STAFF REPORT FOR THE PLANNING COMMISSION MEETING OF JANUARY 31, 2024
AGENDA ITEM: 6.C

FILE NO: LU-2023-0452

STAFF AUTHOR: Heather Manzo, Associate Planner
For Possible Action: Discussion and possible action regarding a request for

AGENDA TITLE:

a special use permit (“SUP”) to allow for the construction of an office and warehouse building and
temporary placement of an office trailer on a site zoned Public Regional (“PR”), located at 3320
East 5" Street, Assessor's Parcel Numbers (“APNs”) 010-031-06 and 010-031-07. (Heather

Manzo, hmanzo@carson.org)

Staff Summary: The Carson City Public Works Department (“Applicant”), is requesting an SUP
for an 8,025 square foot building to house offices and equipment to support Public Works
operations. The proposed building will be located on the south side of the site. The Applicant is
also requesting placement of a temporary office trailer which will be removed upon completion of

the requested building. The Planning Commission is authorized to approve the SUP.

RECOMMENDED MOTION: “I move to approve LU-2023-0452 based on the ability to make the
required findings and subject to the conditions of approval included in the staff report.”
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RECOMMENDED CONDITIONS OF APPROVAL.:

1.

All development must be substantially in accordance with the approved plans, except as
otherwise modified by the conditions of approval.

All on and off-site improvements must conform to City standards and requirements.

The use for which this permit is approved shall commence within twelve (12) months of
the date of final approval. A single, one (1) year extension of time must be requested in
writing to the Planning Division of the Community Development Department thirty (30)
days prior to the one (1) year expiration date. If this permit is not initiated within one (1)
year and no extension is granted, the permit becomes null and void.

The Applicant must sign and return the Notice of Decision for conditions of approval within
ten (10) days of receipt of notification. 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.

Prior to the issuance of any site improvement or building permit, the Applicant shall
demonstrate that a reversion to acreage, or other acceptable mapping, has been recorded
to ensure construction of the project is contained on one parcel.

Building materials must be consistent with the approved plans. All exposed metal surfaces
must be painted in flat, non-glossy paint or an earth tone or muted color to match the
existing building.

Prior to the issuance of a building permit, the applicant shall have plans approve that
include exterior lighting details, including manufacturer cut sheets which demonstrate
compliance with the non-residential lighting standards contained in Division 1.3 of the
Carson City Development Standards (CCDS).

LEGAL REQUIREMENTS: Carson City Municipal Code (‘CCMC”) 18.02.050 (Review);
18.02.080 (Special Use Permit); 18.04.185 (Public Regional)

MASTER PLAN DESIGNATION: Public / Quasi-Public

ZONING DISTRICT: Public Regional (PR)

KEY ISSUES: Will the use be compatible with the surrounding neighborhood and be in keeping
with the standards of the CCMC?

SURROUNDING ZONING AND LAND USE INFORMATION:
NORTH: Public Works Corporate Yard

EAST: Public / vacant

WEST: Public / vacant

SOUTH: Public / State of Nevada

ENVIRONMENTAL INFORMATION:

FLOOD ZONE: Zone X (minimal flood hazard)
EARTHQUAKE FAULT: Zone | and Il (Beyond 500 feet)
SLOPE/DRAINAGE: Site is generally flat
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SITE DEVELOPMENT INFORMATION:

LOT SIZE: £52.79 acres

STRUCTURE SIZE: 8,025 square foot permanent structure and a 720 square foot temporary
office trailer.

VARIANCES REQUESTED: None

DISCUSSION:

Based on available records, the subject site has been the location of the Carson City Public Works
Wastewater Resource Recovery Facility since before 1989. Over time, the City has added
buildings and infrastructure as necessary to provide services to the community. This request is
for a new office and equipment storage building that would be located along the East 5" Street
frontage with a £71 foot setback. The design includes a metal building with offices and a large
shop to house Public Works vehicles and equipment. Architectural elements have been added
to the building to comply with the Carson City Development Standards. In addition to the
requested permanent building, a temporary office building is proposed to temporarily house Public
Works employees until the new building is completed. CCMC 18.05.030 (3) allows for placement
of temporary office trailers when accessory to an established business and which complies with
the use limitations outlined in this section of code, which includes a time limit of one year for a
temporary office. Per CCMC 18.04.185, development activity and the establishment of a use may
only occur within the PR zone with the approval of an SUP. The Planning Commission is
authorized to approve the SUP.

PUBLIC COMMENTS:

Public notices were mailed to 37 property owners within 1,000 feet of the subject site on January
19, 2024. As of the writing of this report, staff has not received any written comments. Any
comments that are received after this report is completed will be submitted to the Planning
Commission prior to or at the meeting on January 31, 2024, depending on the date of submission
of the comments to the Planning Division.

OTHER CITY DEPARTMENTS OR OUTSIDE AGENCY COMMENTS:
Plans were routed to commenting agencies, and the following comments were received.
Comments have been incorporated into the conditions of approval, as appropriate.

Development Engineering

The Carson City Public Works Department, Development Engineering Division (“Development
Engineering”) has no preference or objection to the special use request and offers no conditions
of approval.

Development Engineering has reviewed the application within the areas of purview relative to
adopted standards and practices and the provisions of CCMC 18.02.080, Conditional Uses.
Development Engineering offers the following discussion:

CCMC 18.02.080(5)(a) - Master Plan
The request is not in conflict with any Engineering Master Plans.

CCMC 18.02.080(5)(b) — Use, Peaceful Enjoyment, Economic Value, Compatibility
Development Engineering has no comment on this finding.

CCMC 18.02.080(5)(c) - Traffic/Pedestrians
The project will have a negligible impact on pedestrian and vehicular traffic.

CCMC 18.02.080(5)(d) - Public Services
There is sufficient capacity in the City’s water, sanitary sewer, and storm drainage facilities to
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serve this project.

CCMC 18.02.080(5)(e) — Title 18 Standards
The project must meet all Carson City Development Standards and Standard Details.

CCMC 18.02.080(5)(f) = Public health, Safety, Convenience, and Welfare

The project meets engineering standards for health and safety.

Earthquake faults: There are no known earthquake fault lines within 500 feet of the project.
FEMA flood zones: The project is in an X flood zone with no special requirements.

Site slope: The site is relatively level.

CCMC 18.02.080(5)(g9) — Material Damage or Prejudice to Other Property
Development Engineering has no comment on this finding.

CCMC 18.02.080(5)(h) — Adequate Information
The plans and reports provided were adequate for this analysis.

Fire Department
1. The project shall comply with the 2018 International Fire Code.

