
E & P Technology Way, Buildings A & B – Use Permits #P22-00307 &
#P22-00308

Summary

Contact Information

SCH Number
2024100855

Lead Agency
Napa County

Document Title
E & P Technology Way, Buildings A & B – Use Permits #P22-00307 & #P22-00308

Document Type
MND - Mitigated Negative Declaration

Received
10/18/2024

Present Land Use
Industrial Park: Airport Compatibility (IP:AC) / Industrial

Document Description
Building A project proposes wine production facility within the proposed 143,312 SF building with an annual 
production capacity of 450,000 gallons. The winery uses will include grape crushing, bulk wine processing 
and storage, stainless steel tank and barrel storage, bottling, and office space. In addition, approximately 
13,000 SF of covered outdoor work area will be located on the north side of the building. The proposal also 
includes 129 parking spaces and eight (8) spaces for semi-trailers. Access will be provided by three (3) new 
driveways; one (1) on Technology and two (2) on Morris Court.

Building B project proposes to allow warehouse uses within the proposed 66,915 SF building. The ware‐
house uses are consistent with allowable warehouse uses as outlined in Industrial Park zoning district 
(18.40.020) and the Napa Valley Business Park Specific Plan (NVBPSP.) The floor area ratio (FAR) after full 
build out will be 22.4%, below the allowable 35%. All vehicles will enter from a new access driveway on 
Technology Way that runs along the eastern property line. Trucks will then off load or pick up at the rear of 
the building. Trucks will be able to circulate around the building in a one-way loop, exiting at a second drive‐
way on Technology Way on the west side the building. The entrance driveway will be wide enough to accom‐
modate two-way traffic.
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Sean Kennings

Agency Name
LAK Associates, LLC

Job Title
contract planner

Contact Types
Consulting Firm

Address

PO Box 7043
Corte Madera, CA 94976

Phone

(415) 533-2111

Email

sean@lakassociates.com

Name
Mike Kelley

Agency Name
Kelley Commercial

Job Title
project manager

Contact Types
Project Applicant

Address

5150 Fair Oaks Blvd, Suite 101-219
Carmichael, CA 94608

Phone

(916) 956-0524

Email

mkelley@kelley-commercial.com

Name
Sean Trippi

Agency Name
Napa County PBES

Job Title
Supervising Planner

Contact Types
Lead/Public Agency

Address
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https://maps.google.com/?q=PO%20Box%207043+Corte%20Madera,+CA+94976
tel:(415) 533-2111
mailto:sean@lakassociates.com
https://maps.google.com/?q=5150%20Fair%20Oaks%20Blvd,%20Suite%20101-219+Carmichael,+CA+94608
tel:(916) 956-0524
mailto:mkelley@kelley-commercial.com


Location

1195 Third Street, Suite 210
Napa, CA 94559

Phone

(707) 299-1353

Email

sean.trippi@countyofnapa.org

Coordinates

38°13'36"N 122°16'46"W

Cities
American Canyon

Counties
Napa

Regions
Countywide

Cross Streets
Technology Way and Morris Ct, American Canyon, CA

Zip
94558

Total Acres
20.07

Jobs
100

Parcel #
057-250-030, -031, -032

State Highways
12 / 29

Railways
California Northern Railroad

Airports
Napa County

Schools
N/A

Waterways
Napa River

Township
4n
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Notice of Completion

Range
4w

Section
2

Base
Mt Diabl

Other Location Info
Napa Valley Business Park

State Review Period Start
10/18/2024

State Review Period End
11/18/2024

State Reviewing Agencies
California Air Resources Board (ARB), California Coastal Commission (CCC), California Department of
Forestry and Fire Protection (CAL FIRE), California Department of Parks and Recreation, California
Department of Toxic Substances Control (DTSC), California Department of Transportation, District 4 (DOT),
California Department of Transportation, Division of Aeronautics (DOT), California Department of
Transportation, Division of Transportation Planning (DOT), California Department of Water Resources (DWR),
California Fish and Game Commission (CDFGC), California Governor's Office of Emergency Services (OES),
California Highway Patrol (CHP), California Native American Heritage Commission (NAHC), California Natural
Resources Agency, California Public Utilities Commission (CPUC), California Regional Water Quality Control
Board, San Francisco Bay Region 2 (RWQCB), California State Coastal Conservancy (SCC), California State
Lands Commission (SLC), Office of Historic Preservation, San Francisco Bay Conservation and Development
Commission (BCDC), State Water Resources Control Board, Division of Drinking Water, State Water Resources
Control Board, Division of Drinking Water, District 3, State Water Resources Control Board, Division of Water
Quality, State Water Resources Control Board, Divison of Financial Assistance, California Department of Fish
and Wildlife, Bay Delta Region 3 (CDFW)

State Reviewing Agency Comments
California Department of Fish and Wildlife, Bay Delta Region 3 (CDFW)

Development Types
Industrial (two separate buildings (A&B): A winery; B warehouse)(Sq. Ft. 210727, Acres 14, Employees 65)

Local Actions
Use Permit

Project Issues
Biological Resources, Cultural Resources, Mandatory Findings of Significance, Transportation

Public Review Period Start
10/19/2024

Public Review Period End
11/17/2024
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Attachments

Disclaimer: The Governor’s Office of Land Use and Climate Innovation (LCI) accepts no responsibility for the
content or accessibility of these documents. To obtain an attachment in a different format, please contact
the lead agency at the contact information listed above. For more information, please visit LCI’s Accessibility
Site.

Draft Environmental Document [Draft IS, NOI_NOA_Public notices, OPR Summary Form, Appx,]

20241017_E & P ISMND_final     20241018_Summary_Form_for_Document_Submittal_E&P    

E & P NOI     EP Tech Bldg A WSR APN_057-250-030    

EP Tech Bldg B WSL_APN_057-250-031_&_-032     Geotechnical Report    

NapaSan WILLSR-100 - Technology Way Bldg AB    

TIS for a Winery and Warehouse at the Napa Airport Business Park    

DOCX 270 K PDF 492 K

DOCX 282 K PDF 879 K

PDF 432 K PDF 35375 K

PDF 217 K

PDF 6780 K

Notice of Completion [NOC] Transmittal form

20241018_NOC_E&P    PDF 1064 K

State Comment Letters [Comments from State Reviewing Agency(ies)]

2024100855_CDFW Comment    PDF 358 K
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• 

Notice of Completion & Environmental Document Transmittal 
1vfail to: State Clearinghouse, P.O. Box 3044, Sacramento, CA 95812-3044 (916) 445-0613 
For Hand Delivery/Street Address: 1400 Tenth Street, Sacramento, CA 95814 

Project Title: E & P Technology Way, Buildings A.& B - Use Permits #P22-00307 & #P22-00308 

Appendix C 

SCH# 

l.,ead Agency: Napa County Planning, Building, Environmental Services (PBES) 

Mailing Address: 1195 THIRD STEET SUITE 210 

Contact Person: Sean Trippi, Supervising Planner 

Phone: (707) 253-4417 

City: _N_a_p_a ___________________ _ Zip: 94559 County: _N_a..;..p_a ______________ _ 

--------------------------------------------------------------Project Location: County: Napa City/Nearest Com1nunity: Ame.rican Canyon ----------------- ------------------Cross Streets: Technology Way/ Morris Court Zip Code: 94558 ------
Longitude/Latitude (degrees, n1inutes and seconds): 38 ° 13 ., 36.23 "N / 122 ° 16.04' 46 11 W Total Acres: _2_0_.0_7 ______ _ 

Assessor's Parcel No.: 057-250-030, -031, -032 Section: 2 Twp.: _4_n __ _ Range; _4_w __ _ Base: Mt Diablo 

Within 2 Miles: State Hwy#: 12 / 29 ------------ Water\vays: Napa River ------------------------
Airports: Napa County Airport Railways: CA Northern Railroad Schools: NIA --------------------------------------------------------------------------Document Type: 

CEQA: 0 NOP 
D EarJy Cons 
D NegDec 
Ii] Mit Neg Dec 

0 DraftEIR 
D Supplement/Subsequent EIR 
(Prior SCH No.) _____ _ 
Other: 

NEPA: □ NOI Other: 
□ EA 
□ Draft EIS 
□ 'FONSl 

D Joint Document 
D Final Document 
D Other: --------

----------------------------------~-----------------------------Local Action Type: 

D General Plan Update 
D General Plan Amendment 
D General Plan Element 
D Community Plan 

D Specific Plan 
D Master Plan 
D ·Planned Unit Development 
□ Site Plan 

D Rezone 
D Prezone 
Ii] Use Permit 
D Land Division (Subdivisio11, etc.) 

D Annexation 
D Redevelop1nent 
D Coastal Permit 
D Other: -------

--------------------------------------------------------------Development Type: 
I 

D Residential: Units --- Acres __ _ 
□ Office: Sq.ft. ---□ Commercial:Sq.ft. __ _ 

Acres __ _ Emplo)1ees __ _ D Transportation: Type _____________ _ 

Iii Industrial: Sq.ft. 210,727 

D Educational: 

Acres --- Employees __ _ D Mining: Mineral _____________ _ 
D Power: Type ______ MW ____ _ Acres --- Employees_6_5 __ 

---------------------□ Recreational: 
D Waste Treatment:Type MGD ____ _ 
D Hazardous Waste:Type ____________ _ ---------------------□ Water Facilities:Type ______ _ MGD D Other: _________________ _ ______ __, ____________________________________________________ . __ _ 

Project Issues Discussed in Document: 

D Aesthetic/Visual D Fiscal D Recreation/Parks 
D Agricultural Land D Flood Plain/Flooding D Schools/Universities 
D Air Quality D Forest Land/Fire Hazard D Septic Systen1s 
Iii Archeological/Historical D Geologic/Seismic D Sewer Capacity 
Iii Biological Resow·ces D Minerals D Soil Erosion/Co1npaction/Grading 
D Coastal Zone D Noise D Solid Waste 
D Drainage/ Absorption D Population/Housing Balance D Toxic/Hazardous 
D Economic/Jobs D Pul1lic Services/Facilities Ii] l~raffic/Circulation 

D Vegetation 
D Water Qua! ity 
D Water Supply/Groundwater 
D Wetland/Riparian 
D Growth Inducement 
D Land Use 
D Cumulative Effects 
[!] Other: mandatory findings 

--------------------------------------------------------------Present Land Use/Zoning/General Plan Designation: 

Industrial Park: Airport Compatibility (IP:AC) / Industrial ---------------------------------------------------------------Project Description: (please use a separate page if necessary) 

Building A project proposes wine production facility within the proposed 143,312 SF building with an annual production capacity of 450.000 gallons. The winery uses will include grape crushing, bulk wine 
processing and storage, stainless steef tank and barrel storage, bottling, and office space. In addition, approximately 13,000 SF of covered outdoor work area wlll be located on the north side of the 
building, The proposal also Includes 129 parking spaces and eight (8) spaces for semi-trailers. Access will be provided by three (3) new driveways; one (1) on Technology and two (2) on Morris Court. 

Buitdin9 B project proposes to allow warehouse uses within the proposed 66,915 SF building. The warehouse uses are consistent with allowable warehouse uses as outlined in Industrial Park zoning 
district (18.40.020) and the Napa Valley Business Park Specific Plan (NVBPSP.) The floor area ratio (FAR) after full build out '<'(Ill be 22.4%. below the allowable 35%. All vehicles will enter from a new 
access driveway on Technology Way that runs along the eastern property line. Trucks wiU then off load or prck up at the rear of the building. Trucks will be able to circulate around the building in a 
one-way loop, exiting at a second driveway on Technology Way on the west side the builc;ling. The entrance driveway will be wide enough to accommodate two-way traffic. 

Note: The State Clearinghouse ,viii assign identification nu,nbersfor all ne1v projects. !fa SCH number already exfslsj'or a project (e.g. Notice of'Prepcrration or 
p1:evious draft document) please fill in. 

Revised 20 I 0 



• 

Reviewing Agenc.ies Checklist 

Lead Agencies may recommen·d ·state ,clearinghouse distribution by marking a.gencies belo•w with and 11 X 11 .

If you have already sent your document to the agency please denot,e th.at with an °8 11 . 

X 

X 

Air Resources Board 
Boating & Waterways. Departinent .o,f 
California Emergency Management Agency 
California Highway Patrol 
Caltrans District# 

--

Caltrans Divisio·n of Aeronautics 
Caltrans Planning 
Central Val]ey Floo,d Protection Board 
Coac.hel1a Valley Mtns. ·Conservancy 
Coastal Comn1i ssion 
Colorado, River Board 
Conservation, Department of 
Correctio·ns, Department of 
Delta Protectio,n Commission 
E,ducation, Department ,o,f 
Energy Commission 
Fish & Gan1e Region# 3

--

Food & Agriculture, Departn1ent of 
Forestry and Fire Prote.cti-on, D,epa.rtment of 
Gen,eral Services, Departn1ent of 
Health Services Departme-nt ,of 

Office o,f Historic Preservation 
--

Office of Public ·s .chool Construction 
--

--

Parks & Recreation, Dep·artrnent of 

--

Pesticide Regulation, Department of 
Public Utilities Commission 

--

,_x __ Regional WQ,CB #_2 __ 
__ Resources Agency 

--

Resources Recycling and Recovery, Depart1nent ,of 
S.F. Bay ·Conservation & Devel,opment Comm. 

