in Section 2.1.4 (Culverts), all culverts shall be designed to pass the flow from the design 
storm, including an overflow section where permitted.   

8.5.1.2 Minimum Size 

The minimum culvert size shall be 18 inches diameter for round pipe or an equivalent flow area for other 
pipe shapes. 
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8.5.2 Culvert Materials 

Culverts shall be RCP in accordance with the Standard Details under roadways and other traffic areas.  For 
rural residential driveways, CMP is allowed.  The use of dip sections rather than culverts is encouraged for 
rural residential driveway crossings. 

8.5.3 Outlet Protection 

Outlet Velocity (fps) Minimum Outlet Protection 
Less than 5 Rip-rap Protection
Between 5 and 15 Rip-rap Protection or Energy Dissipater 
Greater than 15 Energy Dissipater

Specifications for the outlet protection shall be submitted with the improvement plans. 

8.5.4 Headwater Criteria 

The maximum headwater for the design storm for culverts greater than 36 inches diameter or a culvert rise 
of 36 inches shall be 1.5 times the culvert height.  The maximum headwater for culverts with a height of 36 
inches or less shall be five feet (5’) if adjacent properties are not adversely affected. 

8.5.5 Alignment 

Whenever possible, culverts shall be aligned with the natural channel to reduce inlet and outlet transition 
problems.  

8.5.6 Temporary Crossing 

Temporary crossings are defined as dip road sections with a culvert sized to pass nuisance flows or a 
culvert system that does not meet the criteria presented in this manual.  Temporary crossings shall be 
reviewed on a case-by-case basis.  Consideration shall be given to the following items: 

1. Drainage area contributing to the crossing. 
2. Level of roadway traffic. 
3. Vertical and horizontal roadway alignment (sight distance). 
4. Alternate access routes. 
5. Time frame for temporary crossing (time to construction of permanent crossing). 
6. Current and projected development density. 
7. 25-year and 100-year storm flows. 

8.5.7 Multiple Barrel Culverts 

Multiple culverts may be used if available fill height limits the size of the culvert needed to convey the flood 
flow and the amount of debris is limited.   

8.5.8 Inlet and Outlet Configurations 

Culverts shall be designed with protection at the inlet and outlet areas.  The culvert inlet shall include a 
headwall with wingwalls or a flared end-section. 

The outlet area shall also include a headwall with wingwalls or a flared end-section.  Where outlet velocities 
exceed the limitation set forth in Section 3.5.3 (Outlet Protection), an energy dissipater shall be required. 
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8.5.9 Structural Design 

All culverts shall be designed to withstand, as a minimum, an H-20 loading in accordance with the design 
procedures of AASHTO “Standard Specifications for Highway Bridges” and with the pipe manufacturer’s 
recommendations.   

8.6 Drainage Channels 
 

When open drainage channels are permitted, the potential for erosion and scour shall be determined and 
submitted as part of the drainage report.  Recommended mitigation measures to prevent erosion and 
sediment deposition shall be identified and incorporated into the design of the drainage channels.  Flow 
velocities in drainage shall not exceed the maximum permissible flow velocities for the design storm as 
recommended in the American Society of Civil Engineers (ASCE) Manuals and Reports of Engineering 
Practice No. 77, “Design and Construction of Urban Stormwater Management Systems.” 

Side slopes of unlined channels shall be 3:1 (horizontal to vertical) or flatter.  Side slopes for lined channels 
shall be 2:1 (horizontal to vertical) or flatter.  The use of rip rap as a channel lining is discouraged due to 
maintenance requirements. 

All drainage channels that are not located within public rights-of-way shall be located in easements or lands 
dedicated to the City or the appropriate entity, and shall be provided with a permanent maintenance access 
road in accordance with Development Standard Division 12.11.14 (Improved Maintenance Access) to 
provide access for maintenance. 

9. Stormwater Runoff Reduction BMPs 

9.1 Introduction 

The principal of runoff reduction starts by recognizing that developing or redeveloping land within a 
watershed inherently increases the imperviousness of the areas and, therefore, the volume and rate of 
runoff and the associated pollutant load. 