2. The project shall comply with the 2018 Northern Nevada Amendments.

3. Any building 5000 square feet or larger shall be provided with an approved automatic fire
sprinkler system.

4. The fire department connection location shall be approved by the Carson City Fire
Department (“Fire Department”). A fire hydrant shall be located within 100 feet of the fire
department connection.

5. An approved fire alarm system shall be provided.

6. Emergency first responder radio coverage shall be provided for the Carson City Sheriff’s
Office and the Fire Department. The radio testing, coverage and installation shall be in
accordance with section 510 of the 2018 International Fire Code.

Building Division

1. Plans for construction must specifically identify each of the respective adopted 2018 Code
Series and Northern Nevada Amendments (Building and Fire) that govern the design,
construction, and inspection of the proposed facility.

2. All plan submittals must comply with The Blue Book, A Reference Guide for the Nevada
Design and Construction Industry.

3. Apply at Carson City permit center digitally at permitcenter.carson.org.

4, A formatted (minimum 11x17) set of plans shall be submitted for Building permit plan
review. Plan set must include all MEPs, Structural, Architectural, Entitlements, Energy,
Special Inspections, and Civil pages, etc.

FINDINGS:
Staff's recommendation is based upon the findings as required by CCMC 18.02.080 (Special Use
Permits) enumerated below and substantiated in the public record for the project.
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1. Will be consistent with the objectives of the Master Plan elements.

The proposed permanent structure and temporary office building is consistent with the Master
Plan. The subject property is in the Public/Quasi-Public (“PQP”) master plan designation. The
PQP designation is intended for schools, government offices, community centers, fire stations,
airports, libraries, hospitals and other similar uses. The building will be constructed on the Carson
City Wastewater Reclamation facility property and will be used to support city services.

2. Will not be detrimental to the use, peaceful enjoyment, economic value, or
development of surrounding properties or the general neighborhood; and is
compatible with and preserves the character and integrity of adjacent development
and neighborhoods or includes improvements or modifications either on-site or
within the public right-of-way to mitigate development related to adverse impacts
such as noise, vibrations, fumes, odors, dust, glare or physical activity.

The project will not be detrimental to the use, peaceful enjoyment, economic value or
development of surrounding properties or the general neighborhood. The proposed permanent
building and the temporary office are consistent with the uses and improvements already located
at the site. The site currently operates as the Carson City Wastewater Reclamation facility and
contains office buildings, and storage and maintenance buildings as well as necessary
infrastructure to treat wastewater. The site is immediately adjacent to other similarly zoned
parcels with the Public Works Corporate Yard facility to the north and publicly owned primarily
vacant lands located to the west, east and south of the site. The proposed permanent and
temporary buildings will have little impact resulting from noise, vibrations, fumes, odors, dust,
glare or physical activity. Any exterior lighting will be required to meet Division 1.3 of the
Development Standards to ensure that lights are shielded and directed downward away from
adjoining properties and the night sky.

3. Will have little or no detrimental effect on vehicular or pedestrian traffic.

The proposed project is within the existing Carson City Wastewater Reclamation Facility. Due to
the project’s limited scope and existing access and drive aisles, there will be negligible effect on
vehicular or pedestrian traffic.

4. Will not overburden existing public services and facilities, including schools, police
and fire protection, water, sanitary sewer, public roads, storm drainage, and other
public improvements.

The proposed project is within the existing Carson City Wastewater Reclamation Facility. The
proposed addition will not overburden existing public services and facilities. The proposed use
will have a negligible impact to City sewer, water and storm drainage. The Fire Department
currently serves this site. The building permit will be reviewed for compliance with the Carson
City Fire Code, Northern Nevada Amendments (2018 IFC).

5. Meets the definition and specific standards set forth elsewhere in this Title for such
particular use and meets the purpose statement of that district.

The primary purpose of the Public Regional zoning district is to provide for federal, state and city
facilities whose main purpose is to serve regional needs. Public uses such as government
facilities are the primary purpose of the Public Regional zoning district. The addition of an office
and shop building to the existing Carson City Wastewater Reclamation Facility is consistent with
this purpose. Per CCMC 18.04.185, the use may only be established subject to a SUP. As
conditioned, the project will meet the definition and specific standards set forth in Title 18.
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6. Will not be detrimental to the public health, safety, convenience and welfare.

The proposed building is consistent with other existing uses within the Carson City Wastewater
Reclamation Facility. The project will not be detrimental to the public health, safety, convenience
and welfare. The structure will require a building permit to ensure that the building is constructed
to current standards.

7. Will not result in material damage or prejudice to other property in the vicinity, as a
result of proposed mitigation measures.

The proposed temporary and permanent buildings are consistent with other buildings and uses
on the site. The site currently operates as the Carson City Wastewater Reclamation facility and
contains office buildings, and storage and maintenance buildings as well as wastewater treatment
infrastructure. The site is immediately adjacent to other similarly zoned parcels with the Public
Works Corporate Yard to the north and primarily vacant, publicly owned properties to the west,
east and south. Due to the projects design, location and limited scope, it will not result in material
damage or prejudice to other property in the vicinity.

Attachments:
Application LU-2023-0452



Carson City Planning Division FOR OFFICE USE ONLY: !
108 E. Proctor Street - Carson City NV 89701 EBRc TR D EC 18 202 |
Phone: (775) 887-2180 * E-mail: planning@carson.org ‘

SPECIAL USE|PERMIT" ©'7 |
F“-E# [,U 1023~ 04572 FEE*: $2,450.00 MAJOR o

SRR ‘ PHONE # $2,200.00 MINOR (Residential
Carson City Public Works 775-887-2355 zoning districts)
MAILING ADDRESS, CITY, STATE, ZIP + noticing fee
3505 Bultl Way, Carson Gity, NV 89701 *Due after application is deemed complete by
7 4 staff
EMAIL ADDRESS S Sl
1 SuBMmi PACKET — 4 Complete Packets {1 Unbound
Gmunoz@cal‘son-m’g Original and 3 Copies) including:
 PROPERTY OWNER PHONE # o gpplilcaéit\),\r; FormP e
. 0 etailed Written Project Description

Carson City 775-887-2100 0 Site Plan
MAILING ADDRESS, CITY, STATE, ZIP 0 guitdin?UElevgtion Drawings and Floor Plans

; 0 ecial Use Permit Findings
201 N. Carson Street, Carson City, NV 89701 O Mastor Plan Policy Gheckii
EMAIL ADDRESS 0O Applicant's Acknowledgment Statement

I Documentation of Taxes Paid-to-Date
Gmunoz@carson.org (1 Project Impact Reports (Engineering)
APPLICANT AGENT/REPRESENTATIVE PHONE # O €D or USB DRIVE with i@ lication in PDF
.y : ! or with complete application in

Mirica Krajewski 775.215.5034
MAILING ADRESS, CITY STATE, ZIP Application Received and Reviewed By:
9060 Double Diamond Pkwy, Unit 1B, Reno, NV 89421
EMAIL ADDRESS Submittal Deadline: Planning Commission application

mkrajewski@roanderson.com submittal schedule.