-- 'San Gabriel & Lower L.A. Rivers & Mtns. Co·nservancy 
__ :San J1oa.quin Riv·er Conserv.ancy 

--

:S.anta Monica Mtns. Conserv.ancy 
State .Lands Commission -------
SWRCB: Clean Water Grants ·--

-- SWRCB: Water QuaJity 
__ SWRCB: Water Rights 

--

Taho,e Regional Planning. Agency 

·-- Toxic S·ubstances Control, Department of

·-- Water Resources� Department of

·Other:
-- -------------------

X 

Housing & Co,mmunity Develo·pment 
Native Am,erican Heritage Commission 

Lo,cal Public Review Per'iod (to b,e fillled in1 by lead. agenc.y) 

Starting Date. October 1. 91, 2024

-- ·Other.: __________________ _

En,ding Date Nov,ember 201
, 202.4

iiliailliiJlaiiiiiiil'iiiiiiiiiiiiil ......... _l_l ______________ lillllllllll __ lillll.-_...... ______ .!!!!!!!!!!!!l!!_!!!!l!!!!!!!!!!!l!!l!!!!!!!!!!--1-1-------•---------•-,- ........ I-

Lead Ag1ency (Compl,ete if appli:cable): 

-

Consulting Firm: LAK Associate,s, LLC

Address: PO Box 7043

City/State/Zip: .· Corte Madera, CA '94976

Contact: Sean Kennings

Ph.on.e: 415-533-2111

App,licant: _M_i_ke_K_eI_Ie11_Y _______________ _ 
Address: 5150 IFai;r Oaks Blvd, Suite 101-219 
City/State/Zip: Carmichael, CA 94·608

Phone:     (916) 956--0524

_____ 11iiiiiiiiiiiii,-.--.111111111111iiiiiiiiiii·· ---•--liiiiiiiiiiiiii-----.....i11:111111!!!!!!!!!_1!!!!!!!!!!!!!!_1!!!!!!!!!!!!!!_,!!l!!!!!!!!!!!!l!!!!l!!!!!a ______ ,_l ____________ l ________________ �_1. __ iiii 

D1gimlly signed by Sean Kannlngs 
Date: 21)24, 10, 17 15.26:29-07'00' Signatu,re of L,ead Agency Representa·tive: S,ean K•ennings 

----------------------

Autlhority cited· Section 21083, Public Resources Code. R,efer-enoe: Section 21161, Publi:c Resources C,ode.

Date: 10/17 /24

Revised 20 l 0 
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Print From 

Summary Form for Electronic Document Submittal Form F 

Lead agencies may include 15 hardcopies of this document when submitting electronic copies of Environmental Impact 
Reports, Negative Declarations, Mitigated Negative Declarations, or Notices of Preparation to the State Clearinghouse 
(SCH). The SCH also accepts other summaries, such as EIR Executive Summaries prepared pursuant to CEQA Guidelines 
Section 15123. Please include one copy of the Notice of Completion Form (NOC) with your submission and attach the 
summary to each electronic copy of the document. 

SCH#: ____________ _ 

Project Title: E & P Technology Way, Buildings A & B - Use Permits #P22-00307 & #P22-00308 

Lead Agency: County of Napa PBES 

Contact Name: Sean Kennings, contract planner 

Email: sean@lakassociates.com Phone Number: _4_1_5-_5_3_3_-2_1_1_1 _____ _ 

Project Location: Technology Way and Morris Ct, American Canyon, CA Napa 
City County 

Project Description (Proposed actions, location, and/or consequences). 

Building A project proposes wine production facility within the proposed 143,312 SF building with an annual production 
capacity of 450,000 gallons. The winery uses will include grape crushing, bulk wine .processing and storage, stainless 
steel tank and barrel storage, bottling, and office space. In addition, approximately 13,000 SF of covered outdoor work 
area Will be located on the north side of the building. The proposal also includes 129 parking spaces and eight (8) spaces 
for semi-trailers. Access will be provided by three (3) new driveways; one (1) on Technology and two (2) on Morris Court. 

Building B project proposes to allow warehouse uses within the proposed 66,915 SF building. The warehouse use.s are 
consistent with allowable warehouse uses as outlined in Industrial Park zoning district (18.40.020) and the Napa Valley 
Business Park Specific Plan (NVBPSP.) The floor area ratio (FAR) after full build out will be 22.4%, below the allowable 
35%. All vehicles will enter from a new access driveway on Technology Way that runs along the eastern property line. 
Trucks will then off load or pick up at the rear of the building. 

Identify the project's significant or potentially significant effects and briefly describe any proposed mitigation measures that 
would reduce or avoid that effect. 

biological resources: B10-1: silt fencing plan to protect the Sheehy Creek Conservation Easement; B10-2: The project 
sponsor or permittee shall conduct protocol-level special-status plant surveys during the flowering time of the target 
species; BI0-3: A survey for active bird nests shall be conducted by a qualified biologist; BI0-4 (Swainson's Hawk 
Surveys and Avoidance Buffer): If Project activities are scheduled during the nesting season for Swainson's hawk (March 
1 to September 15), prior to beginning work on the Project, a qualified biologist shall conduct surveys; BI0-5: Impacts to 
Swainson's hawk foraging habitat shall be quantified by a qualified biologist; 810-6 (Burrowing Owl Habitat Assessment 
and Surveys): A qualified biologist shall conduct a habitat assessment and surveys for wintering burrowing owls prior to 
construction; BI0-7 (Burrowing Owl Foraging Habitat Mitigation): Impacts to burrowing owl foraging habitat shall be 
quantified by a qualified biologist; BI0-8: The project sponsor or permittee shall install exclusion fencing during the wet 
season; 810-9: The project sponsor or permittee shall provide an arborists report and tree protection plan prepared by a 
qualified biologist/arborist; CUL T-1: Prior to ground disturbance activities on site, the project sponsor shall provide a 
cultural resources and tribal cultural resources sensitivity and awareness training program (Worker Environmental 
Awareness Program [WEAP]); TRANS-1: The project sponsor for the Building B warehouse building shall submit a 
Transportation Demand Management Plan prepared by a qualified traffic engineer 

Revised September 2011 
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continued 

If applicable, describe any of the project's areas of controversy known to the Lead Agency, including issues raised by 
agencies and the public. 

biological resources 
cultural resources 
traffic and circulation 

Provide a list of the responsible or trustee agencies for the project. 

I 

CDFW 

-

I 
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How Wetlands are Defined and
Identified under CWA Section
404

"Wetlands are areas that are inundated or saturated by surface or
ground water at a frequency and duration sufficient to support, and that
under normal circumstances do support, a prevalence of vegetation
typically adapted for life in saturated soil conditions. Wetlands generally
include swamps, marshes, bogs, and similar areas." - Definition of

wetlands as used by the U.S. Army Corps of Engineers (Corps) and the U.S.

Environmental Protection Agency (EPA) since the 1970s for regulatory purposes.

In more common language, wetlands are areas where the frequent and prolonged
presence of water at or near the soil surface drives the natural system meaning the kind
of soils that form, the plants that grow and the fish and/or wildlife communities that
use the habitat. Swamps, marshes and bogs are well-recognized types of wetlands.
However, many important specific wetland types have drier or more variable water
systems than those familiar to the general public. Some examples of these are vernal
pools (pools that form in the spring rains but are dry at other times of the year), playas
(areas at the bottom of undrained desert basins that are sometimes covered with
water) and prairie potholes.

11/26/25, 11:07 PM How Wetlands are Defined and Identified under CWA Section 404 | US EPA
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Characteristics of Wetlands
When the upper part of the soil is saturated with water at growing season temperatures,
soil organisms consume the oxygen in the soil and cause conditions unsuitable for most
plants. Such conditions also cause the development of soil characteristics (such as
color and texture) of so-called "hydric soils." The plants that can grow in such
conditions, such as marsh grasses, are called "hydrophytes." Together, hydric soils and
hydrophytes give clues that a wetland area is present.

The presence of water by ponding, flooding or soil saturation is not always a good
indicator of wetlands. Except for wetlands flooded by ocean tides, the amount of water
present in wetlands fluctuates as a result of rainfall patterns, snow melt, dry seasons
and longer droughts.

Some of the most well-known wetlands, such as the Everglades and Mississippi
bottomland hardwood swamps, are often dry. In contrast, many upland areas are very
wet during and shortly after wet weather. Such natural fluctuations must be considered
when identifying areas subject to Federal wetlands jurisdiction. Similarly, the effects of
upstream dams, drainage ditches, dikes, irrigation and other modifications must also
be considered.

Manual for Defining Wetlands
The EPA and the Corps use the 1987 Corps of Engineers Wetlands Delineation Manual
and Regional Supplements <https://www.usace.army.mil/missions/civil-works/regulatory-program-

and-permits/reg_supp/> to define wetlands for the Clean Water Act Section 404 permit
program. Section 404 requires a permit from the Corps or authorized state for the
discharge of dredged or fill material into the waters of the United States
<https://epa.gov/wotus>, including wetlands.

The 1987 Corps of Engineers Wetlands Delineation Manual and Regional Supplements
organizes characteristics of a potential wetland into three categories: soils, vegetation
and hydrology. The manual and supplements contain criteria for each category. With
this approach, an area that meets all three criteria is considered a wetland.

11/26/25, 11:07 PMHow Wetlands are Defined and Identified under CWA Section 404 | US EPA

https://www.epa.gov/cwa-404/how-wetlands-are-defined-and-identified-under-cwa-section-4042/3
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Jurisdictional Determinations
Jurisdictional Determinations are issued by the Army Corps of Engineers, and
determine whether a water will be regulated under CWA 404. These are often
determined by performing a jurisdictional delineation of waters on a property.

Jurisdictional Delineations are performed on a property in order to delineate which
waters are Waters of the U.S. and are therefore subject to CWA 404. Most often,  a
preliminary jurisdictional delineation is submitted to the Army Corps by the permit
applicant, which the Corps then verifies. The applicant can decide whether they would
like a final approved delineation or would like to proceed with an application with only
a verified preliminary delineation, which makes for a shorter process. When and how do
I do a jurisdictional delineation? <https://epa.gov/cwa-404/what-jurisdictional-delineation-under-cwa-

section-404>

Last updated on July 1, 2025
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WETLAND DELINEATION FIELD EVALUATION QUESTIONNAIRE 
 
This questionnaire should be completed for each boundary delineation performed.  The 
assumption is that two communities were evaluated, one wetland (= "lower community") and one 
upland ( = "upper community") so that a boundary between them could be identified.  Fill in the 
blanks or check spaces as appropriate.  Attach copies of the completed field data forms. 
 
Site Name or Location_______________________________________ Date_______________ 
Evaluator(s)_______________________________ Affiliation(s)_________________________ 
__________________________________________  ___________________________________ 
__________________________________________  ___________________________________ 
 
General Site Characteristics 
 
Is the site ___typical or ___problematic?  If problematic, explain:_________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
 
Wetland (lower community) 
 
Ecological System:  ___Saline Tidal  ___Fresh Tidal  ___Fresh Nontidal  ___Saline Nontidal 
Wetland Type:  ___Forested ___Shrub ___Emergent ___Moss/Lichen ___Farmed (hay or crop) 
                          ___Other (specify_________________________________________________) 
HGM Class:  ___Depression ___Riverine ___Fringe ___Slope ___Flat 
Vegetative Cover:  ___Dense  ___Evenly Mixed w/Nonvegetated  ___Sparse 
 
Nonwetland (upper community) 
 
Habitat Type:  ___Forest  ___ Shrub ___Meadow/Prairie ___Moss/Lichen ___Farmed 
                        ___Other (specify:_________________________________________________) 
 
1.  Was there a marked difference in the two plant communities? ___Yes ___No 
2.  Was there a gradual change in vegetation between the two communities creating a significant 
"transition zone" between?  ___Yes  ___No.  If so, how wide was this transition zone? _____feet 
3.  Was there an abrupt topographic change between the two communities? ___Yes  ___No 
 
Boundary Determination 
 
Compare results from the two methods: (1) current practice using the 1987 Manual and guidance 
memos, and (2) 1987 Manual with the draft Regional Supplement. 
 
1.  The wetland boundary was: ___the same or ___ different. 
2.  If different, which method produced the boundary higher on the landscape? 
 ___Manual with current guidance or ___Manual with Regional Supplement 
3.  What was the linear distance between the two boundaries?  ________feet 
4.  What type of indicator(s) were responsible for the difference in the boundaries? 