Best management practices (BMPs) for reducing runoff include passive systems such as minimization of 
directly connected impervious areas and low impact development techniques and structural controls such 
as detention or infiltration facilities. 

The main purpose of detention BMPs is to temporarily store runoff and reduce peak discharge by allowing 
flow to be discharged at a controlled rate.  This controlled discharge rate shall be determined so that post-
development runoff shall not exceed pre-development runoff leaving the site and that the appropriate LID 
feature is being used.  The controlled release of storm drainage minimizes impact on downstream 
properties and also minimizes the potential for downstream erosion that may occur as a result of increased 
flow velocity.  There are three (3) primary types of detention facilities: detention ponds, tanks, and vaults. 

9.2 Minimize Directly Connected Impervious Areas (DCIA) 

Impervious areas directly connected to the storm drain system are the greatest contributor to non-point 
source pollution.  The first effort in site planning and design for stormwater quality protection is to minimize 
the directly connected impervious area (DCIA) as shown in Table 5. 

Any impervious surface that drains into a catch basin, area drain, or other conveyance structure is a DCIA.  
As stormwater runoff flows across parking lots, roadways, and paved areas, the oils, sediments, metals, 
and other pollutants are collected and concentrated.  If this runoff is collected by a drainage system and 
carried directly along impervious gutters or in closed underground pipes, it has no opportunity for filtering 
by plant material or infiltration into the soil.  It also increases in speed and volume, which may cause higher 
peak flows downstream and may require a larger capacity storm drain system, increasing flood and erosion 
potential. 
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Minimizing directly connected impervious areas can be achieved in two (2) ways: 

1. Limiting overall impervious land coverage. 
2. Directing runoff from impervious areas to pervious areas for infiltration, retention/detention, or 

filtration.

9.3 Low-Impact Development Techniques 

The low-impact development (LID) approach combines a hydrologically functional site design with pollution 
prevention measures to compensate for land development impacts on hydrology and water quality.  The 
primary goal of LID methods is to mimic the predevelopment site hydrology by using site design techniques 
that store, infiltrate, evaporate, and detain runoff.  The use of these techniques helps to reduce off-site 
runoff and ensure adequate groundwater recharge.  Since every aspect of site development affects the 
hydrologic response of the site, LID control techniques focus mainly on-site hydrology.  Specific LID controls 
can reduce runoff by integrating stormwater control throughout the site in many small, discrete units.  LID 
controls are distributed in a small portion of each lot, near the source of impact, and may eliminate the need 
for a centralized BMP facility such as a stormwater management pond.   

The Regional Water Planning Commission for the Truckee Meadows has developed the Truckee Meadows 
Structural Controls Design and Low Impact Development Manual, which may be used as a reference. 
Information on LID control techniques can also be found in the publication “Low-Impact Development 
Design Strategies, An Integrated Design Approach, 2,000”, Prince George’s County, Maryland, Department 
of Environmental Resources, Programs and Planning Division and at the Low Impact Development Center 
website http://www.lowimpactdevelopment.org. 

LID control techniques include the following broad categories of stormwater control:  
1. Zero Discharge Areas 
2. Self-Treatment Areas 
3. Runoff Reduction Areas 

Site planning strategies and techniques provide the means to achieve stormwater management goals and 
objectives; facilitate the development of site plans that are adapted to natural topographic constraints; 
maintain lot yield; maintain site hydrologic functions; and provide for aesthetically pleasing, and perhaps, 
less expensive stormwater management controls.   

Table 5 presents a list of site design and landscaping techniques and indicates whether they are applicable 
for use in Zero Discharge Areas, Self-Treating Areas, and Runoff Reduction Areas.  Several techniques 
may be implemented within the same design philosophy.  Some techniques may be used to implement 
more than one design philosophy.  Where feasible, combinations of multiple techniques may be 
incorporated into new development and redevelopment projects to minimize the amount of treatment 
required. 
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December 7, 2021 
Project No. 3621001 
 
Ms. Bobbie Merrigan 
RYDER HOMES 
985 Damonte Ranch Parkway, #140 
Reno, NV 89521 
 