Note: Submittals must be of sufficient clarity and detail for
all departments to adequately review the request. Additional
information may be required.

Project's Assessor Parcel Number(s): Street Address

01003106 3320 E Fifth Street

Project’s Master Plan Designation Project’s Current Zoning Nearest Maior Cross Streetlis)

Public / Quasi-Public and Open Space | Public Regional "PR" E. 5th Street and Fairview Drive

Please prowde a brief descnption of your proposed pro;ect andfor proposed use below. Provide additional pages to describe your request in more detail.

integration of staff and aqulprnent in one centrai bullding and will improve coordinatton. cross tralning. and efficiency. Addmonal details in submmai
PROPERTY QWNER'S AFFIDAVIT

L{ i, RoBerRT C. NFeLt ) , being duly deposed, do hereby affirm that | am the record owner of the subject property, and that | have
nowledge of, and | agree to, the fili iling of thls application.

Fj%/(- M F508 Bvrri tay /2/19/23
ignature Address Date

Use additional gage(sz if necessary for additional owners,

————
STATE OF NEVADA }
COUNTY )

.
OHM Q_QL}_, , personally appeared before me, a notary public,

personally knWe to be the person whose fMs -: ahaerneddrrthefmeasmadosument and who acknowledged to me that he/she
fexecuted the fo g ent.f Vi { TR NOTARY PUBLIC, STATE OF NEVAA
My Commiasion Exp!m 10-26-2024
yri L i @ Cartificate No: 20-0117-08
o 4 ; é =<

INOTE: If your project is located within the Historic District or airport area, it may need to be scheduled before the Histaric Resources Commission or th
Airport Authority in addition to being scheduled for review by the Planning Commission. Planning staff can help you make this determination.

Page 10f2




If there is any additional information that would provide a ciearer picture of your proposal that you would like to add for
presentation to the Planning Commission, please be sure to include it in your detailed description.

Please type and sign the statement on the following page at the end of your findings response.

ACKNOWLEDGMENT OF APPLICANT

| certify that the forgoing statements are true and correct to the best of my knowledge and belief. | agree tc
fully comply with all conditions as established by the Planning Commission. | am aware that this permit
becomes null and void if the use is not initiated within one-year of the date of the Planning Commission’s:[
approval; and | understand that this permit may be revoked for violation of any of the conditions of approval. |
further understand that approval of this application does not exempt me from all City code requirements.

]%wt"' M ReBse; €. NELei S /2 /74/%7

ApBIicant’s Signature ; Print Name Date

Page 2 of 2
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Special Use Permit, Major Project Review, & Administrative Permit Development Checklist @

Master Plan Policy Checklist

Special Use Permits & Major Project Reviews & Administrative Permits

PURPOSE

The purpose of a development checklist is to provide a list of questions that
address whether a development proposal is in conformance with the goals and
objectives of the 2006 Carson City Master Plan that are related to non-residential
and multi-family residential development. This checklist is designed for
developers, staff, and decision-makers and is intended to be used as a guide
only.

Development Name:

Reviewed By:

Date of Review:

DEVELOPMENT CHECKLIST

The following five themes are those themes that appear in the Carson City
Master Plan and which reflect the community's vision at a broad policy level.
Each theme looks at how a proposed development can help achieve the goals
of the Carson City Master Plan. A check mark indicates that the proposed
development meets the applicable Master Plan policy. The Policy Number is
indicated at the end of each policy statement summary. Refer to the
Comprehensive Master Plan for complete policy language.

CHAPTER 3: A BALANCED LAND USE PATTERN

The Carson City Master Plan seeks to establish a balance of land uses within the
community by providing employment opportunities, a diverse choice of housing,
recreational opportunities, and retail services.

Is or does the proposed development:

[] Meet the provisions of the Growth Management Ordinance (1.1d,
Municipal Code 18.12)2
Use sustainable building materials and construction techniques to
promote water and energy conservation (1.1e, )2
Located in a priority infill development area (1.2a)2
Provide pathway connections and easements consistent with the
adopted Unified Pathways Master Plan and maintain access to
adjacent public lands {1.4a)2

[&]

&0
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@ Special Use Permit, Major Project Review, & Administrative Permit Development Checklist

Protect existing site features, as appropriate, including mature trees or
other character-defining features (1.4c)?

[] Atadjacent county boundaries or adjacent fo public lands,
coordinated with the applicable agency with regards to compatibility,
access and amenities (1.5q, b)?

In identified Mixed-Use areas, promote mixed-use development
patterns as appropriate for the surrounding context consistent with the
land use descriptions of the applicable Mixed-Use designation, and
meet the intent of the Mixed-Use Evaluation Criteria {2.1b, 2.2b, 2.3b,
Land Use Districts, Appendix C)?

Meet adopted standards (e.g. setbacks) for transitions between non-
residential and residential zoning districts (2.1d}?2

Protect environmentally sensitive areas through proper setbacks,
dedication, or other mechanisms (3.1b)2

Sited outside the primary floodplain and away from geologic hazard
areas or follows the required setbacks or other mitigation measures
(3.3d, e)?

Provide for levels of services {i.e. water, sewer, road improvements,
sidewalks, efc.) consistent with the Land Use designation and
adequate for the proposed development {Land Use fable
descriptions)?2

If located within an identified Specific Plan Area (SPA), meef the
applicable policies of that SPA {Land Use Map, Chapter 8)2

O O & L]

H

CHAPTER 4: EQUITABLE DISTRIBUTION OF RECREATIONAL OPPORTUNITIES

The Carson City Master Plan seeks fo continue providing a diverse range of park
and recreational opportunities to include facilities and programming for all ages
and varying interests to serve both existing and future neighborhoods.

Is or does the proposed development:

[1 Provide park facilities commensurate with the demand created and
consistent with the City's adopted standards {4.1b)2

[] Consistent with the Open Space Master Plan and Carson River Master
Plan (4.30)2

CHAPTER 5: ECONOMIC VITALITY

The Carson City Master Plan seeks fo maintain its strong diversified economic
base by promoting principles which focus on retaining and enhancing the strong
employment base, include a broader range of refail services in targeted areas,
and include the roles of technology, tourism, recreational amenities, and other
economic strengths vital to a successful community.