___Hydrophytic vegetation  ___Hydric soil  ___Wetland hydrology (check all that apply) 
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Assessment of the Indicators 
 
Hydrophytic Vegetation 
 
1.  Did the lower community pass the current basic test for hydrophytic vegetation (i.e., >50% of 
the dominants had an indicator status of FAC or wetter, excluding FAC-)?  ___Yes  ___No 
2.  Did the lower community pass the “dominance test” in the Regional Supplement (i.e., >50% 
of the dominants were FAC or wetter, counting FAC- as FAC)?  ___Yes  ___No 
3.  What other indicators of hydrophytic vegetation were observed in the lower community? 
    a) List those from the Manual with current guidance: ________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
    b) List those from the Regional Supplement: _______________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
4.  Was the vegetation in the lower community a problematic wetland community type? 
     ___Yes  ___No.    If so, briefly describe and explain how the problem was handled_________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
5.  Did the upper community pass the current basic test for hydrophytic vegetation (i.e., >50% of 
the dominants had an indicator status of FAC or wetter, excluding FAC-)?  ___Yes  ___No 
6.  Did the upper community pass the “dominance test” in the Regional Supplement (i.e., >50% 
of the dominants were FAC or wetter, counting FAC- as FAC)?  ___Yes  ___No 
7.  What other indicators of hydrophytic vegetation were observed in the upper community?   
    a)  List those from the Manual with current guidance: ________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
    b) List those from the Regional Supplement: _______________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
8.  Did both methods reach the same conclusion regarding the presence of hydrophytic vegetation 
for the upper community?  ___Yes  ___No.    If not, briefly explain_______________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
9.  Were the hydrophytic vegetation indicators in the Regional Supplement clearly described and 
easy to apply?   ___Yes  ___No.    If not, briefly explain________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
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Hydric Soil 
 
1.  Did both methods find indicators of hydric soil in the lower community?  ___Yes  ___No      
    a)  List those from the Manual with current guidance: ________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
    b) List those from the Regional Supplement: _______________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
2.  Did the lower community contain a problematic hydric soil (i.e., one that lacked indicators)? 
     ___Yes  ___No.   If so, briefly describe the problem and explain how it was handled: ______ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
3.  Did both methods reach the same conclusion regarding the presence of hydric soil in the upper 
community?  ___Yes  ___No.   If not, briefly explain___________________________________ 
_____________________________________________________________________________ 
    a) List indicators from the Manual with current guidance: ____________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
    b) List indicators from the Regional Supplement: ___________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
4.  Were the hydric soil indicators in the Regional Supplement clearly described and easy to 
apply?  ___Yes  ___No.   If not, briefly explain________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
 
Wetland Hydrology 
 
1.  Did both methods determine that wetland hydrology was present in the lower community? 
     (Requires 1 primary indicator or 2 secondary indicators.)   ___Yes  ___No 
    a)  List indicators from the Manual with current guidance: 
         Primary:____________________________  Secondary:____________________________ 
         ___________________________________   ____________________________________ 
         ___________________________________   ____________________________________ 
         ___________________________________   ____________________________________ 
    b) List indicators from the Regional Supplement:  
         Primary:____________________________  Secondary:____________________________ 
         ___________________________________   ____________________________________ 
         ___________________________________   ____________________________________ 
         ___________________________________   ____________________________________ 
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2.  Did the lower community contain a problematic wetland hydrology situation (i.e., one that 
lacked indicators)? 
     ___Yes  ___No.   If so, briefly describe the problem and explain how it was handled: ______ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
3.  Did both methods reach the same conclusion regarding wetland hydrology for the upper 
community?  ___Yes  ___No.   If not, briefly explain___________________________________ 
_____________________________________________________________________________ 
    a)  List indicators from the Manual with current guidance: 
         Primary:____________________________  Secondary:____________________________ 
         ___________________________________   ____________________________________ 
         ___________________________________   ____________________________________ 
         ___________________________________   ____________________________________ 
    b) List indicators from the Regional Supplement:  
         Primary:____________________________  Secondary:____________________________ 
         ___________________________________   ____________________________________ 
         ___________________________________   ____________________________________ 
         ___________________________________   ____________________________________ 
4.  Were the wetland hydrology indicators in the Regional Supplement clearly described and easy 
to apply?  ___Yes  ___No.   If not, briefly explain______________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
 
Comments on the Regional Supplement 
 
1.  Were the indicators and procedures in the Supplement clear and easy to apply?  
     ___Yes  ___No.   If not, how could they be improved?________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
2.  In your opinion, did the Regional Supplement make this wetland determination more 
defensible? ___Yes  ____No.  Briefly explain_________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
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3.  Based on your testing, do you want to recommend other indicators that should be considered 
for further evaluation?  ___Yes  ___No.  List by indicator type:___________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
4.  Was the Regional Supplement’s field data form complete, understandable, and easy to fill out?  
___Yes ___No.  If not, how could it be improved? ____________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
5.  Any additional comments or suggestions? _________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
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INTRODUCTION 
Riparian zones occur throughout the United 
States as long strips of vegetation adjacent to 
streams, rivers, lakes, reservoirs, and other 
inland aquatic systems that affect or are 
affected by the presence of water.  This 
vegetation contributes to unique ecosystems 
that perform a large variety of ecological 
functions.  Unfortunately, considerable variation 
is associated with riparian terminology, similar 
to problems associated with wetlands 
terminology (Mitsch and Gosselink 1993).  This 
can lead to confusion when people attempt to 
communicate about riparian zones, particularly 
if they come from different disciplinary 
backgrounds.  The goals of this paper are to 
promote awareness of this problem by 
describing variation associated with semantics 
in riparian terminology, to explain why this 
contributes to confusion, to show the 
importance of attempting to standardize this 
terminology, and to suggest ways that natural 
resource professionals can better describe 
what comprises a riparian ecosystem. 
 
 
WHY IS THERE CONFUSION? 
No Universally Accepted Riparian 
Definition.   
No single wetland definition appears to meet or 
satisfy the needs of all scientists or agencies.  
For example, Cowardin et al. (1979) defined 
wetlands and deepwater habitats for the 
National Wetlands Classification System and 
Inventory (NWI), whereas the U. S. Army Corps 
of Engineers uses a different definition under 
Section 404 of the Clean Water Act to regulate 
the deposition of dredged and fill materials into 
wetlands.  Similarly, there is no universally  

recognized or widely accepted definition that 
adequately describes all riparian zones 
(Anderson 1987).  Riparian definitions found 
in some texts are over-simplified, and some 
books on wildlife habitats and plant 
communities do not adequately distinguish 
riparian communities from upland 
communities (Ohmart and Anderson 1986).   
 
Riparian definitions range from simple 
descriptions, such as "associated with 
water courses" (Dick-Peddie and Hubbard 
1977:86), to technical and detailed descriptions 
for specific areas (e.g., Minshall et al. (1989)).  
Recently, Ilhardt et al. (2000; p. 29) proposed a 
more functional definition for riparian zones.  
They suggested that riparian zones are, “three-
dimensional ecotones of interaction that include 
terrestrial and aquatic ecosystems, that extend 
down into the groundwater, up above the 
canopy, outward across the floodplain, up the 
near-slopes that drain to the water, laterally into 
the terrestrial ecosystem, and along the water 
course at a variable width.” However, there is 
no indication that this or other recent definitions 
will become universally accepted as the 
standard. 
 
Regional Differences.   
Stream and river ecosystems differ regionally 
and locally in many characteristics, including 
width, depth, frequency of flooding, 
hydrogeomorphic factors, and vegetation.  
These differences are most apparent between 
Eastern and Western regions of the United 
States.  Riparian zones in the arid West often 
occur on low-order streams having extreme 
and variable fluvial conditions (Mitsch and 
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Gosselink 1993).  In arid and semi-arid regions, 
there typically is a strong visual contrast 
between riparian and upland vegetation 
communities (Figure 1).  Often, these streams 
are ephemeral, with steep gradients and 
narrow floodplains.   
 

 
Figure 1.  Riparian zones in the Western 
United States tend to be much narrower 
than in the East and contrast highly with 
surrounding uplands. 
 
Riparian vegetation often consists of a lush 
mixture of trees, shrubs, and herbaceous 
vegetation, while adjacent upland areas are 
typically non-forested ecosystems such as 
grasslands and deserts.  Stream and riparian 
ecosystems in this region often are referred to 
by a number of regional terms such as desert 
washes and bosques higher in the watershed, 
and cottonwood bottomlands and arroyos along 
larger river systems.  Other Western riparian 
zones, such as those in the Rocky Mountains 
and the Pacific Northwest, are also very 
different from most Eastern systems.  They 
typically occur along faster-moving systems 
that occur in deeply incised valleys.  Many 
Midwestern riparian zones in agricultural-
dominated landscapes are also very apparent 
on the landscape; these riparian zones are 
often called gallery forests. 
 
The most extensive riparian zones in the 
United States are bottomland hardwood forests 
(BLH) that occur as vast forests along broad 
river floodplains or alluvial valleys in the 
Eastern, Southeastern, and Central United 
States (Huffman and Forsythe 1981, Mitsch 
and Gosselink 1993) (Figure 2).  Unlike many 
Western riparian systems, both BLH and 

adjacent uplands frequently are dominated by 
deciduous hardwoods, making the riparian 
zone a less-conspicuous component of the 
landscape (Johnson and Lowe 1985). 
 

 
Figure 2.  Bottomland hardwoods, typically 
labeled as a floodplain forest, are a type of 
riparian community. 
 
Lack of Consistent Terminology. 
Riparian zones are studied and managed by a 
variety of individuals (e.g., landscape 
ecologists, urban planners, hydrologists, fisher-
ies and wildlife biologists, agronomists, range 
managers, geomorphologists), who have 
developed and used their own specific 
terminology.  This lack of consistency among 
different perspectives further heightens 
confusion regarding riparian definitions and 
terminology (Bennett et al. 1989, Gregory et al. 
1991).  For example, what constitutes a 
properly functioning riparian zone for water 
quality protection to an agronomist or 
hydrologist may be only a fraction of the land 
area that a wildlife ecologist considers 
adequate to provide habitat or a wildlife 
movement corridor among larger habitat 
patches (Fischer and Fischenich 2000). 
 
Riparian literature from journal papers in a 
variety of ecological fields contains many terms 
describing vegetation adjacent to permanent 
and intermittent streams, rivers, lakes, 
wetlands, and other aquatic systems (Table 1), 
often without explicit definition.  Although many 
of these terms can be informative and 
descriptive, they tend to be used 
interchangeably without any clear 
understanding as to whether they described 
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Table 1.  Terminology from the Literature and Other Sources Describing Vegetation Located 
Adjacent to Aquatic Systems 
  
Riparian floodplains 
Riparian-wetland areas   
Riparian forests 
Riparian zones 
Riparian swamps 
Riparian woodlands   
Riparian corridors 
Riparian ecosystems  
Riparian sites 
Riparian wetlands  
Riparian mountain meadows   
Riparian forest stands 
Riparian ribbons 
Riverine bands 
River margins 
Riverine floodplains  
Riverine wetlands  
Gallery forests 

Riverfront hardwoods  
Alluvial swamp forests  
Buffer strips 
Streamside vegetation 
Streamside forests  
Streamside management zones 
Floodplain forest 
Drainage-associated vegetation 
Hardwood stringers   
Swamp forest 
Cottonwood bottomlands 
Bottomland hardwood riparian ecosystems 
Bottomland hardwoods 
Desert arroyos 
Mesquite bosques 
Hardwood bottoms 
Aquatic buffers  
Desert wash 
 

1 Terms from the Journal of Wildlife Management, Environmental Management, Wetlands, 
BioScience, Condor, Wilson Bulletin, Great Basin Naturalist, Journal of Range Management, 
Ecological Applications, Ecology, Canadian Journal of Fisheries and Aquatic Science, Proceedings 
of the Southeastern Association of Fish and Wildlife Agencies, Ecological Monographs, U.S. Forest 
Service General Technical Reports, U.S. Fish and Wildife Service Reports, and several books. 

 
 
similar areas from structural, functional, and 
ecological perspectives.  
 
Differences in Legal Protection. 
Although techniques exist for delineating the 
landward boundary of wetlands (e.g., 
Environmental Laboratory (1987)), no such 
standardized techniques exist for riparian 
zones.  Riparian zones often are referred to as 
wetlands, but these two terms are not 
necessarily synonymous (Ohmart and 
Anderson 1986, Ratti and Kadlec 1992).  
Jurisdictional wetlands, or those wetlands that 
meet the soil, vegetation, and hydrologic 
criteria in the "Corps of Engineers Wetlands 
Delineation Manual" (Environmental Laboratory 
1987), can occur within a riparian zone, but 
may only represent a small portion of the total 
riparian area.  Examples of jurisdictional 
wetlands occurring within the riparian zone 
include palustrine wetlands in the NWI 
(Cowardin et al. 1979) and riverine wetlands in 
Brinson (1993) (e.g., bottomland hardwoods in 
the Southeastern United States).  However, 

many other riparian zones were not included in 
the NWI because they did not meet the criteria 
of these classification schemes, especially in 
most arid and semi-arid Western states 
(Johnson et al. 1984, Kusler 1985, Lowe et al. 
1986).  
 
Major portions of riparian zones are not 
classified as wetlands by the Corps, and 
therefore, often are not afforded legal 
protection under Section 404.  However, 
vegetation, soils, and hydrologic processes that 
are unique from uplands, but do not meet the 
criteria of current wetlands definitions, regularly 
occur in riparian zones.  These areas are still 
functionally unique when compared to the 
adjacent upland habitats (Johnson et al. 1984, 
Debano and Schmidt 1989), yet they do not 
receive Federal protection as jurisdictional 
wetlands. 
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WHY IS CONSISTENT 
TERMINOLOGY IMPORTANT? 
Protecting Riparian-Dependent Species.  
Consistent terminology and a more universally 
accepted riparian definition could improve 
guidance for delineating riparian zones for the 
conservation of fish and wildlife populations.  
Although riparian habitats comprise a very 
small proportion of most landscapes, they 
frequently are used by wildlife in much greater 
proportion to their availability.  Riparian zones 
in the Western United States comprise less 
than 1 percent of the total land area, yet these 
areas are used by more species of breeding 
birds than any other habitat in North America 
(Knopf et al. 1988).  Thomas et al. (1979) 
reported 285 of 378 (75 percent) terrestrial 
species either required riparian zones 
year-round or were directly dependent on them 
for a portion of their life cycle.  Approximately 
190 species of North American amphibians are 
dependent on wetland breeding habitat (Clark 
1979), and many of these wetlands occur in 
riparian zones.  Riparian buffer strips are also 
very important for maintaining quality habitat for 
fish and other aquatic organisms (Large and 
Petts 1994). 
 