RE:  Geotechnical Update #1 

Lompa Ranch  Phases B1 & B2 
Carson City, Nevada 

 
REF: Geotechnical Investigation    
 Lompa Ranch       
 Wood 3621001    

April 11, 2018  
 
 ASCE Design Loads Manual 7-16 

2018 International Residential Code (IRC)     
2018 Northern Nevada International Code Council Amendments 

 
Dear Ms. Merrigan: 
 
Wood Rodgers is pleased to present this geotechnical update for the Lompa Ranch project. Our 
assessments and recommendations are based on our 2021 field exploration, the findings presented in 
the 2018 report prepared by Wood Rodgers, and the referenced codes and standards as they relate to 
geotechnical design considerations. This update has been developed to incorporate Phases B1 & B2 into 

 
 
Except where specifically modified herein, the recommendations presented in the referenced 2018 

report should be considered valid as written and is presented in Appendix C for ease of 
reference. 
 
PROJECT DESCRIPTION 
Lompa Ranch Phases B1 & B2 consists of developing a single-family residential subdivision with 
associated streets. Structures will be one to two stories,  

-
anticipated to be light. 
 
Grading plans were not available at the time this letter was prepared; however, cuts and fills are 
anticipated to be negligible and on the order of five feet, or less, respectively. Once grading plans are 
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available, Wood Rodgers should be afforded the opportunity to review the plans to evaluate and revise 
recommendations, if necessary. 
 
Street improvements are intended to be dedicated to Carson City. Underground utilities will be provided 
by a variety of public and private companies.  
 
SITE CONDITIONS 
The project area for Lompa Ranch Phases B1 & B2, located in Carson City, Nevada, encompasses an area 
of approximately 59 acres, and based on representative latitude and longitude, is located at 39.1645°N 
and -119.7425°E, respectively. The site is bordered by the initial phase(s) of Lompa Ranch to the west, 
undeveloped land to the north, Interstate 580 to the east, and East 5th Street to the south. 
 
The site slopes downward to the southeast at less than one percent. Vegetation is light to moderate and 
typically consists of grasses and brush. Several dirt roads cross the property. Naturally eroded and man-
made drainages are prevalent across the project area. 
 
EXPLORATION 
Phases B1 and B2 of the project were explored in November 2021, by excavating a series of 10 test pits 
using a Volvo ECR235 track mounted excavator and conducting a geophysical field study of shear wave 
velocity utilizing the Refraction Micro-tremor (ReMi) method. The approximate locations of the test pits 
and ReMi geophysical lines are shown on Plate A-1b  Site Map. Maximum depth of test pit advance 
extended to 10 feet below the existing ground surface. Bulk samples for index testing were collected 
from representative depths within the soil horizon. Plate A-1c presents an Improvement Map showing 
current project layout in relation to the site and exploration locations.  
 

he field in general accordance with ASTM 
D2488 (Description and Identification of Soils). During exploration, representative bulk samples were 
placed in sealed plastic bags and subsequently returned to our Reno, Nevada laboratory for testing. 
Additional soil classifications, as well as verification of the field classifications, were performed in 
accordance with ASTM D2487 (Unified Soil Classification System [USCS]) upon completion of laboratory 
testing as described below in the Laboratory Testing section. Logs of the test xxx are presented as Plate 
A-2. A USCS explanatory chart of soil unit symbols and related descriptions has been included as Plate A-
3 - Unified Soil Classification and Key to Soil Descriptions.
 
Shear wave velocity measurements have been relied upon for the development of geotechnical design 
characterization of soil stiffness. This information also aids in the determination of an appropriate Site 
Class (IBC, ASCE 7) and provides a screening tool for liquefaction potential. Plate A-5 presents the 
geophysical profile. 
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LABORATORY TESTING 

standards and methods described in Volume 4.08 (Soil and Rock; Dimension Stone; Geosynthetics) of the ASTM 
Standards. Samples of significant soil types were analyzed to determine in-situ moisture contents (ASTM 
D2216), grain size distributions (ASTM D6913), plasticity indices (ASTM D4318), and R-Value (ASTM D2844). 
Results of the testing is presented in Appendix A on Plates A-4a through A-4c. Table 1 also presents a summary 
of the test data. The test results were used to classify the soils according the USCS (ASTM D2487) and to verify 
the field logs which were then updated.   
 