Is or does the proposed development:

ADOPTED 4.06.06 CARSON CITY
MASTER PLAN
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Special Use Permit, Major Project Review, & Administrative Permit Development Checklist @

Encourage a citywide housing mix consistent with the labor force and
non-labor force populations (5.1])

Encourage the development of regional retail centers {5.2a)
Encourage reuse or redevelopment of underused retail spaces (5.2b)¢

Support heritage tourism activities, particularly those associated with
historic resources, cultural institutions and the State Capitol {(5.4a)2

Promote revitalization of the Downtown core (5.6a)?2

incorporate additional housing in and around Downtown, including
lofts, condominiums, duplexes, live-work units (5.6c)?

CHAPTER 6: LIVABLE NEIGHBORHOODS AND ACTIVITY CENTERS

The Carson City Master Plan seeks to promote safe, attractive and diverse
neighborhoods, compact mixed-use activity centers, and a vibrant, pedestfrian-
friendly Downtown.

Is or does the proposed development:

Use durable, long-lasting building materials {6.10)2

Promote variety and visual interest through the incorporation of varied
building styles and colors, garage orientation and other features
{(6.1b)2

Provide variety and visual interest through the incorporation of well-
articulated building facades, clearly identified enfrances and
pedestrian connections, landscaping and other features consistent
with the Development Standards (6.1¢)?

Provide appropriate height, density and setback transitions and
connectivity to surrounding development to ensure compatibility with
surrounding development for infill projects or adjacent to existing rural
neighborhoods (6.2a, 9.3b 9.4a)2

[ ] If located in an identified Mixed-Use Activity Center area, contain the
appropriate mix, size and density of land uses consistent with the
Mixed-Use district policies (7.1a, b)?

|:| If located Downtown:

[] Integrate an appropriate mix and density of uses (8.1a, €2

[1 Include buildings at the appropriate scale for the applicable
Downtown Character Area (8.1b)2

L1 Incorporate appropriate public spaces, plazas and other amenities
(8.1d)2

D Incorporate a mix of housing models and densities appropriate for the
project location and size {9.1a)?

CHAPTER 7: A CONNECTED CITY

- %| The Carson City Master Plan seeks promote a sense of community by linking ifs

|

CARSON CITY MASTER PLAN

many neighborhoods, employment areas, activity centers, parks, recreational

ADOPTED 4.06.06
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amenities and schools with an extensive system of interconnected roadways,
multi-use pathways, bicycle facilities, and sidewalks.

Is or does the proposed development:

[] Promote transit-supportive development patterns (e.g. mixed-use,
pedestrian-criented, higher density) along major travel comidors to
facilitate future transit (11.2b)2

[ ] Maintain and enhance roadway connections and networks consistent
with the Transportation Master Plan (11.2¢)2
Provide appropriate pathways through the development and to

surrounding lands, including parks and public lands, consistent with the
Unified Pathways Master Plan {12.1q, ¢)?2

ADOPTED 4.06.06
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1 Introduction

1.1 Description of Project

This report describes the new 8,025 square feet new warehouse building to
accommodate four fruck bays, equipment storage, additional office space along with o
parking lot and drive area on approximately 0.77-acre {33,483 square feet} portion of o
larger 52.79-acre parcel of land. Although the portion of the project is undeveloped, the
rest of the area encompasses several outbuildings and the Carson City Wastewater
Treatment Facility. The site is located on properties owned by Carson City Public Works
and Carson City Utilities. [t is worth noting that as the building straddles a property line, a
lot-line deletion will be processed for the property line that runs through the middle of the
project. Further, the report will only focus on the 0.77-acre portion of the site, as that is the
only area that will be disturbed. Of the 33,483 square feet of land that is to be improved,
27,500 square feet of that will be impervious. For further reference, a site development

planis included in Figure 1.
1.2 Existing Site Conditions

Although the portion of the project that will be constructed is undeveloped with native
dirt and vegetation, the remainder of the area encompasses several outbuildings and the
Carson City Wastewater Treatment Facility. The existing site has little topographic relief,
flowing from the southwest to the northeast at less than a 2-percent average grade. There
are no wetlands, nor does there appear fo be any sensitive areas prone to erosion. There
are several drainage basins scattered throughout the 52.79 acres, with one located just
east of the proposed project. Additionally, there is an existing storm drain running through
the site that will be utilized for drainage.

1.3 General Location

The project is located off 5 Street next to the existing sewer freatment plan in Carson
City, Nevada. The property has been assigned Assessor's Parcel Number (APNs)
01003106 & 107. The subject parcel adjoins Airport Road to the west and Fairview

R.O. Anderson Engineering, Inc. 2
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Drive fo the east. Figure 2 - Vicinity Map provided below shows the relative location
of the project site.

SiEibnig=s
LT

VICINITY MapP

NO SCALE

Figure 2 - Vicinity Map

2 Existing and Proposed Hydrology

2.1 Existing and Proposed Drainage Basin Boundaries

As the project takes up only a small footprint of the much larger parcel, the existing and
proposed drainage boundaries largely remain the same. However, stormwater resulting

from improvements will drain to an existing drainage pond just east of the project utilizing
existing drainage infrastructure.

R.O. Anderson Engineering, Inc. 3
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2.2 Design Storm

According to the Carson City Drainage Manual, (CCDM) manual storm runoff (rates and
volume) can be estimated using Rational Formula, SCS TR-55 or HEC-1 methods if the
drainage areais less than 100 acres. For this project, hydrologic modeling was performed
using Autodesk® Hydraflow Hydrograph Extension Software, which includes NRCS (SCS)
TR-55 procedures. Consistent with County development requirements, the pre-and post-
development runoff peak flow rates and volumes were estimated for 10-, and 100-year
return interval storm events. Although not specifically required by the Carson City Design
Manual, the Nevada Department of Transportation (NDOT) requires the analysis of the 50-

year storm event as well.

The point precipitation depth data was obtained from the National Oceanic Atmospheric
Administration (NOAA] website (NOAA, 2023). The rainfall depth was uniformly imposed
on the watershed using Natural Resources Conservation Services {(NRCS) Type Il, 24-hour
synthetic rainfall distribution (USDA, 1986). The 24-hour precipitation depth data for various
return periods are shown in Table 1, and the detailed data is included in Appendix B of

this report.

Table 1 - 24-Hour Cumulative Point Precipitation Depth Data

Return Rainfall
Period Depth
(Year) (Inches)
10 2.09
50 2.82
100 3.16

The pre-developed on-site watershed is generally defined by the existing undeveloped
property consisting of approximately 0.77-acres. The existing ground on-site gently slopes
to the north and east with a slope of less than 2-percent. The site is largely undeveloped
and is characterized by vegetative cover that is mainly large sagebrush with a light
understory of grasses and weeds.

The NRCS TR-55 hydrologic method {USDA, 1986} was used to estimate runoff peak flow
rates and volumes for the pre- and post-developed conditions. The on-site watershed

delineation was performed and the hydrologic model parameters such as confributing

R.O. Anderson Engineering, Inc. 4
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drainage areaq, fime of concentration (Tc), and NRCS Curve Numbers (CN) for both pre-

and post-developed conditions were estimated.