Riparian habitats are extremely important for 
some rare, endangered, and endemic species.  
For example, Brinson et al. (1981) suggested 
that of the 276 species listed as threatened or 
endangered by the United States Fish and 
Wildlife Service (USFWS) in 1980, at least 80 
(29 percent) were partially dependent on 
riparian habitats.  Mismanagement of BLH has 
been implicated as a primary cause for the 
extinction of the ivory-billed woodpecker 
(Campephilus principalis) and Carolina 
parakeet (Conuropis carolinensis) (Harris and 
Gosselink 1990).  The Southwestern willow 
flycatcher (Empidonax traillii extimus), which 
breeds in riparian habitats of the Southwest, is 
now listed as endangered by the USFWS 
because of large-scale loss of riparian habitat 
(USFWS 1995, Sogge et al. 1997).  Other 
riparian-obligate birds that have experienced 
significant population declines due to loss of 
riparian habitat include the swallow-tailed kite 
(Elanoides forficatus) in the Southeast, and 
least Bell’s vireo (Vireo bellii pusillus) (Guilfoyle 
and Wolters, in preparation) and yellow-billed 

cuckoo (Coccyzus americanus) in the 
Southwest (Olson and Gray 1989). 
 
Quantifying Riparian Habitat Loss. 
Many of the existing riparian zones, including 
associated wetlands and aquatic systems, 
suffer greatly from a variety of land-use 
practices, especially overgrazing, timber 
removal, flood-control, and nonpoint-source 
pollution.  Riparian zone destruction has varied 
regionally in the United States, with 
Southeastern and Southwestern states 
probably receiving the greatest impact.  For 
example, approximately 90 percent  of Arizona 
and New Mexico's original riparian ecosystems 
have disappeared (Brinson et al. 1981).  
Similar estimates have been made for BLH in 
the Southeast (Haynes and Moore 1988).  
 
 Because guidance on delineating the 
boundaries of wetlands is much clearer, better 
estimates are available for the loss of wetland 
habitat.    Despite the fact that major losses of 
riparian habitats have occurred, Brinson et al. 
(1981) suggested there was little work done in 
the United States to determine original and 
current riparian land area.  They suggested that 
only 4-6 million ha of intact natural-riparian 
communities remained in the United States in 
the early 1980's.  This and other estimates are 
highly dependent on how much streamside 
land area was included as riparian land.  Past 
efforts to identify the historical extent of riparian 
vegetation have undoubtedly been hampered 
by a lack of consistency in terminology.  Finally, 
because wetlands often comprise a portion of 
the riparian zone, separate loss estimates for 
wetlands and riparian zones are not always 
additive. 
 
 
RECOMMENDATIONS AND 
CONCLUSIONS 
Because of the diverse background of persons 
interested in riparian zones, standard 
terminology and classification schemes are 
critical to providing consistency.  Cowardin 
(1982) attempted to standardize some of the 
semantic problems occurring in the wetlands 
literature, and there is a similar need for 
scientists to agree on standard terminology 
when discussing riparian systems.  Until natural 
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resource professionals can agree on a 
definition of riparian zones and exactly what 
constitutes a riparian zone (e.g., what is its 
landward boundary), it will be difficult to 
manage these systems for the range of 
functions that they provide. Accomplishing 
these goals may aid future comparisons of 
riparian status and trends, and possibly provide 
a better chance for protection of riparian 
systems that occur in the arid and semi-arid 
Western United States.  Riparian zones in the 
Southwestern United States may not be as 
"wet" as those of the Eastern United States, but 
they play an equally important role in providing 
wildlife and fisheries habitat, wildlife movement 
corridors, erosion control, and nonpoint-source 
pollution control.  Kusler (1985) suggested all 
riparian zones should be designated as a class 
of lands similar to and as valuable as wetlands, 
but not meeting the strict wetlands definitions.  
Riparian zones should be better recognized as 
unique, functional ecosystems that need better 
legal protection similar to wetlands. 
 
Using specialized descriptor terms for  riparian 
vegetation (e.g., river margins, streamside 
forests, hardwood stringers) should be 
reduced, and the term "riparian" should be 
used whenever possible as the primary 
descriptor  when referring to transitional areas 
between aquatic and upland habitats.  Other 
terms with regional significance could be used 
in conjunction with riparian as a secondary 
descriptor term (e.g., riparian gallery forest, 
riparian mesquite bosque).  In addition, authors 
should provide a detailed description of the 
riparian vegetation structure and composition to 
assist readers in better understanding the type 
of system in question.  Consistent terminology, 
and the use of "riparian" as a keyword in 
journal articles and other papers, will also aid 
literature reviews for papers addressing 
riparian research and management.  Finally, 
Federal and state agencies should cooperate in 
an attempt to adopt a universal riparian 
definition and classification that is compatible 
with current wetland-classification systems. 
 
The authors hope that this technical note 
stimulates further discussion and promotes 
awareness of current terminology problems.  
The authors also hope to reduce the confusion 
in riparian terminology that exists in the 

literature and among professionals.  Additional 
information on riparian zone ecology and 
management can be obtained by contacting Dr. 
Richard A. Fischer, CEERD-EE-E, 
fischer@wes.army.mil or (601) 634-3983. 
 
 
ACKNOWLEDGMENTS 
This study was supported by the Ecosystem 
Management and Restoration Research 
Program, U.S. Army Engineer Research and 
Development Center, Waterways Experiment 
Station (WES).  This manuscript benefited 
greatly from discussions with Sammy King and 
George Hess.  We thank Dr. Ellis J. Clairain, 
Sammy L. King, Fritz L. Knopf, and Kirk 
Lohman for helpful reviews of this manuscript.  
WES technical reviews were provided by Drs. 
L. Jean O’Neil and H. Roger Hamilton, and Mr. 
Michael P. Guilfoyle, of the Environmental 
Laboratory, ERDC-EL. 
 
 
POINTS OF CONTACT 
For additional information, contact the senior 
author, Dr. Richard A. Fischer (601-634-3983, 
fischer@wes.army.mil) or the manager of the 
Ecosystem Management and Restoration 
Research Program, Dr. Russell F. Theriot 
(601-634-2733, therior@wes.army.mil).  This 
technical note should be cited as follows: 
 

Fischer, R. A., Martin, C. O, Ratti, J. T., 
and Guidice, J.  (2000).  "Riparian 
Terminology: Confusion and 
Clarification," (ERDC TN-EMRRP-SR-
25), U.S. Army Engineer Research and 
Development Center, Vicksburg, MS.  
www.wes.army.mil/el/emrrp 

 
 
REFERENCES 
Anderson, E. W.  (1987).  "Riparian area 
definition-- a viewpoint,"  Rangelands  9,70. 
 

 

WATER AUDIT CALIFORNIA  202501202 SUPPLMENT COMMENT PAGE 000025



                ERDC TN-EMRRP-SR-25 6

Bennett, P. S., Kunzmann, M. R., and  
Johnson, R. R.  (1989).  "Relative nature of 
wetlands:  Riparian and vegetational 
considerations."  Proceedings of the California 
riparian systems conference: Protection, 
management, and restoration for the 1990's.  
D. L. Abell, tech. coord., U.S. Forest Service 
General Technical Report PSW-110, 140-142. 
 
Brinson, M. M.  (1993).  "A hydrogeomorphic 
classification for wetlands," Technical Report 
WRP-DE-4, U.S. Army Engineer Waterways 
Experiment Station, Vicksburg, MS. 
 
Brinson, M. M., Swift, B. L.,  Plantico, C., and 
Barclay, J. S.  (1981).  "Riparian ecosystems: 
Their ecology and status,"  
U.S. Fish and Wildl. Service Report 
FWS/OBS-81/17.   
 
Clark, J. E.  (1979).  "Freshwater wetlands: 
Habitats for aquatic invertebrates, amphibians, 
reptiles, and fish." Wetland 
functions and values: The state of our 
understanding. P. E. Greeson, J. R. Clark, and 
J. E. Clark, eds. American Water Resources 
Association, Minneapolis, MN, 330-343. 
 
Cowardin, L. M.  (1982).  "Some conceptual 
and semantic problems in wetland classification 
and inventory,"  Wildlife Society Bulletin 10, 
57-60. 
 
Cowardin, L. M., Carter, V., Golet, F. C., and 
LaRoe, E.T.  (1979).  "Classification of 
wetlands and deepwater habitats of the United 
States,"  U.S. Fish and Wild. Service Publ. 
FWS/OBS-79-31. 
 
Debano, L. F., and  Schmidt, L. J.  (1989).  
"Improving southwestern riparian areas through 
watershed management,"  U.S. Forest Service 
General Technical Report RM-182,  Ft. Collins, 
CO. 
 
Dick-Peddie, W. A., and Hubbard, J.P.  (1977).  
"Classification of riparian habitat in the 
Southwest." Importance, Preservation and 
Management of Riparian Habitat: A 
Symposium. R. R. Johnson, and D. A. Jones, 
tech. coords., U.S. Forest Service General 
Technical Report RM-43, Tucson, AZ,  85-90. 
  

Environmental Laboratory.  (1987).  "Corps of 
Engineers Wetlands Delineation Manual,"  
Technical Report Y-87-1, U.S. Army Engineer 
Waterways Experiment Station, Vicksburg, MS. 
 
Fischer, R. A., and Fischenich, J.C.  (2000).  
"Design recommendations for riparian corridors 
and vegetated buffer strips," EMRRP Technical 
Notes Collection (TN EMRRP-SR-24), U.S. 
Army Engineer Research and Development 
Center, Vicksburg, MS. 
 
Gregory, S. V., Swanson, F. J., McKee, W. A., 
and Cummins, K. W.  (1991).  "An ecosystem 
perspective of riparian zones,"  BioScience  41, 
540-551. 
 
Guilfoyle, M. P., and  Wolters, M. S.  "Western 
riparian songbirds potentially impacted by 
USACE reservoir operations," EMRRP 
Technical Notes Collection, in preparation, U.S. 
Army Engineer Research and Development 
Center, Vicksburg, MS. 
www.wes.army.mil/el/emrrp. 
 
Harris, L. D., and Gosselink, J. G.  (1990). 
"Cumulative impacts of bottomland hardwood 
forest conversion on hydrology, water quality, 
and terrestrial wildlife." Ecological processes 
and cumulative impacts: Illustrated by 
bottomland hardwood wetland ecosystems. J. 
G. Gosselink, L. C. Lee, and T. A. Muir, eds. 
Lewis Publishers, Inc., Chelsea, MI, 259-322. 
 
Haynes, R. J., and Moore, L.  (1988).  
"Reestablishment of bottomland hardwoods 
within National Wildlife Refuges in the 
southeast."  Increasing our wetland resources.  
Proceedings of a Conference of the National 
Wildlife  Federation, Washington, DC.  J. 
Zelazny and J. S. Feierabend, eds., 95-103. 
 
Huffman, R. T., and Forsythe, S. W.  (1981).  
"Bottomland hardwood forest communities and 
their relation to anaerobic soil conditions." 
Wetlands of bottomland hardwood forests.  J. 
R. Clark and J. Benforado, eds., Elsevier, 
Amsterdam, 187-196. 
 

 

WATER AUDIT CALIFORNIA  202501202 SUPPLMENT COMMENT PAGE 000026



ERDC TN-EMRRP-SR-25  7 

Ilhardt, B. L., Verry, E. S., and Palik, B. J.  
(2000).  "Defining riparian areas." Riparian 
management in forests of the continental 
eastern United States. E. S. Very, J. W. 
Hornbeck, and C. A. Doloff, eds.  Lewis 
Publishers, New York, 23-42. 
 
Johnson, R. R.,  Carothers, S. W., and  
Simpson, J. M.  (1984).  "A riparian 
classification system." California riparian 
systems. R. E. Warner and K. M. Hendrix, eds., 
University of California Press, Berkeley, 375-
382. 
 
Johnson, R. R., and Lowe, C.H.  (1985).  "On 
the development of riparian ecology." 
Riparian ecosystems and their management: 
Reconciling conflicting uses. R. R.Johnson, C. 
D. Ziebell, D. R. Patton, P. F. Ffolliott, and R. 
H. Hamre, tech. coords.,  U.S. Forest Service 
General Technical Report RM-120,  Ft. Collins, 
CO, 112-116. 
 
Knopf, F. L., Johnson, R.R., Rich, T., Samson, 
F.B., and Szaro, R.C.  (1988).  "Conservation 
of riparian ecosystems in the United States," 
Wilson Bulletin 100, 272-284. 
 
Kusler, J.  (1985).  "A call for action: Protection 
of riparian habitat in the arid and semi-arid 
West." Riparian ecosystems and their 
management: Reconciling conflicting uses. R. 
R. Johnson, C. D. Ziebell, D. R. Patton, P. F. 
Ffolliott, and R. H. Hamre, tech. coords., U.S. 
Forest Service General Technical Report 
RM-120, Ft. Collins, CO, 6-8. 
 
Large, A. R. G., and Petts, G. E.  (1994). 
"Rehabilitation of river margins." The Rivers 
Handbook, Volume Two.  P. Calow and G. E. 
Petts, eds., Blackwell Scientific Publishers, 
401-437. 
 
Lowe, C. H.,  Johnson, R. R., and Bennett, P. 
S.  (1986).  "Riparian lands are wetlands: The 
problem of applying eastern American 
concepts and criteria to environments in the 
North American southwest."  Hydrology and 
water resources in Arizona and the southwest.  
Proceedings of the American Water Resources 
Associations, Arizona Section. Tucson, AZ, 89-
100. 
 