Chemical testing was performed to indicate the potential for corrosion to concrete and steel elements 
which is presented on Plate A-4d.  
 

Table 1 - Summary of Test Data 

Test 
Hole 

Depth 
(Ft.) 

Moisture 
(%) 

%Gravel                
(+ #4)* 

% Sand                 
(#4-

#200)

%Fines                 
(-#200) 

Liquid              
Limit 

Plastic                
Index R-Value USCS 

ASTM Standard D2216 D6913 D4318 D2844 D2487 

TP-1 0-1.5 16.2 0 58.6 41.3 27 13 --- SC 

TP-2,5,8 0-4.5 13.3 0.1 54.5 45.4 32 15 46 SC 

TP-6 0-1 23.9 0 62.5 37.5 44 16 --- SM 

TP-9 1.5-2.5 15.6 0 46.7 53.3 32 12 --- CL 

* Since ASTM D2487 is limited by a maximum particle size of 3", the gradation test data presented is based on a maximum particle size of 3".  

SEISMIC HAZARDS 
Surface Rupture 
In 1998, the Nevada Earthquake Safety Council formulated guidelines for evaluating potential surface 
rupture due to faulting. The intent of the guidelines is to provide a standardized minimum level of 
investigation for fault rupture in Nevada; these guidelines have been adopted with the 2018 Northern 
Nevada Amendments of the IBC. Specifically, the guidelines state that investigation of sites for potential 
surface rupture or hazards shall be included in all geotechnical investigations. Further, if any Quaternary 
age surface rupture is mapped or otherwise interpreted to be present on the site, the feature is to be 
investigated further.  
 
In addition to establishing the minimum level of investigation for fault rupture, the guidelines also offer 
recommendations for dealing with or mitigating identified hazards: 
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 Holocene active faults (evidence of movement within the past 10,000 years) shall be set-back a 
minimum distance of 50-feet for occupied structures.  

 Late Quaternary (evidence of movement within the past 130,000 years) faults shall not be 
spanned by any critical facilities (hospitals, schools, fire stations, etc.). The facility under 
investigation does not meet the requisite requirements to be considered critical.  
 

These guidelines allow for set-back distances to be adjusted by the competent professional. No 
additional constraints with regard to fault-structure location are presented in the guidelines.  
 

ine the 
presence of any mapped features transecting the property. No faults have been mapped crossing, 
intersecting, or trending toward the property.  
 
Liquefaction 
Liquefaction is a loss of soil shear strength that can occur during a seismic event as excessive pore water 
pressure between the soil grains is induced by cyclic shear stresses. This phenomenon is limited to 
poorly consolidated (Standard Penetration Test less than 30, overburden stress corrected shear wave 
velocity less than 700 fps) clean to silty sand/sandy silt lying below the ground water table (typically less 
than 50 feet deep). 
 
Based on our liquefaction screening involving a shear wave velocity survey, liquefaction potential on the 
site is considered low. A liquefaction study incorporating 50-foot boring(s) should be performed if a 
critical facility such as a hospital, school, or fire house become part of the overall project development.  
 
Slope Instability 
The site and surrounding low-lying topography are such that the potential for slope instability at the site 
due to gravitational or seismic activity is considered negligible. 
 
DISCUSSION AND RECOMMENDATIONS 
Soil Profile Type Amplification Factors 
In accordance with ASCE 7-16 and the Northern Nevada Amendments of the 2018 IBC, Site Class D has 
been assigned to the project. Seismic design values were determined based on a representative latitude 
and longitude of 39.1645°N and -119.7425°E, respectively. Per ASCE 7-
Ground Acceleration to be used for engineering analyses is equal to 0.78g. The ASCE 7 Hazards Report is 
attached to this letter in Appendix B. 
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Trenching and Excavations 
Groundwater was encountered as shallow as 9-feet below the existing ground surface in the eastern 
area of the site in test pits TP-6 and TP-9. Excavations for the underground storage tanks or utility 
trenches that approach groundwater or that extend to within the zone of influence of groundwater will 
have a greater tendency to slough or cave and must be adequately considered and planned for by the 
contractor. Provisions for wet trench conditions should be included in construction planning and cost 
estimates. 
  