The pre-developed condition was divided info a single hydrologic subbasin and is equal
to that of the proposed condition. The hydrologic model input parameters such as
confributing subbasin area, associated CNs, and Tc were estimated and inserted into the
hydrologic model. A CN of 67 that represents a ground cover of Sagebrush with Grass
Understory in fair condition derived from the weighted average of the soils within HSG ‘C’
and HSG ‘D’ was used to model the onsite existing watershed conditions. Tc was
calculated and estimated fo be 10 minutes. After all the required hydrologic model input
parameters have been estimated, the hydrologic model was executed to estimate runoff
peak flow rates and volumes for pre-developed conditions using Autodesk® Hydraflow

Hydrograph Extension Software.

Table 2 — Runoff Peak Flows and Volumes for Pre-Developed Conditions summarizes the
hydrologic model input parameters, expected runoff peak discharge, and volume for
each of the precipitation events considered for the pre-developed watershed conditions.

The results from the pre-developed model are included in Appendix A.

Table 2 - Runoff Peak Flows and Volumes for Pre-Developed Conditions

Watershed, | Area 2 T? Runoff Peak Discharge (cfs) Runoff Volume {cu-ft)
Outfall (acre) {min) | 10-yr 50-yr 100-yr | 10-yr | 50-yr | 100-yr
PRE-1 0.77 67 10 0.116 0.452 0.652 584 1,435 1,920

2.3 Existing Drainage Issues

The subject site is hydraulically isolated by the surrounding street infrastructure to the south,
west and east. Additionally, the site is bordered by a walking path to the south and
topography allows stormwater fo flow to the north, which results in the any off-site
watershed to be minimal. An existing catch basin along the frontage of East Fifth Street
captures street run-off from the southeast and southwest and directs it through a 24-inch
corrugated metal pipe to a drainage basin just east of the project site. Additionally, there
exists a 12-inch CPP storm-drain pipe that collects runoff just west of the project site and
directs it to the drainage pond to the east.

R.O. Anderson Engineering, Inc. 5
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As the project will be utilizing the existing drainage pond directly to the east, it will be
necessary fo defermine the existing flow directed to the pond. The pond's capacity will

be analyzed in the technical drainage report.
2.4 On-Site and Downstream Drainage

The on-site soils have been classified by the United States Department of Agriculture
(USDA), Natural Resources and Conservation Services (NRCS) as Urban Land {Map Unit
Symbol: 71). The soil characteristics information was obtained from the soils report
downloaded from the NRCS Web Soil Survey portal (NRCS, 2023), and is included in

Appendix B . Unfortunately, there is not enough information to determine
a Hydrologic Soil Group (HSG]) for the site itself; however, we can safely assume that the
project soil belongs to HSG 'C’ and ‘D' based on analyzing the parcel just south of the
site. Soils characterized by HSG 'C' are those exhibiting a slow infiltration rate (high runoff
potential) when thoroughly wet. Soils characterized by HSG ‘D’ are those exhibiting very
slow infiltration rate (high runoff potential) when thoroughly wet. Detailed NRCS soil survey
information is included in Appendix B of this report.

As only the existing drainage pond to the east of the project property will be utilized to
contain the entire impervious runoff resulting from the project, downstream drainage is

denoted as only the pond to the east.
2.5 Floodplain

The Federal Emergency Management Agency (FEMA) identifies the parcel to be in “Zone
X" as identified in the Flood Insurance Rate Map (FIRM) 3200010111H, last revised June 20,
2019. The “Zone X" designation represents areas of minimal flood hazard. A copy of the
FIRM showing the project location in relation to the FEMA designated flood hazard
boundaries is attached as Figure 4 — Effective FEMA FIRM.

2.6 Existing Irrigation

As the existing parcel is utilized for wastewater treatment, there is no irrigation of note on

the project site.

R.O. Anderson Engineering, Inc. 6
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2.7 Sensitive and Critical Areas

There are no areas of sensitive or critical areas surrounding the proposed project site.

3 Erosion and Sediment Control Measures

3.1 Section13

As Section 13 of Carson City Municipal Code applies only to erosion and sediment controls
arising from construction activities resulting from projects greater than or equal to one
acre in land disturbance, this specific section does not apply to this project, as the project

is 0.77 of an acre.
3.2 Maintenance of BMPs

After instaliation, the proposed storm drain inlet shall be kept clear of debris, sediment,
and trash at all times. The inlet will also be inspected and cleaned after each storm event

to ensure that it is kept clean and clear.

4 Proposed Drainage Facilities
4.1 General Analysis

The overall approach to drainage for the project will be to collect post-developed run-
off and direct it to an existing on-site stormwater retention facility (drainage pond) by
fapping into an existing 12-inch CPP pipe. A detailed analysis of the pond volume will be

shown in the subsequent technical drainage report.
4.2 Stormwater Quantity and Quality

Specific water qudlity freatment is not contemplated with this project; however run-off
quality will be enhanced from being routed through the conveyance system and
ponding in the retention pond.

Regarding quantity of the stormwater, as with the pre-developed, the post-developed

condition was divided into a single hydrologic subbasin and is equal to that of the

R.O. Anderson Engineering, Inc. 7
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proposed condition. The hydrologic model input parameters such as confribufing
subbasin areq, associated CNs, and Tc were estimated and inserted into the hydrologic
model. Combining the previously referenced CN of 67 and a CN of 98 {representing the
roof and parking lot) along with the weighted average of the soils within HSG ‘C’ and H3G
‘D' vielded a weighted average CN of 92. Tc was calculated and estimated o be 10
minutes. After all the required hydrologic model input parameters were estimated, the
hydrologic model was executed to estimate runoff peak fiow rates and volumes for post-

developed conditions using Autodesk® Hydraflow Hydrograph Extension Software.

Table 3 — Runoff Peak Flows and Volumes for Post-Developed Conditions summarizes the
hydrologic model input parameters, expected runoff peak discharge, and volume for
each of the precipitation events considered for the post-developed watershed

conditions. The results from the post-developed model are included in Appendix A.

Table 3 - Runoff Peak Flows and Volumes for Post-Developed Conditions

Watershed/ | Area | < T¢.; Runoff Peak Discharge (cfs] | Runoff Volume (cu-fi)
Outiall {acre) {min) | 10-yr 50-yr 100-yr | 10-yr | 50-yr | 100-yr
POST 0.77 | 92 10 1.456 2.16% 2.501 | 3,799 | 1,435 | 6,666

5 Conclusions and Recommendations

5.1 Compliance with Carson City

The proposed improvements have been designed to generally comply with drainage

codes for Carson City.
5.2 Compliance with FEMA Requirements

The project is located within Zone X. There are no special requirements for construction
within this designation. Finished floor of the proposed building will be elevated to provide

positive drainage away from foundations.