Minshall, G. W.,  Jensen, S. E., and Platts, W. 
S.  (1989).  "The ecology of stream and riparian 
habitats of the Great Basin region: A 
community profile,"  U.S. Fish and Wildlife 
Service Biological Report 85(7.24). 
 
Mitsch, W. J., and Gosselink, J. G.  (1993).  
Wetlands.  2nd ed.  Van Nostrand Reinhold, 
New York. 
 
Ohmart, R. D., and Anderson, B.W.  (1986).  
"Riparian habitats." Inventory and monitoring of 
wildlife habitat. A. Y. Cooperrider, R. J. Boyd, 
and H. R. Stuart, eds., U.S. Bureau of Land 
Management Service Center, Denver, CO, 
169-199. 
 
Olson, T. E., and Gray, M. V.  (1989).  
"Characteristics of least Bells vireo nest sites 
along the Santa Ynez River." California 
Riparian Systems Conference: Protection, 
management, and restoration in the 1990's. D. 
L. Abell (tech. coord.), U.S. Forest Service 
General Technical Report PSW-110, 278-284. 
     
Ratti, J. T., and Kadlec, J. A.  (1992).  "Concept 
plan for the preservation of wetland habitat of 
the Intermountain West,"  U.S. Fish and 
Wildlife Service, Region 1, Portland, OR. 
 
Sogge, M. K., Marshall, R. M., Sferra, S. J., 
and Tibbitts, T. J.  (1997).  "A southwestern 
willow flycatcher natural history summary and 
survey protocol," U.S. Department of the 
Interior, National Park Service, Technical 
Report NPS/NAUCPRS/NRTR-97/12. 
 
Thomas, J. W., Maser, C., and Rodiek, J. E.  
(1979).  "Riparian zones." Wildlife habitats in 
man-aged forests: The Blue Mountains of 
Oregon and Washington. J. W. Thomas, tech. 
ed.  U.S. Forest Service Agric. Handbook No. 
553, Washington, DC, 40-47. 
 
U.S. Fish and Wildlife Service.  (1995).  
"Final rule determining endangered status 
for the southwestern willow flycatcher." 
Federal Register 60:10694. 
 

 

WATER AUDIT CALIFORNIA  202501202 SUPPLMENT COMMENT PAGE 000027



ERDC/EL TR-10-3 98 

�

5 Difficult Wetland Situations in the 

Western Mountains, Valleys, and Coast 

Region 

Introduction 

6RPH�ZHWODQGV�FDQ�EH�GLIILFXOW�WR�LGHQWLI\�EHFDXVH�ZHWODQG�LQGLFDWRUV�PD\�
EH�PLVVLQJ�GXH�WR�QDWXUDO�SURFHVVHV�RU�UHFHQW�GLVWXUEDQFHV��7KLV�FKDSWHU�
SURYLGHV�JXLGDQFH�IRU�PDNLQJ�ZHWODQG�GHWHUPLQDWLRQV�LQ�GLIILFXOW�WR�
LGHQWLI\�ZHWODQG�VLWXDWLRQV�LQ�WKH�:HVWHUQ�0RXQWDLQV��9DOOH\V��DQG�&RDVW�
5HJLRQ��,W�LQFOXGHV�UHJLRQDO�H[DPSOHV�RI�SUREOHP�DUHD�ZHWODQGV�DQG�
DW\SLFDO�VLWXDWLRQV�DV�GHILQHG�LQ�WKH�&RUSV�0DQXDO��DV�ZHOO�DV�RWKHU�VLWX�
DWLRQV�WKDW�FDQ�PDNH�ZHWODQG�GHOLQHDWLRQ�PRUH�FKDOOHQJLQJ��3UREOHP�DUHD�
ZHWODQGV�DUH�QDWXUDOO\�RFFXUULQJ�ZHWODQG�W\SHV�WKDW�ODFN�LQGLFDWRUV�RI�
K\GURSK\WLF�YHJHWDWLRQ��K\GULF�VRLO��RU�ZHWODQG�K\GURORJ\�SHULRGLFDOO\�GXH�
WR�QRUPDO�VHDVRQDO�RU�DQQXDO�YDULDELOLW\��RU�SHUPDQHQWO\�GXH�WR�WKH�QDWXUH�
RI�WKH�VRLOV�RU�SODQW�VSHFLHV�RQ�WKH�VLWH��$W\SLFDO�VLWXDWLRQV�DUH�ZHWODQGV�LQ�
ZKLFK�YHJHWDWLRQ��VRLO��RU�K\GURORJ\�LQGLFDWRUV�DUH�DEVHQW�GXH�WR�UHFHQW�
KXPDQ�DFWLYLWLHV�RU�QDWXUDO�HYHQWV��7KLV�FKDSWHU�DOVR�SURYLGHV�D�ILHOG�
SURFHGXUH�IRU�TXDQWLI\LQJ�WKH�H[WHQW�RI�ZHWODQGV�LQ�DUHDV�ZKHUH�ZHWODQGV�
DQG�QRQ�ZHWODQGV�DUH�KLJKO\�LQWHUVSHUVHG�LQ�D�PRVDLF�SDWWHUQ��7KH�FKDSWHU�
LV�RUJDQL]HG�LQWR�WKH�IROORZLQJ�VHFWLRQV��

x 3UREOHPDWLF�+\GURSK\WLF�9HJHWDWLRQ�
x 3UREOHPDWLF�+\GULF�6RLOV�
x :HWODQGV�WKDW�3HULRGLFDOO\�/DFN�,QGLFDWRUV�RI�:HWODQG�+\GURORJ\�
x :HWODQG�1RQ�:HWODQG�0RVDLFV�

7KH�OLVW�RI�GLIILFXOW�ZHWODQG�VLWXDWLRQV�SUHVHQWHG�LQ�WKLV�FKDSWHU�LV�QRW�
LQWHQGHG�WR�EH�H[KDXVWLYH�DQG�RWKHU�VXFK�VLWXDWLRQV�PD\�H[LVW�LQ�WKH�
UHJLRQ��6HH�WKH�&RUSV�0DQXDO�IRU�JHQHUDO�JXLGDQFH��)XUWKHUPRUH��PRUH�
WKDQ�RQH�ZHWODQG�IDFWRU��L�H���YHJHWDWLRQ��VRLO��DQG�RU�K\GURORJ\��PD\�EH�
GLVWXUEHG�RU�SUREOHPDWLF�RQ�D�JLYHQ�VLWH��,Q�JHQHUDO��wetland determina-
tions on difficult or problematic sites must be based on the best informa-
tion available to the field inspector, interpreted in light of his or her 
professional experience and knowledge of the ecology of wetlands in the 
region��
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Problematic hydrophytic vegetation 

Description of the problem 

0DQ\�IDFWRUV�DIIHFW�WKH�VWUXFWXUH�DQG�FRPSRVLWLRQ�RI�SODQW�FRPPXQLWLHV�LQ�
WKH�:HVWHUQ�0RXQWDLQV��9DOOH\V��DQG�&RDVW�5HJLRQ��LQFOXGLQJ�FOLPDWLF�
YDULDELOLW\��HSKHPHUDO�ZDWHU�VRXUFHV�LQ�VRPH�SODFHV��VXSHUDEXQGDQFH�RI�
PRLVWXUH�LQ�RWKHUV��VDOLQLW\��DQG�KXPDQ�ODQG�XVH�SUDFWLFHV��$V�D�UHVXOW��
VRPH�ZHWODQGV�PD\�H[KLELW�LQGLFDWRUV�RI�K\GULF�VRLO�DQG�ZHWODQG�K\GURORJ\�
EXW�ODFN�DQ\�RI�WKH�K\GURSK\WLF�YHJHWDWLRQ�LQGLFDWRUV�SUHVHQWHG�LQ�
&KDSWHU����DW�OHDVW�DW�FHUWDLQ�WLPHV��7R�LGHQWLI\�DQG�GHOLQHDWH�WKHVH�ZHW�
ODQGV�PD\�UHTXLUH�VSHFLDO�SURFHGXUHV�RU�DGGLWLRQDO�DQDO\VLV�RI�IDFWRUV�
DIIHFWLQJ�WKH�VLWH��7R�WKH�H[WHQW�SRVVLEOH��WKH�K\GURSK\WLF�YHJHWDWLRQ�GHFL�
VLRQ�VKRXOG�EH�EDVHG�RQ�WKH�SODQW�FRPPXQLW\�WKDW�LV�QRUPDOO\�SUHVHQW�
GXULQJ�WKH�ZHW�SRUWLRQ�RI�WKH�JURZLQJ�VHDVRQ�LQ�D�QRUPDO�UDLQIDOO�\HDU��7KH�
IROORZLQJ�SURFHGXUH�DGGUHVVHV�VHYHUDO�H[DPSOHV�RI�SUREOHPDWLF�YHJHWDWLRQ�
VLWXDWLRQV�LQ�WKH�:HVWHUQ�0RXQWDLQV��9DOOH\V��DQG�&RDVW�5HJLRQ���

Procedure 

3UREOHPDWLF�K\GURSK\WLF�YHJHWDWLRQ�FDQ�EH�LGHQWLILHG�DQG�GHOLQHDWHG�XVLQJ�
D�FRPELQDWLRQ�RI�REVHUYDWLRQV�PDGH�LQ�WKH�ILHOG�DQG�RU�VXSSOHPHQWDO�
LQIRUPDWLRQ�IURP�WKH�VFLHQWLILF�OLWHUDWXUH�DQG�RWKHU�VRXUFHV��7KHVH�SUR�
FHGXUHV�VKRXOG�EH�DSSOLHG�RQO\�ZKHUH�LQGLFDWRUV�RI�K\GULF�VRLO�DQG�ZHWODQG�
K\GURORJ\�DUH�SUHVHQW��XQOHVV�RQH�RU�ERWK�RI�WKHVH�IDFWRUV�LV�DOVR�GLVWXUEHG�
RU�SUREOHPDWLF��EXW�QR�LQGLFDWRUV�RI�K\GURSK\WLF�YHJHWDWLRQ�DUH�HYLGHQW��
7KH�IROORZLQJ�SURFHGXUHV�DUH�UHFRPPHQGHG���

�� 9HULI\�WKDW�DW�OHDVW�RQH�LQGLFDWRU�RI�K\GULF�VRLO�DQG�RQH�SULPDU\�RU�WZR�
VHFRQGDU\�LQGLFDWRUV�RI�ZHWODQG�K\GURORJ\�DUH�SUHVHQW��,I�LQGLFDWRUV�RI�
HLWKHU�K\GULF�VRLO�RU�ZHWODQG�K\GURORJ\�DUH�DEVHQW��WKH�DUHD�LV�OLNHO\�QRQ�
ZHWODQG�XQOHVV�VRLO�DQG�RU�K\GURORJ\�DUH�DOVR�GLVWXUEHG�RU�SUREOHPDWLF��,I�
LQGLFDWRUV�RI�K\GULF�VRLO�DQG�ZHWODQG�K\GURORJ\�DUH�SUHVHQW��RU�DUH�DEVHQW�
GXH�WR�GLVWXUEDQFH�RU�RWKHU�SUREOHP�VLWXDWLRQV���SURFHHG�WR�VWHS����
�

�� 9HULI\�WKDW�WKH�DUHD�LV�LQ�D�ODQGVFDSH�SRVLWLRQ�WKDW�LV�OLNHO\�WR�FROOHFW�RU�
FRQFHQWUDWH�ZDWHU��$SSURSULDWH�VHWWLQJV�LQFOXGH�WKH�IROORZLQJ��,I�WKH�
ODQGVFDSH�VHWWLQJ�LV�DSSURSULDWH��SURFHHG�WR�VWHS����
�
D� &RQFDYH�VXUIDFH��H�J���GHSUHVVLRQ�RU�VZDOH��
E� $FWLYH�IORRGSODLQ�RU�ORZ�WHUUDFH�
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F� /HYHO�RU�QHDUO\�OHYHO�DUHD��H�J������WR���SHUFHQW�VORSH��
G� 7RH�VORSH��)LJXUH����RU�DQ�DUHD�RI�FRQYHUJHQW�VORSHV��)LJXUH����
H� )ULQJH�RI�DQRWKHU�ZHWODQG�RU�ZDWHU�ERG\�
I� $UHD�ZLWK�D�UHVWULFWLYH�VRLO�OD\HU�RU�DTXLWDUG�ZLWKLQ����LQ������FP��RI�WKH�

VXUIDFH�
J� $UHD�ZKHUH�JURXQGZDWHU�GLVFKDUJHV��H�J���D�VHHS��
K� 2WKHU��H[SODLQ�LQ�ILHOG�QRWHV�ZK\�WKLV�DUHD�LV�OLNHO\�WR�EH�LQXQGDWHG�RU�

VDWXUDWHG�IRU�ORQJ�SHULRGV���
�

�� 8VH�RQH�RU�PRUH�RI�WKH�DSSURDFKHV�GHVFULEHG�LQ�VWHS����6SHFLILF�3URE�
OHPDWLF�9HJHWDWLRQ�6LWXDWLRQV�EHORZ��RU�VWHS����*HQHUDO�$SSURDFKHV�WR�
3UREOHPDWLF�+\GURSK\WLF�9HJHWDWLRQ�RQ�SDJH������WR�GHWHUPLQH�ZKHWKHU�
WKH�YHJHWDWLRQ�LV�K\GURSK\WLF��,Q�WKH�UHPDUNV�VHFWLRQ�RI�WKH�GDWD�IRUP�RU�LQ�
WKH�GHOLQHDWLRQ�UHSRUW��H[SODLQ�WKH�UDWLRQDOH�IRU�FRQFOXGLQJ�WKDW�WKH�SODQW�
FRPPXQLW\�LV�K\GURSK\WLF�HYHQ�WKRXJK�LQGLFDWRUV�RI�K\GURSK\WLF�YHJHWD�
WLRQ�GHVFULEHG�LQ�&KDSWHU���ZHUH�QRW�REVHUYHG���
�

�� 6SHFLILF�3UREOHPDWLF�9HJHWDWLRQ�6LWXDWLRQV��
�
D� Temporal shifts in vegetation. $V�GHVFULEHG�LQ�&KDSWHU����WKH�VSHFLHV�

FRPSRVLWLRQ�RI�VRPH�ZHWODQG�SODQW�FRPPXQLWLHV�LQ�WKH�:HVWHUQ�
0RXQWDLQV��9DOOH\V��DQG�&RDVW�5HJLRQ�FDQ�FKDQJH�LQ�UHVSRQVH�WR�
VHDVRQDO�ZHDWKHU�SDWWHUQV�DQG�ORQJ�WHUP�FOLPDWLF�IOXFWXDWLRQV��
:HWODQG�W\SHV�WKDW�DUH�LQIOXHQFHG�E\�WKHVH�VKLIWV�LQFOXGH��EXW�DUH�QRW�
OLPLWHG�WR��ZHW�SUDLULHV��YHUQDO�SRROV�DQG�RWKHU�VHDVRQDO�GHSUHVVLRQDO�
ZHWODQGV��FRDVWDO�LQWHUGXQDO�ZHWODQGV��VHHSV��DQG�VSULQJV��/DFN�RI�
K\GURSK\WLF�YHJHWDWLRQ�GXULQJ�GU\�SHULRGV�VKRXOG�QRW�LPPHGLDWHO\�
HOLPLQDWH�D�VLWH�IURP�IXUWKHU�FRQVLGHUDWLRQ�DV�D�ZHWODQG��$�VLWH�TXDOLILHV�
IRU�IXUWKHU�FRQVLGHUDWLRQ�LI�WKH�SODQW�FRPPXQLW\�DW�WKH�WLPH�RI�VDP�
SOLQJ�GRHV�QRW�H[KLELW�K\GURSK\WLF�YHJHWDWLRQ�LQGLFDWRUV��EXW�LQGLFDWRUV�
RI�K\GULF�VRLO�DQG�ZHWODQG�K\GURORJ\�DUH�SUHVHQW��7KH�IROORZLQJ�VDP�
SOLQJ�DQG�DQDO\WLFDO�DSSURDFKHV�DUH�UHFRPPHQGHG�LQ�WKHVH�VLWXDWLRQV���
�
��� 6HDVRQDO�6KLIWV�LQ�3ODQW�&RPPXQLWLHV��

�
�D� ,I�SRVVLEOH��UHWXUQ�WR�WKH�VLWH�GXULQJ�WKH�QRUPDO�ZHW�SRUWLRQ�RI�

WKH�JURZLQJ�VHDVRQ�DQG�UH�H[DPLQH�WKH�VLWH�IRU�LQGLFDWRUV�RI�
K\GURSK\WLF�YHJHWDWLRQ��
�
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�E� ([DPLQH�WKH�VLWH�IRU�LGHQWLILDEOH�SODQW�UHPDLQV��HLWKHU�DOLYH�RU�
GHDG��RU�RWKHU�HYLGHQFH�WKDW�WKH�SODQW�FRPPXQLW\�WKDW�ZDV�
SUHVHQW�GXULQJ�WKH�QRUPDO�ZHW�SRUWLRQ�RI�WKH�JURZLQJ�VHDVRQ�
ZDV�K\GURSK\WLF���
�

�F� 8VH�RII�VLWH�GDWD�VRXUFHV�WR�GHWHUPLQH�ZKHWKHU�WKH�SODQW�FRP�
PXQLW\�WKDW�LV�QRUPDOO\�SUHVHQW�GXULQJ�WKH�ZHW�SRUWLRQ�RI�WKH�
JURZLQJ�VHDVRQ�LV�K\GURSK\WLF��$SSURSULDWH�GDWD�VRXUFHV�
LQFOXGH�HDUO\�JURZLQJ�VHDVRQ�DHULDO�SKRWRJUDSK\��1:,�PDSV��
VRLO�VXUYH\�UHSRUWV��RWKHU�UHPRWHO\�VHQVHG�GDWD��SXEOLF�LQWHU�
YLHZV��DQG�SUHYLRXV�UHSRUWV�DERXW�WKH�VLWH��
�

�G� ,I�WKH�YHJHWDWLRQ�RQ�WKH�VLWH�LV�VXEVWDQWLDOO\�WKH�VDPH�DV�WKDW�RQ�D�
ZHWODQG�UHIHUHQFH�VLWH�KDYLQJ�VLPLODU�VRLOV��ODQGVFDSH�SRVLWLRQ��
DQG�NQRZQ�ZHWODQG�K\GURORJ\��WKHQ�FRQVLGHU�WKH�YHJHWDWLRQ�WR�
EH�K\GURSK\WLF��VHH�VWHS��E�LQ�WKLV�SURFHGXUH�IRU�PRUH�
LQIRUPDWLRQ���
�

��� ([WHQGHG�'URXJKW�&RQGLWLRQV��L�H���ODVWLQJ�PRUH�WKDQ�WZR�JURZLQJ�
VHDVRQV���
�
�D� ,QYHVWLJDWH�FOLPDWH�UHFRUGV��H�J���:(76�WDEOHV��GURXJKW�LQGLFHV��

WR�GHWHUPLQH�LI�WKH�DUHD�LV�XQGHU�WKH�LQIOXHQFH�RI�D�GURXJKW��IRU�
PRUH�LQIRUPDWLRQ��VHH�WKH�VHFWLRQ�RQ�³:HWODQGV�WKDW�3HUL�
RGLFDOO\�/DFN�,QGLFDWRUV�RI�:HWODQG�+\GURORJ\´�ODWHU�LQ�WKLV�
FKDSWHU���,I�VR��HYDOXDWH�DQ\�RII�VLWH�GDWD�WKDW�SURYLGH�LQIRUPD�
WLRQ�RQ�WKH�SODQW�FRPPXQLW\�WKDW�H[LVWV�RQ�WKH�VLWH�GXULQJ�
QRUPDO�\HDUV��LQFOXGLQJ�DHULDO�SKRWRJUDSK\��1:,�PDSV��RWKHU�
UHPRWH�VHQVLQJ�GDWD��VRLO�VXUYH\�UHSRUWV��SXEOLF�LQWHUYLHZV��DQG�
SUHYLRXV�VLWH�UHSRUWV��'HWHUPLQH�ZKHWKHU�WKH�YHJHWDWLRQ�WKDW�LV�
SUHVHQW�GXULQJ�QRUPDO�\HDUV�LV�K\GURSK\WLF���
�

�E� ,I�WKH�YHJHWDWLRQ�RQ�WKH�GURXJKW�DIIHFWHG�VLWH�LV�VXEVWDQWLDOO\�WKH�
VDPH�DV�WKDW�RQ�D�ZHWODQG�UHIHUHQFH�VLWH�LQ�WKH�VDPH�JHQHUDO�
DUHD�KDYLQJ�VLPLODU�VRLOV�DQG�NQRZQ�ZHWODQG�K\GURORJ\��WKHQ�
FRQVLGHU�WKH�YHJHWDWLRQ�WR�EH�K\GURSK\WLF��VHH�VWHS��E�LQ�WKLV�
SURFHGXUH����
�

E� Sparse and patchy vegetation. 6RPH�ZHWODQGV�LQ�WKH�:HVWHUQ�0RXQ�
WDLQV��9DOOH\V��DQG�&RDVW�5HJLRQ�KDYH�VSDUVH�RU�SDWFK\�YHJHWDWLRQ�
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FRYHU��([DPSOHV�LQFOXGH�VRPH�WLGDO�PDUVKHV��DONDOLQH�IODWV��NHWWOH�
GHSUHVVLRQV��DQG�LQWHUGXQDO�VZDOH�ZHWODQGV��7KHVH�DUHDV�PD\�KDYH�
LQGLFDWRUV�RI�K\GULF�VRLOV�DQG�ZHWODQG�K\GURORJ\��EXW�WKH�YHJHWDWLRQ�LV�
QRW�FRQWLQXRXV�DFURVV�RU�DORQJ�WKH�ERXQGDU\�RI�WKH�ZHWODQG��'HOLQH�
DWLRQ�RI�WKHVH�DUHDV�FDQ�EH�FRQIXVLQJ�GXH�WR�WKH�LQWHUVSHUVLRQ�RI�ZHW�
ODQGV�DQG�RWKHU�SRWHQWLDO�ZDWHUV�RI�WKH�8QLWHG�6WDWHV��)RU�ZHWODQG�
GHOLQHDWLRQ�SXUSRVHV��DQ�DUHD�VKRXOG�EH�FRQVLGHUHG�YHJHWDWHG��DQG�D�
SRWHQWLDO�ZHWODQG��LI�WKHUH�LV���SHUFHQW�RU�PRUH�DUHDO�FRYHU�RI�SODQWV�DW�
WKH�SHDN�RI�WKH�JURZLQJ�VHDVRQ��8QYHJHWDWHG�DUHDV�KDYH�OHVV�WKDQ�
��SHUFHQW�SODQW�FRYHU��3DWFK\�YHJHWDWLRQ�LV�D�PRVDLF�RI�ERWK�YHJHWDWHG�
DQG�XQYHJHWDWHG�DUHDV��)LJXUH������,Q�VRPH�FDVHV��WKH�XQYHJHWDWHG�
SRUWLRQV�RI�D�ZHW�VLWH�PD\�PHHW�WKH�UHTXLUHPHQWV�IRU�RWKHU�ZDWHUV�RI�
WKH�8QLWHG�6WDWHV��7KHUHIRUH��GHOLQHDWLRQ�RI�VXFK�VLWHV�VKRXOG�LQFOXGH�
FRQVLGHUDWLRQ�RI�ERWK�ZHWODQGV�DQG�RWKHU�ZDWHUV��6HH�WKH�$ULG�:HVW�
UHJLRQDO�VXSSOHPHQW��8�6��$UP\�&RUSV�RI�(QJLQHHUV�������IRU�IXUWKHU�
LQIRUPDWLRQ���

�
Figure 53. Example of sparse and patchy plant cover in a wetland. Areas 

labeled as vegetated have 5 percent or more plant cover. Unvegetated areas 
(less than 5 percent plant cover) may meet requirements as other waters of 

the United States. 

F� Riparian areas. 5LSDULDQ�HFRV\VWHPV�DUH�KLJKO\�YDULDEOH�DFURVV�WKH��
UHJLRQ��DQG�FDQ�FRQWDLQ�ERWK�ZHWODQG�DQG�QRQ�ZHWODQG�FRPSRQHQWV��
5LSDULDQ�FRUULGRUV�FDQ�EH�OLQHG�ZLWK�K\GURSK\WLF�YHJHWDWLRQ��XSODQG�
YHJHWDWLRQ��XQYHJHWDWHG�DUHDV��RU�D�PRVDLF�RI�WKHVH�W\SHV��6RLOV�PD\�
ODFN�K\GULF�VRLO�LQGLFDWRUV�LQ�UHFHQWO\�GHSRVLWHG�PDWHULDOV��L�H���(QWLVROV��
HYHQ�ZKHQ�LQGLFDWRUV�RI�K\GURSK\WLF�YHJHWDWLRQ�DQG�ZHWODQG�K\GURORJ\�
DUH�SUHVHQW��6XUIDFH�K\GURORJ\�FDQ�YDU\�IURP�SHUHQQLDO�WR�LQWHUPLWWHQW�
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DQG��DIWHU�D�IORRGLQJ�HYHQW��ZDWHU�WDEOHV�FDQ�GURS�TXLFNO\�WR�ORZ�OHYHOV��
7KHUHIRUH��ZHWODQG�GHOLQHDWLRQ�LQ�ZHVWHUQ�ULSDULDQ�DUHDV�LV�RIWHQ�D�
FKDOOHQJH�DQG�VKRXOG�FRQVLGHU�WKH�SRWHQWLDO�LQWHUVSHUVLRQ�RI�ZHWODQGV�
DQG�RWKHU�SRWHQWLDO�ZDWHUV�RI�WKH�8QLWHG�6WDWHV��,Q�DGGLWLRQ��PDQ\�
ULSDULDQ�DUHDV�FRQWDLQ�UHPQDQW�VWDQGV�RI�WUHH�VSHFLHV�WKDW�PD\�KDYH�
JHUPLQDWHG�GXULQJ�XQXVXDOO\�KLJK�ZDWHU�HYHQWV�RU�XQGHU�ZHWWHU�FRQ�
GLWLRQV�WKDQ�FXUUHQWO\�H[LVW�DW�WKH�VLWH��)LJXUH������([DPSOHV�RI�VSHFLHV�
WKDW�RFFXU�LQ�WKHVH�VLWXDWLRQV�LQFOXGH�QDUURZOHDI�FRWWRQZRRG��ZLOORZV��
EDOVDP�SRSODU��DQG�UHG�DOGHU��7KHVH�DUHDV�PD\�VXSSRUW�SKUHDWRSK\WLF�
VSHFLHV�WKDW��ZKHQ�PDWXUH��DUH�DEOH�WR�H[SORLW�JURXQGZDWHU�WKDW�LV�WRR�
GHHS�WR�VXSSRUW�ZHWODQGV��,Q�VXFK�VLWXDWLRQV��WKHUH�PD\�EH�D�K\GUR�
SK\WLF�RYHUVWRU\�DQG�D�QRQ�K\GURSK\WLF�XQGHUVWRU\��,I�WKH�VRLOV�DUH�
(QWLVROV�ODFNLQJ�K\GULF�VRLO�IHDWXUHV�DQG�RU�ZHWODQG�K\GURORJ\�LV�
SUREOHPDWLF��WKH�K\GURSK\WLF�YHJHWDWLRQ�GHWHUPLQDWLRQ�VKRXOG�
HPSKDVL]H�XQGHUVWRU\�VSHFLHV��ZKLFK�PD\�EH�PRUH�LQGLFDWLYH�RI�
FXUUHQW�ZHWODQG�RU�QRQ�ZHWODQG�FRQGLWLRQV���

�
Figure 54. Mature Populus deltoides stand on an elevated floodplain terrace 

with xeric understory on the South Fork of the Shoshone River, Wyoming.  