Concrete 
Sulfate testing on the native soils in the immediate area yielded results in the negligible range. No 
special concrete provisions are required to address sulfate resistance based on the materials tested. 
Type 1 or Type 2 cement is recommended for use on the site. 
 
Pavement Sections 
Table 2 presents the recommended minimum structural pavement sections for the development 
based on planned use. These sections have been developed with the expectation that the separation 
requirements presented in Table 3 from the referenced geotechnical report have been satisfied. 
 

Table 2 - Structural Pavement Sections 

Condition Pavement 
Thickness (In.) Pavement Type1 

Type II Class B Base 
Course Thickness 

(In.)2 

Local Street 4 2 Type 3 + Lime / 
2  Type 2 6 

Collector Street 4 2 Type 3 + Lime / 
2  Type 2  8 

1 Per the Standard Specifications for Public Works Construction                                                          
2 Base Course thickness is in addition to structural fill separation requirements                                                                                                      

 
Asphalt Concrete Design Life 
Maintenance is mandatory to ensure long-term pavement performance and to meet or exceed the 
assumed 20-year design life. Maintenance refers to any activity performed on the pavement that is 
intended to preserve its original service life or load-carrying capacity. Examples of maintenance activities 
include patching, crack or joint sealing, and seal coats. If these maintenance activities are ignored or 
deferred, premature failure of the pavement will occur.
 
Premature failure of asphaltic concrete frequently occurs adjacent to poorly graded ponding areas 
and/or landscape areas. Failures may occur due to excessive precipitation, irrigation and landscaping 
water infiltrating into the subgrade soils causing subgrade failure. As such, in areas where saturation of 
the subgrade soils beneath asphaltic pavement may occur, we strongly recommend the owner/project 
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manager include provisions by design for a subdrain system to eliminate the potential for saturation of 
subgrade soils. The subdrain system should discharge into a permanent drainage area that will not 
impede drainage flow to cause the system to back-up and/or clog. Appropriate maintenance procedures 
should be implemented to ensure the subdrain system does not plug and allow for proper drainage of 
surface and subsurface water beneath paved areas. Subdrain location and configuration should be 
evaluated once final grading and landscaping plans have been prepared. If the ultimate traffic exceeds the 
anticipated levels, it may be necessary to reevaluate and overlay the pavement at some time in the future.  
 
LIMITATIONS  
This report has been prepared in accordance with generally accepted local geotechnical practices. The 
analyses and recommendations submitted are based upon field exploration performed at the specific 
locations identified and the conditions encountered, as discussed in our report. No guarantee or 
warranty as to the continuity of soil conditions between exploration points is implied or intended. 
Therefore, this report does not reflect soil variations that may become evident during the construction 
period, at which time re-evaluation of the recommendations may be necessary. Final plans and 
specifications should be reviewed by the design engineer responsible for this geotechnical report to 
determine if they have been prepared in accordance with the recommendations contained in this report 
prior to submitting to the building department for review. It is the owner's/project manager 
responsibility to provide the plans and specifications to the engineer. We recommend our firm be 
retained to perform construction observation in all phases of the project related to geotechnical factors 
to document compliance with our recommendations. The owner/project manager is responsible for 
distribution of this geotechnical report to all designers and contractors whose work is related to 
geotechnical factors. 
 

signed improvements. This 
responsibility includes the means, methods, techniques, sequence, and procedures of construction and 
safety of construction at the site. All construction shall conform to the requirements of the most 
recently adopted version of the Standard Specifications for Public Works Construction and the 
requirements of Carson City. Failure to inspect the work shall not relieve the contractor from his 
obligation to perform sound and reliable work as described herein and as described in the Standard 
Specifications for Public Works Construction. 
 
This report is issued with the understanding that it is the responsibility of the owner or their 
representative to ensure that the information and recommendations contained herein are brought to 
the attention of the design team for the project and incorporated into the plans and specifications, and 
that the necessary steps are taken to see that the contractor and subcontractors carry out such 
recommendations in the field. 