R.O. Anderson Engineering, Inc. 8
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5.3 Impact of proposed Development

There is no negative impact anticipated to adjacent properties due to the development
of this site. The existing on-site retention pond should mitigate the increase in flow rate
and volume caused by the proposed development and will provide some measure of

mitigating water quality concerns.
5.4 Recommendations

The following specific recommendations are applicable to this project:
» Ensure downstream drainage infrastructure is cleaned and operable prior to
construction.
e Install and maintain temporary BMPs until completion of the project.

e Stabilize stockpiled material.
5.5 Conclusions

The project has been designed to mitigate potential impacts to storm water runoff

caused by the proposed improvements.

R.O. Anderson Engineering, Inc. 9
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6 Appendices

Appendix A  Hydrology

Appendix B NRCS Web Soil Survey, Precipitation Frequency Data Server,
Adjacent Property NRCS Web Soil Survey

R.O. Anderson Engineering, Inc. 10
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Appendix A
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020.4

Tuesday, 12/5/ 2023

Hyd. No. 1

PRE-1

Hydrograph type = SCS Runoff Peak discharge = 0.452 cfs

Storm frequency = 50 yrs Time to peak = 12.03 hrs

Time interval = 2 min Hyd. volume = 1,435 cuft

Drainage area = 0.770 ac Curve number = 67

Basin Slope = 00% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 10.00 min

Total precip. = 2.82in Distribution = Typell

Storm duration = 24 hrs Shape factor = 484

PRE-1
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020.4 Tuesday, 1215/2023

Hyd. No. 1

PRE-1

Hydrograph type = SCS Runoff Peak discharge = 0.652 cfs

Storm frequency = 100 yrs Time to peak = 12.03 hrs

Time interval = 2min Hyd. volume = 1,920 cuft

Drainage area = 0.770 ac Curve number = 67

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 10.00 min

Total precip. = 3.16in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

PRE-1

Q (cfs) Hyd. No. 1 -- 100 Year Q (cfs)
1.00 1.00
0.90 0.90
0.80 0.80
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020.4

Wednesday, 12 /6 /2023

Hyd. No. 2
Post
Hydrograph type = SCS Runoff Peak discharge = 1.456 cfs
Storm frequency = 10 yrs Time to peak = 12.00 hrs
Time interval = 2 min Hyd. volume = 3,799 cuft
Drainage area = 0.770 ac Curve number = 92
Basin Slope = 00% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 10.00 min
Total precip. = 2.09in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
* Coml;;ite_ (Area/t’:)l;l)_ = [(0.140 x 67) + (0.630 x 98)] / 0.770
Post
Q (cfs) Hyd. No. 2 -- 10 Year Q (cfs)
2.00 2.00
1.00 1.00
0.00 *-—") [ 0.00
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Time (hrs)



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020.4

Wednesday, 12 /6 / 2023

Hyd. No. 2

Post

Hydrograph type = SCS Runoff Peak discharge = 2.169 cfs

Storm frequency = 50 yrs Time to peak = 12.00 hrs

Time interval = 2 min Hyd. volume = 5,741 cuft

Drainage area = 0.770 ac Curve number = 92*

Basin Slope = 0.0% Hydraulic length = 0Oft

Tc method = User Time of conc. (Tc) = 10.00 min

Total precip. = 282in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

:Cc;mposite (Ar;ICN) =[(0.140 x 67) + (0.630 x 98)] / 0.770 - .

Post

Q (cfs) Hyd. No. 2 - 50 Year BEE)
3.00 r 3.00
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1.00 1.00
0.00 *—"/ = 0.00
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020.4

Wednesday, 12/ 6/ 2023

Hyd. No. 2

Post

Hydrograph type = SCS Runoff Peak discharge = 2.501 cfs

Storm frequency = 100 yrs Time to peak = 12.00 hrs

Time interval = 2 min Hyd. volume = 6,666 cuft

Drainage area = 0.770 ac Curve number = 92*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 10.00 min

Total precip. = 3.16in Distribution = Type |l

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(0.140 x 67) + (0.630 x 98)]/ 0.770 - a

Post

Q (cfs) Hyd. No. 2 -- 100 Year Q (cfs)
3.00 3.00
2.00 2.00
1.00 1.00
0.00 {J — 0.00
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, inc. v2020.4 Tuesday, 12/5 /2023

Hyd. No. 1

PRE-1

Hydrograph type = SCS Runoff Peak discharge = 0.116 cfs

Storm frequency = 10 yrs Time to peak = 12.07 hrs

Time interval = 2 min Hyd. volume = 584 cuft

Drainage area = 0.770 ac Curve number = 67

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 10.00 min

Total precip. = 2.09in Distribution = Typell

Storm duration = 24 hrs Shape factor = 484
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0.50 0.50
0.45 0.45
0.40 0.40
0.35 0.35
0.30 0.30
0.25 0.25
0.20 0.20
0.15 0.15
0.10 0.10
0.05 \ 0.05
0.00 —L 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)



Chapter 2 Estimating Runoff

Technical Release 55

Urban Hydrology for Small Watersheds

Table 2-2a  Runoff curve numbers for urban areas V
[ - = =avas—-]

Cover description

Average percent

Cover type and hydrologic condition impervious area %

Fully developed urban areas {vegetation established)

Open space (lawns, parks, golf courses, cemeteries, etc.)¥:
Poor condition (grass cover < 50%) ..o rrnmmicssinmnsrnennes
Fair condition (grass cover 50% to 75%) ...
Good condition (grass cover > 75} .....oivvrereccnrernceremsianinns
Impervious areas:
Paved parking lots, roofs, driveways, etc.
(excluding Fgt-0f-WaY) ....couvererrceremnisennc s
Streets and roads:
Paved; curbs and storm sewers (excluding
right-0f-way) ..o
Paved; open ditches (including right-of-way)
Gravel (including right-of-way) .
Dirt (including right-Of-Way) ..o
Western desert urban areas:
Natural desert landscaping (pervious areas only) 4/ ........c.c.......
Artificial desert landscaping (impexvious weed barrier,
desert shrub with i- to 2-inch sand or gravel mulch

and basin borders) B oo S o e e
Urban districts:
Commercial and DUSINESS ......ccccvcerreercomricerirniassesssnees s sesarseensceans 85
Industrial ..o e crea i nsan S T 72
Residential districts by average lot size:
1/8 acre or less (EOWN HOUSES) ....co.rvmriirinencnrcssrnnscnssasissnssnes s 65
1/4 acre ....ccvennee . S—— e e iy 38
1/3 acre ...... 30
1/2 acre ....coen 25
1 ACTE wooeeereeeeeerreresseessesanrenenns 20
2 acres........ . . 12

Developing urban areas

Newly graded areas
(pervious areas only, no vegetation) ¥

Idle lands (CN’s are determined using cover types
similar to those in table 2-2¢).

| Average runoff condition, and I, = 0.25.

Curve numbers for

———hydrologic soil group ——-—

A

68
39

98

98

76

72

63

96

77

B C
79 86
69 79
61 74
98 98
98 98
89 92
85 89
82 87
77 85
96 96
92 94
88 91
85 90
75 83
72 81
70 80
68 79
65 77
86 91

D

89

80

98

94

2 The average percent impervious area shown was used to develop the composite CN’s. Other assurptions are as follows: impervious areas are
directly connected to the drainage system, impervious areas have a CN of 98, and pervious areas are considered equivalent to open space in
good hydrologic condition. CN's for other combinations of conditions may be computed using figure 2-3 or 2-4.

3 CN’s shown are equivalent to those of pasture. Composite CN's may be computed for other combinations of open space

cover type.

4 Composite CN’s for natural desert landscaping should be computed using figures 2-3 or 2-4 based on the impervious area percentage
(CN = 98) and the pervious area CN. The pervious area CN’s are assumed equivalent to desert shrub in poor hydrologic condition.

5 Composite CN’s to use for the design of temporary measures during grading and construction should be computed using figure 23or
based on the degree of development (impervious area percentage) and the CN's for the newly graded pervious areas.

(210-VI-TR-55, Second Ed., June 1986)
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Chapter 2 Estimating Runaff Technical Release 55
Urban Hydrology for Small Watersheds

Table 2-2b  Runoff curve numbers for cultivated agricultural lands U/

|
Curve numbers for
Cover description ——--——- hydrologic soil group —————
Hydrologic

Cover type Treatment, 2 condition ¥ A B C D
Fallow Bare soil — 77 86 91 94
Crop residue cover (CR) Poor 76 85 90 93
Good 74 83 88 90
Row crops Straight row (SR) Poor 72 81 88 91
Good 67 78 85 89
SR + CR Poor 71 80 87 90
Good 64 75 82 85
Contoured (C) Poor 70 79 84 88
Good 65 75 82 86
C+CR Poor 69 78 83 87
Good 64 74 81 85
Contoured & terraced (C&T) Poor 66 74 80 82
Good 62 71 78 81
C&T+ CR Poor 65 73 79 81
Good 61 70 77 80
Small grain SR Poor 65 76 84 88
Good 63 75 83 87
SR+ CR Poor 64 75 83 86
Good 60 72 80 84
C Poor 63 74 82 85
Good 61 73 81 84
C+CR Poor 62 73 81 84
Good 60 72 80 83
C&T Poor 61 72 79 82
Good 59 70 78 81
C&T+ CR Poor 60 71 78 81
Good 58 69 77 80
Close-seeded SR Poor 66 77 86 89
or broadcast Good 58 72 81 85
legumes or C Poor 64 75 83 85
rotation Good 56 69 78 83
meadow C&T Poor 63 73 80 83
Good 51 67 76 80

! Average runoff condition, and I,=0.28

2 Crop residue cover applies only if residue is on at least, 5% of the surface throughout the year.

3 Hydraulic condition is based on combination factors that affect infiltration and runoff, including (a) density and canopy of vegetative areas,
(b) amount of year-round cover, (c) amount of grass or close-seeded legumes, (d) percent of residue cover on the land surface (good > 20%),
and (e) degree of surface roughness.

Poor: Factors impair infiltration and tend to increase runoff.

Good: Factors encourage average and better than average infiltration and tend to decrease runoff.

2.6 (210-VI-TR-55, Second Ed., June 1986)
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Technical Release 55
Urban Hydrology for Small Watersheds

Table 2-2¢  Runoff curve numbers for other agricultural lands V
L=
Curve numbers for
Cover description ————— hydrologic soil group —-—
Hydrologic
Cover type ) condition A B C D
Pasture, grassland, or range—continuous Poor 68 79 86 89
forage for grazing. Fair 49 69 79 84
Good 39 61 74 80
Meadow—continuous grass, protected from - 30 58 71 78
grazing and generally mowed for hay.
Brush—brush-weed-grass mixture with brush Poor 48 67 77 83
the mgjor element. 3 Fair 35 56 70 77
Good 304 48 65 73
Woods—grass combination (orchard Poor 57 73 82 86
or tree farm). ¥ Fair 43 65 76 82
Good 32 58 72 79
Woods. ¢ Poor 45 66 77 83
Fair 36 60 73 79
Good 304 55 70 77
Farmsteads—buildings, lanes, driveways, — 59 74 82 86

1

©r

and surrounding lots.

Average runoff condition, and I, = 0.25.
Poor:  <50%) ground cover or heavily grazed with no mulch.
Fair: 50 to 75% ground cover and not heavily grazed.

Good: > T5% ground cover and lightly or only occasionally grazed.

Poor.  <50% ground cover.
Fair: 50 to 75% ground cover.
Good: >75% ground cover.

Actual curve number is less than 30; use CN = 30 for runoff computations.
CN’s shown were computed for areas with 50% woods and 50% grass (pasture) cover. Other combinations of conditions may be computed

from the CN's for woods and pasture.

Poor: Forest litter, small trees, and brush are destroyed by heavy grazing or regular burning.
Fair: Woods are grazed but not burned, and some forest litter covers the soil.
Good: Woods are protected from grazing, and litter and brush adequately cover the soil.

(210-VI-TR-55, Second Ed., June 1986)
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Urban Hydrology for Small Watersheds

Table 2-2d  Runoff curve nurbers for arid and semiarid rangelands 1/

Curve numbers for

Cover deseription
Cover type

Herbaceous—mixture of grass, weeds, and
low-growing brush, with brush the
minor element.

Oak-aspen—mountain brush mixture of oak brush,
aspen, mountain mahogany, bitter brush, maple,
and other brush.

Pinyon-juniper—pinyon, juniper, or both;

grass understory.

Sagebrush with grass understory.

Desert shrub—major plants include saltbush,
greasewood, creosotebush, blackbrush, bursage,

‘palo verde, mesquite, and cactus.

— hydrologic soil group ———

Hydrologic
condition ¥ AY B C D
Poor 80 87 93
Fair 71 81 89
Good 62 74 85
Poor 66 74 79
Fair 48 57 63
Good 30 41 48
Poor 76 86 89
Fair 58 73 80
Good 41 61 71
Poor 67 80 85

| Fair 51 63 70 |

Good 35 47 55
Poor 63 77 85 88
Fair 55 72 81 86
Good 49 68 79 84

! Average runoff condition, and I,, = 0.2S. For range in humid regions, use table 2-2c.

2 Paor: <30% ground cover (litter, grass, and brush averstory).

Fair: 30 to 70% ground cover.
Good: > 70% ground cover.

3 Curve numbers for group A have been developed only for desert shrub.

2-8 (210-VI-TR-55, Second Ed., June 1986)
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Preface

Soil surveys contain information that affects land use planning in survey areas.
They highlight soil limitations that affect various land uses and provide information
about the properties of the soils in the survey areas. Soil surveys are designed for
many different users, including farmers, ranchers, foresters, agronomists, urban
planners, community officials, engineers, developers, builders, and home buyers.
Also, conservationists, teachers, students, and specialists in recreation, waste
disposal, and pollution control can use the surveys to help them understand,
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. Soil surveys identify soil
properties that are used in making various land use or land treatment decisions.
The information is intended to help the land users identify and reduce the effects of
sail limitations on various land uses. The landowner or user is responsibie for
identifying and complying with existing laws and regulations.

Although sail survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some
cases. Examples include soil quality assessments (hitp://www.nrcs.usda.goviwps/
portal/nres/main/soils/health/) and certain conservation and engineering
applications. For more detailed information, contact your local USDA Service Center
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil
Scientist (http://www.nrcs.usda.goviwps/portal/nres/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are
seascnally wet or subject to flooding. Some are too unstable to be used as a
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as
septic tank absorption fields. A high water table makes a soil poorly suited to
basements or underground installations.

The National Cooperative Scil Survey is a joint effort of the United States
Department of Agriculture and other Federal agencies, State agencies including the
Agricultural Experiment Stations, and local agencies. The Natural Resources
Conservation Service (NRCS) has leadership for the Federal part of the National
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its
programs and activities on the basis of race, color, national origin, age, disability,
and where applicable, sex, marital status, familial status, parental status, religion,
sexual orientation, genetic information, political beliefs, reprisal, or because all or a
part of an individual's income is derived from any public assistance program. (Not
all prohibited bases apply to all programs.) Persons with disabilities who require



alternative means for communication of program information (Braille, large print,
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-8410 or
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity
provider and employer.
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How Soil Surveys Are Made

Soil surveys are made to provide information about the soils and miscellaneous
areas in a specific area. They include a description of the soils and miscelianeous
areas and their location on the landscape and tables that show soil properties and
limitations affecting various uses. Soil scientists observed the steepness, length,
and shape of the slopes; the general pattern of drainage; the kinds of crops and
native plants; and the kinds of bedrock. They observed and described many soil
profiles. A soil profile is the sequence of natural layers, or horizons, in a scil. The
profile extends from the surface down into the unconsolidated material in which the
soil formed or from the surface down to bedrock. The unconsolidated material is
devoid of roots and other living organisms and has not been changed by other
biological activity.

Currently, soils are mapped according to the boundaries of major land resource
areas (MLRAs). MLRAs are geographically associated land resource units that

share common characteristics related to physiography, geology, climate, water

resources, soils, biological resources, and [and uses (USDA, 2006). Soil survey
areas typically consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that
is related to the geology, landforms, relief, climate, and natural vegetation of the
area. Each kind of soil and miscellaneous area is associated with a particular kind
of landform or with a segment of the landform. By observing the soils and
miscellaneous areas in the survey area and relating their position to specific
segments of the landform, a soil scientist develops a concept, or model, of how they
were formed. Thus, during mapping, this model enables the soil scientist to predict
with a considerable degree of accuracy the kind of soil or miscellaneous area at a
specific location on the landscape.

Commonly, individual soils on the landscape merge into one another as their
characteristics gradually change. To construct an accurate soil map, however, soil
scientists must determine the boundaries between the soils. They can observe only
a limited number of soil profiles. Nevertheless, these observations, supplemented
by an understanding of the soil-vegetation-landscape relationship, are sufficient to
verify predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, and other features that enable them
to identify soils. After describing the soils in the survey area and determining their
properties, the soil scientists assigned the soils to taxonomic classes (units).
Taxonomic classes are concepts. Each taxonomic class has a set of soil
characteristics with precisely defined limits. The classes are used as a basis for
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic
classification used in the United States, is based mainly on the kind and character
of soil properties and the arrangement of horizons within the profile. After the soil
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scientists classified and named the soils in the survey area, they compared the
individual soils with similar soils in the same taxonomic class in other areas so that
they could confirm data and assemble additional data based on experience and
research.

The objective of soil mapping is not to delineate pure map unit components; the
objective is to separate the landscape into landforms or landform segments that
have similar use and management requirements. Each map unit is defined by a
unique combination of soil components and/or miscellaneous areas in predictable
proportions. Some components may be highly contrasting to the other components
of the map unit. The presence of minor components in a map unit in no way
diminishes the usefulness or accuracy of the data. The delineation of such
landforms and landform segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, onsite
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map.
The frequency of observation is dependent upon several factors, including scale of
mapping, intensity of mapping, design of map units, complexity of the landscape,
and experience of the soil scientist. Observations are made to test and refine the
soil-landscape model and predictions and fo verify the classification of the soils at
specific locations. Once the soil-landscape model is refined, a significantly smaller
number of measurements of individual soil properties are made and recorded.
These measurements may include field measurements, such as those for color,
depth to bedrock, and texture, and laboratory measurements, such as those for
cantent of sand, silt, clay, salt, and other components. Properties of each soil
typically vary from one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of
characteristics for the components. The aggregated values are presented. Direct
measurements do not exist for every property presented for every map unit
component. Values for some properties are estimated from combinations of other
properties.

While a soil survey is in progress, samples of some of the soils in the area generally
are collected for laboratory analyses and for engineering tests. Soii scientists
interpret the data from these analyses and tests as well as the field-observed
characteristics and the soil properties to determine the expected behavior of the
soils under different uses. Interpretations for all of the soils are field tested through
observation of the soils in different uses and under different levels of management.
Some interpretations are modified to fit local conditions, and some new
interpretations are developed to meet local needs. Data are assembled from other
sources, such as research information, production records, and field experience of
specialists. For example, data on crop yields under defined levels of management
are assembled from farm records and from field or plot experiments on the same
kinds of soil.

Predictions about soil behavior are based not only on soil properties but aiso on
such variables as climate and biological activity. Soil conditions are predictable over
long periods of time, but they are not predictable from year to year. For example,
soil scientists can predict with a fairly high degree of accuracy that a given soil will
have a high water table within certain depths in most years, but they cannot predict
that a high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the
survey area, they drew the boundaries of these bodies on aerial photographs and
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identified each as a specific map unit. Aerial photographs show trees, buildings,
fields, roads, and rivers, all of which help in locating boundaries accurately.