G� Areas affected by grazing. 6KRUW��DQG�ORQJ�WHUP�JUD]LQJ�FDQ�FDXVH�
VKLIWV�LQ�GRPLQDQW�VSHFLHV�LQ�WKH�YHJHWDWLRQ��*UD]HUV�FDQ�LQIOXHQFH�WKH�
DEXQGDQFH�RI�SODQW�VSHFLHV�LQ�VHYHUDO�ZD\V��)RU�H[DPSOH��WUDPSOLQJ�E\�
ODUJH�KHUELYRUHV�FDQ�FDXVH�VRLO�FRPSDFWLRQ��DOWHULQJ�VRLO�SHUPHDELOLW\�
DQG�LQILOWUDWLRQ�UDWHV�DQG�DIIHFWLQJ�WKH�SODQW�FRPPXQLW\��*UD]HUV�FDQ�
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DOVR�LQIOXHQFH�WKH�DEXQGDQFH�RI�SODQW�VSHFLHV�E\�VHOHFWLYHO\�JUD]LQJ�
FHUWDLQ�VSHFLHV�RU�DYRLGLQJ�RWKHU�VSHFLHV��6KLIWV�LQ�VSHFLHV�FRPSRVLWLRQ�
GXH�WR�JUD]LQJ�FDQ�LQIOXHQFH�D�K\GURSK\WLF�YHJHWDWLRQ�GHWHUPLQDWLRQ��
%H�DZDUH�WKDW�VKLIWV�LQ�ERWK�GLUHFWLRQV��IDYRULQJ�HLWKHU�ZHWODQG�VSHFLHV�
RU�QRQ�ZHWODQG�VSHFLHV��FDQ�RFFXU�LQ�WKHVH�VLWXDWLRQV��/LPLWHG�JUD]LQJ�
GRHV�QRW�QHFHVVDULO\�DIIHFW�WKH�RXWFRPH�RI�D�K\GURSK\WLF�YHJHWDWLRQ�
GHFLVLRQ��+RZHYHU��WKH�IROORZLQJ�DSSURDFKHV�DUH�UHFRPPHQGHG�LQ�
FDVHV�ZKHUH�WKH�K\GURSK\WLF�YHJHWDWLRQ�GHWHUPLQDWLRQ�ZRXOG�EH�
XQUHOLDEOH�RU�PLVOHDGLQJ�GXH�WR�WKH�HIIHFWV�RI�JUD]LQJ���
�
��� ([DPLQH�WKH�YHJHWDWLRQ�RQ�D�QHDUE\��XQJUD]HG�UHIHUHQFH�VLWH�KDYLQJ�

VLPLODU�VRLOV�DQG�K\GURORJLF�FRQGLWLRQV��8QJUD]HG�DUHDV�PD\�EH�
SUHVHQW�RQ�DGMDFHQW�SURSHUWLHV�RU�LQ�IHQFHG�H[FORVXUHV�RU�VWUHDP�
VLGH�PDQDJHPHQW�]RQHV��$VVXPH�WKDW�WKH�VDPH�SODQW�FRPPXQLW\�
ZRXOG�H[LVW�RQ�WKH�JUD]HG�VLWH��LQ�WKH�DEVHQFH�RI�JUD]LQJ���
�

��� ,I�IHDVLEOH��UHPRYH�OLYHVWRFN�RU�IHQFH�UHSUHVHQWDWLYH�OLYHVWRFN�H[FOX�
VLRQ�DUHDV�WR�DOORZ�WKH�YHJHWDWLRQ�WLPH�WR�UHFRYHU�IURP�JUD]LQJ��DQG�
UHHYDOXDWH�WKH�YHJHWDWLRQ�GXULQJ�WKH�QH[W�JURZLQJ�VHDVRQ��
�

��� ,I�JUD]LQJ�ZDV�LQLWLDWHG�UHFHQWO\��XVH�RIIVLWH�GDWD�VRXUFHV�VXFK�DV�
DHULDO�SKRWRJUDSK\��1:,�PDSV��DQG�LQWHUYLHZV�ZLWK�WKH�ODQG�RZQHU�
DQG�RWKHU�SHUVRQV�IDPLOLDU�ZLWK�WKH�DUHD�WR�GHWHUPLQH�WKH�SODQW�
FRPPXQLW\�SUHVHQW�RQ�WKH�VLWH�EHIRUH�JUD]LQJ�EHJDQ��,I�WKH�SUH�
YLRXVO\�XQJUD]HG�FRPPXQLW\�ZDV�K\GURSK\WLF��WKHQ�FRQVLGHU�WKH�
FXUUHQW�YHJHWDWLRQ�WR�EH�K\GURSK\WLF���
�

��� ,I�DQ�DSSURSULDWH�XQJUD]HG�DUHD�FDQQRW�EH�ORFDWHG�RU�LI�WKH�
XQJUD]HG�YHJHWDWLRQ�FRQGLWLRQ�FDQQRW�EH�GHWHUPLQHG��PDNH�WKH�
ZHWODQG�GHWHUPLQDWLRQ�EDVHG�RQ�LQGLFDWRUV�RI�K\GULF�VRLOV�DQG�
ZHWODQG�K\GURORJ\���
�

H� Managed plant communities. 0DQ\�QDWXUDO�SODQW�FRPPXQLWLHV�
WKURXJKRXW�WKH�UHJLRQ�KDYH�EHHQ�DOWHUHG�DQG�DUH�PDQDJHG�WR�PHHW�
KXPDQ�JRDOV��([DPSOHV�LQFOXGH�FOHDULQJ�RI�ZRRG\�YHJHWDWLRQ�RQ�
UDQJHODQGV��SHULRGLF�GLVNLQJ�RU�SORZLQJ��SODQWLQJ�RI�QDWLYH�DQG�QRQ�
QDWLYH�VSHFLHV��LUULJDWLRQ�RI�SDVWXUHV�DQG�KD\ILHOGV��VXSSUHVVLRQ�RI�
ZLOGILUHV��DQG�WKH�XVH�RI�KHUELFLGHV��7KHVH�DFWLRQV�FDQ�UHVXOW�LQ�HOLPL�
QDWLRQ�RI�FHUWDLQ�VSHFLHV�DQG�WKHLU�UHSODFHPHQW�ZLWK�RWKHU�VSHFLHV��
FKDQJHV�LQ�DEXQGDQFH�RI�FHUWDLQ�SODQWV��DQG�VKLIWV�LQ�GRPLQDQW�VSHFLHV��
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SRVVLEO\�LQIOXHQFLQJ�D�K\GURSK\WLF�YHJHWDWLRQ�GHWHUPLQDWLRQ��7KH�
IROORZLQJ�DSSURDFKHV�DUH�UHFRPPHQGHG�LI�WKH�QDWXUDO�YHJHWDWLRQ�KDV�
EHHQ�DOWHUHG�WKURXJK�PDQDJHPHQW�WR�VXFK�DQ�H[WHQW�WKDW�D�K\GURSK\WLF�
YHJHWDWLRQ�GHWHUPLQDWLRQ�PD\�EH�XQUHOLDEOH���
�
��� ([DPLQH�WKH�YHJHWDWLRQ�RQ�D�QHDUE\��XQPDQDJHG�UHIHUHQFH�VLWH�

KDYLQJ�VLPLODU�VRLOV�DQG�K\GURORJLF�FRQGLWLRQV��$VVXPH�WKDW�WKH�
VDPH�SODQW�FRPPXQLW\�ZRXOG�H[LVW�RQ�WKH�PDQDJHG�VLWH��LQ�WKH�
DEVHQFH�RI�KXPDQ�DOWHUDWLRQ���
�

��� )RU�UHFHQWO\�FOHDUHG�RU�WLOOHG�DUHDV��QRW�SODQWHG�RU�VHHGHG���OHDYH�
UHSUHVHQWDWLYH�DUHDV�XQPDQDJHG�IRU�DW�OHDVW�RQH�JURZLQJ�VHDVRQ�
ZLWK�QRUPDO�UDLQIDOO�DQG�UHHYDOXDWH�WKH�YHJHWDWLRQ���
�

��� ,I�PDQDJHPHQW�ZDV�LQLWLDWHG�UHFHQWO\��XVH�RIIVLWH�GDWD�VRXUFHV�VXFK�
DV�DHULDO�SKRWRJUDSK\��1:,�PDSV��DQG�LQWHUYLHZV�ZLWK�WKH�ODQG�
RZQHU�DQG�RWKHU�SHUVRQV�IDPLOLDU�ZLWK�WKH�DUHD�WR�GHWHUPLQH�ZKDW�
SODQW�FRPPXQLW\�ZDV�SUHVHQW�RQ�WKH�VLWH�EHIRUH�WKH�PDQDJHPHQW�
RFFXUUHG���
�

��� ,I�WKH�XQPDQDJHG�YHJHWDWLRQ�FRQGLWLRQ�FDQQRW�EH�GHWHUPLQHG��
PDNH�WKH�ZHWODQG�GHWHUPLQDWLRQ�EDVHG�RQ�LQGLFDWRUV�RI�K\GULF�VRLO�
DQG�ZHWODQG�K\GURORJ\���
�

I� Aggressive invasive plants. 1DWLYH�DQG�QRQ�QDWLYH�DJJUHVVLYH��LQYDVLYH�
)$&8�RU�83/�SODQW�VSHFLHV�RIWHQ�EHFRPH�HVWDEOLVKHG�LQ�ZHWODQGV�GXH�
WR�WKHLU�DGDSWDELOLW\�DQG�DJJUHVVLYH�JURZWK�KDELWV��,QYDVLYH�VSHFLHV�
LQFOXGH�SODQWHG�RU�VHHGHG�VSHFLHV�WKDW�KDYH�HVFDSHG�DQG�EHFRPH�ZLGHO\�
HVWDEOLVKHG��,QYDVLYH�VSHFLHV�RIWHQ�SUHYHQW�WKH�HVWDEOLVKPHQW�RI�RWKHU�
VSHFLHV�E\�FRPSHWLQJ�VXFFHVVIXOO\�IRU�VSDFH��VXQOLJKW��RU�RWKHU�
UHVRXUFHV��([DPSOHV�RI�LQYDVLYH�VSHFLHV�LQ�WKH�UHJLRQ�LQFOXGH�EODFN�
EHUU\��Rubus discolor DQG R. ursinus���(QJOLVK�LY\��Hedera helix���
JRUVH��Ulex europaeus���DQG�YDULRXV�SDVWXUH�VSHFLHV��VXFK�DV�FUHHSLQJ�
VRIW�JUDVV��Holcus mollis��DQG�VZHHW�YHUQDO�JUDVV��Anthoxanthum 
odoratum���&HUWDLQ�)$&�DQG�)$&:�VSHFLHV�DUH�DOVR�DJJUHVVLYH�FRP�
SHWLWRUV�DQG�PD\�GRPLQDWH�QRQ�ZHWODQG�DUHDV��KRZHYHU��WKHVH�DUHDV�
DUH�XQOLNHO\�WR�EH�PLVWDNHQ�IRU�ZHWODQGV�GXH�WR�WKH�ODFN�RI�K\GULF�VRLO�
DQG�RU�ZHWODQG�K\GURORJ\�LQGLFDWRUV��7KH�IROORZLQJ�DSSURDFKHV�DUH�
UHFRPPHQGHG�ZKHQ�WKH�VLWH�KDV�LQGLFDWRUV�RI�K\GULF�VRLO�DQG�ZHWODQG�
K\GURORJ\�EXW�WKH�SODQW�FRPPXQLW\�LV�GRPLQDWHG�E\�)$&8�RU�83/�
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DJJUHVVLYH��LQYDVLYH�SODQW�VSHFLHV��7R�XVH�WKHVH�DSSURDFKHV��WKHUH�PXVW�
EH�HYLGHQFH�RI�WKH�VSHFLHV¶�LQYDVLYH�QDWXUH��VXFK�DV�SXEOLVKHG�OLWHUDWXUH�
RU�OLVWLQJ�RI�WKH�VSHFLHV�RQ�D�VWDWH�RU�ORFDO�OLVW�RI�LQYDVLYH�SODQWV��H�J���VHH�
WKH�86'$�3ODQWV�GDWDEDVH�http://plants.usda.gov/index.html����
�
��� ([DPLQH�D�QHDUE\�UHIHUHQFH�VLWH�KDYLQJ�VLPLODU�VRLOV��WRSRJUDSK\��

DQG�K\GURORJLF�FRQGLWLRQV��DQG�D�VLPLODU�SODQW�FRPPXQLW\�ZLWKRXW�
RU�ZLWK�UHGXFHG�SUHVHQFH�RI�WKH�LQYDVLYH�VSHFLHV��$VVXPH�WKDW�WKH�
VDPH�SODQW�FRPPXQLW\�ZRXOG�H[LVW�RQ�WKH�RULJLQDO�VLWH��LI�LQYDVLYH�
VSHFLHV�ZHUH�QRW�SUHYDOHQW��
�

��� ,I�IHDVLEOH��UHPRYH�WKH�LQYDVLYH�VSHFLHV�DQG�UHHYDOXDWH�WKH�YHJHWD�
WLRQ�GXULQJ�WKH�QH[W�JURZLQJ�VHDVRQ��7DNH�LQWR�FRQVLGHUDWLRQ�WKDW�
PDQ\�LQYDVLYH�VSHFLHV�DUH�YHU\�GLIILFXOW�WR�UHPRYH�DQG�ZLOO�UHVSURXW�
RU�UHHPHUJH�QH[W�VHDVRQ��+RZHYHU��HYHQ�WHPSRUDU\�UHPRYDO�RI�WKH�
LQYDVLYH�SODQW�PD\�UHOHDVH�RWKHU�VSHFLHV��
�

��� ,I�DQ�DSSURSULDWH�UHIHUHQFH�VLWH�FDQQRW�EH�ORFDWHG�DQG�WKH�LQYDVLYH�
VSHFLHV�FDQQRW�EH�UHPRYHG�DQG�WKH�VLWH�UHHYDOXDWHG�QH[W�VHDVRQ��
PDNH�WKH�ZHWODQG�GHWHUPLQDWLRQ�EDVHG�RQ�LQGLFDWRUV�RI�K\GULF�VRLO�
DQG�ZHWODQG�K\GURORJ\��
�

J� Areas affected by fires, floods, and other natural disturbances. :LOG�
ILUHV��IORRGV��DQG�RWKHU�FDWDVWURSKLF�GLVWXUEDQFHV�FDQ�GUDPDWLFDOO\�DOWHU�
WKH�YHJHWDWLRQ�RQ�D�VLWH��9HJHWDWLRQ�FDQ�EH�FRPSOHWHO\�RU�SDUWLDOO\�
UHPRYHG��RU�LWV�FRPSRVLWLRQ�DOWHUHG��GHSHQGLQJ�XSRQ�WKH�LQWHQVLW\�RI�
WKH�GLVWXUEDQFH��/LPLWHG�GLVWXUEDQFH�GRHV�QRW�QHFHVVDULO\�DIIHFW�WKH�
LQYHVWLJDWRU¶V�DELOLW\�WR�GHWHUPLQH�ZKHWKHU�WKH�SODQW�FRPPXQLW\�LV�RU�LV�
QRW�K\GURSK\WLF��+RZHYHU��LI�WKH�YHJHWDWLRQ�RQ�D�VLWH�KDV�EHHQ�UHPRYHG�
RU�PDGH�XQLGHQWLILDEOH�E\�D�UHFHQW�ILUH��IORRG��RU�RWKHU�GLVWXUEDQFH��
WKHQ�RQH�RU�PRUH�RI�WKH�IROORZLQJ�DSSURDFKHV�PD\�EH�XVHG�WR�GHWHU�
PLQH�ZKHWKHU�WKH�YHJHWDWLRQ�SUHVHQW�EHIRUH�WKH�GLVWXUEDQFH�ZDV�
K\GURSK\WLF��$GGLWLRQDO�JXLGDQFH�FDQ�EH�IRXQG�LQ�WKH�$W\SLFDO�
6LWXDWLRQV�VHFWLRQ�RI�WKH�&RUSV�0DQXDO��
�
��� ([DPLQH�WKH�YHJHWDWLRQ�RQ�D�QHDUE\��XQGLVWXUEHG�UHIHUHQFH�VLWH�

KDYLQJ�VLPLODU�VRLOV�DQG�K\GURORJLF�FRQGLWLRQV��$VVXPH�WKDW�WKH�
VDPH�SODQW�FRPPXQLW\�ZRXOG�H[LVW�RQ�WKH�GLVWXUEHG�VLWH�LQ�WKH�
DEVHQFH�RI�GLVWXUEDQFH��
�
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��� 8VH�RII�VLWH�LQIRUPDWLRQ�VRXUFHV�VXFK�DV�DHULDO�SKRWRJUDSK\��1:,�
PDSV��DQG�LQWHUYLHZV�ZLWK�NQRZOHGJHDEOH�LQGLYLGXDOV�WR�GHWHUPLQH�
WKH�SODQW�FRPPXQLW\�SUHVHQW�RQ�WKH�VLWH�EHIRUH�WKH�GLVWXUEDQFH��
�

��� ,I�WKH�XQGLVWXUEHG�YHJHWDWLRQ�FRQGLWLRQ�FDQQRW�EH�GHWHUPLQHG��
PDNH�WKH�ZHWODQG�GHWHUPLQDWLRQ�EDVHG�RQ�LQGLFDWRUV�RI�K\GULF�VRLO�
DQG�ZHWODQG�K\GURORJ\��
�

K� Vigor and stress responses to wetland conditions. 3ODQW�UHVSRQVHV�WR�
ZHW�VLWH�FRQGLWLRQV�DUH�RIWHQ�HDVLO\�REVHUYDEOH��0DQ\�SODQWV�GHYHORS�
VWUHVV�UHODWHG�IHDWXUHV��VXFK�DV�VWXQWLQJ�LQ�DJULFXOWXUDO�FURSV�DQG�
EURZQLQJ�RU�\HOORZLQJ�RI�QDWLYH�RU�SODQWHG�YHJHWDWLRQ��ZKHQ�VXEMHFWHG�
WR�ORQJ�SHULRGV�RI�VRLO�VDWXUDWLRQ�LQ�WKH�URRW�]RQH��&URS�VWUHVV�LQ�ZHW�
DJULFXOWXUDO�ILHOGV�LV�RIWHQ�HDVLO\�LGHQWLILDEOH�ERWK�LQ�WKH�ILHOG�DQG�RQ�
DHULDO�SKRWRJUDSK\��,Q�UHODWLYHO\�IURVW�IUHH�DUHDV��VXFK�DV�QHDU�WKH�
3DFLILF�FRDVW��HDUO\�VHDVRQ�JHUPLQDWLRQ�RI�)$&8�DQG�83/�VSHFLHV�
RFFXUV�LQ�VRPH�ZHWODQGV��H�J���YHUQDO�SRROV��SULRU�WR�WKH�RQVHW�RI�VHD�
VRQDO�K\GURORJ\��7KHVH�SODQWV�PD\�SHUVLVW�DQG�GRPLQDWH�LQ�ZHWODQGV�
GXULQJ�WKH�QRUPDO�ZHW�VHDVRQ��EXW�RIWHQ�VKRZ�HYLGHQFH�RI�VWUHVV��H�J���
VWXQWLQJ��EURZQLQJ��\HOORZLQJ��FRPSDUHG�WR�WKH�VDPH�VSHFLHV�JURZLQJ�
LQ�QHDUE\�QRQ�ZHWODQGV��,Q�DGGLWLRQ��PDQ\�VSHFLHV�JURZ�PRUH�DEXQ�
GDQWO\�RU�YLJRURXVO\�RQ�ZHW�VLWHV��SDUWLFXODUO\�ODWHU�LQ�WKH�JURZLQJ�
VHDVRQ�ZKHQ�DGMDFHQW�DUHDV�DUH�GU\LQJ�RXW�EXW�PRLVW�VRLOV�DUH�VWLOO�
SUHVHQW�LQ�ZHWODQGV��7KHVH�UHVSRQVHV�DUH�QRW�VSHFLHV�VSHFLILF�RU�HDVLO\�
PHDVXUDEOH�EXW�DUH�HYLGHQW�ZKHQ�WKH�YHJHWDWLRQ�RI�ZHWODQGV�DQG�DGMD�
FHQW�QRQ�ZHWODQGV�LV�FRPSDUHG��7KH�IROORZLQJ�SURFHGXUH�FDQ�KHOS�
GHWHUPLQH�ZKHWKHU�DQ�REVHUYHG�LQFUHDVH�RU�GHFUHDVH�LQ�SODQW�YLJRU�RU�
VWUHVV�LV�WKH�UHVXOW�RI�JURZLQJ�LQ�ZHWODQGV��7KH�SURFHGXUH�DVVXPHV�WKDW�
LQGLFDWRUV�RI�K\GULF�VRLO�DQG�ZHWODQG�K\GURORJ\�DUH�SUHVHQW�LQ�WKH�
SRWHQWLDO�ZHWODQG�DUHD��8VH�FDXWLRQ�LQ�DUHDV�ZKHUH�YDULDWLRQV�LQ�SODQW�
YLJRU�RU�VWUHVV�PD\�EH�GXH�WR�YDULDWLRQV�LQ�VDOLQLW\�RU�RWKHU�VRLO�FRQGL�
WLRQV��XQHYHQ�DSSOLFDWLRQ�RI�IHUWLOL]HUV�RU�KHUELFLGHV��RU�RWKHU�IDFWRUV�
QRW�UHODWHG�WR�ZHWQHVV��
�
��� &RPSDUH�DQG�GHVFULEH�LQ�ILHOG�QRWHV�WKH�VL]H��YLJRU��RU�RWKHU�VWUHVV�

UHODWHG�FKDUDFWHULVWLFV�RI�LQGLYLGXDOV�RI�WKH�VDPH�VSHFLHV�EHWZHHQ�
WKH�SRWHQWLDO�ZHWODQG�DUHD�DQG�WKH�LPPHGLDWHO\�VXUURXQGLQJ�QRQ�
ZHWODQGV��(PSKDVL]H�IHDWXUHV�WKDW�FDQ�EH�PHDVXUHG�RU�SKRWR�
JUDSKHG�DQG�LQFOXGH�WKLV�LQIRUPDWLRQ�LQ�WKH�ILHOG�UHSRUW��7R�TXDOLI\�
IRU�WKLV�SURFHGXUH��PRVW�LQGLYLGXDOV�RI�WKH�DIIHFWHG�VSHFLHV�PXVW�
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VKRZ�YLJRU�VWUHVV�UHVSRQVHV�LQ�WKH�ZHW�DUHD��,I�WKHUH�DUH�FOHDU�
GLIIHUHQFHV�LQ�SODQW�YLJRU�VWUHVV�UHVSRQVHV�EHWZHHQ�SRWHQWLDO�
ZHWODQG�DQG�DGMDFHQW�QRQ�ZHWODQG�DUHDV��SURFHHG�WR�VWHS����
�

��� 2EVHUYH�DQG�GHVFULEH�WUHQGV�LQ�SODQW�YLJRU�RU�VWUHVV�FRQGLWLRQV�
DORQJ�WKH�WRSRJUDSKLF�RU�ZHWQHVV�JUDGLHQW�IURP�WKH�SRWHQWLDO�
ZHWODQG�WR�WKH�DGMDFHQW�QRQ�ZHWODQG�DUHDV��7UHQGV�LQ�SODQW�
YLJRU�VWUHVV�UHVSRQVHV�PXVW�UHIOHFW�WKH�GLVWULEXWLRQ�RI�K\GULF�VRLOV��
ZHWODQG�K\GURORJ\�LQGLFDWRUV��WRSRJUDSK\��DQG�RU�ODQGVFDSH�
FRQGLWLRQV�UHOHYDQW�WR�ZHWODQGV��,I�VR��SURFHHG�WR�VWHS����
�

��� &RQVLGHU�WKH�DUHD�FRQWDLQLQJ�LQGLFDWRUV�RI�K\GULF�VRLO��ZHWODQG�
K\GURORJ\��DQG�HYLGHQFH�RI�SODQW�YLJRU�RU�VWUHVV�WR�EH�D�ZHWODQG��
'HWHUPLQH�WKH�ZHWODQG�ERXQGDU\�EDVHG�RQ�WKH�VSDWLDO�SDWWHUQV�LQ�
WKHVH�IHDWXUHV�SOXV�WRSRJUDSK\�DQG�ODQGVFDSH�FKDUDFWHULVWLFV��
�

�� *HQHUDO�$SSURDFKHV�WR�3UREOHPDWLF�+\GURSK\WLF�9HJHWDWLRQ��7KH�IROORZ�
LQJ�JHQHUDO�SURFHGXUHV�DUH�SURYLGHG�WR�LGHQWLI\�K\GURSK\WLF�YHJHWDWLRQ�LQ�
GLIILFXOW�VLWXDWLRQV�QRW�QHFHVVDULO\�DVVRFLDWHG�ZLWK�VSHFLILF�YHJHWDWLRQ�W\SHV�
RU�PDQDJHPHQW�SUDFWLFHV��LQFOXGLQJ�ZHWODQGV�GRPLQDWHG�E\�)$&8��1,��
12��RU�XQOLVWHG�VSHFLHV�WKDW�DUH�IXQFWLRQLQJ�DV�K\GURSK\WHV��7KHVH�SUR�
FHGXUHV�VKRXOG�EH�DSSOLHG�RQO\�ZKHUH�LQGLFDWRUV�RI�K\GULF�VRLO�DQG�ZHWODQG�
K\GURORJ\�DUH�SUHVHQW��RU�DUH�DEVHQW�GXH�WR�GLVWXUEDQFH�RU�RWKHU�SUREOHP�
VLWXDWLRQV��EXW�LQGLFDWRUV�RI�K\GURSK\WLF�YHJHWDWLRQ�DUH�QRW�HYLGHQW��7KH�
IROORZLQJ�DSSURDFKHV�DUH�UHFRPPHQGHG���
�
D� Direct hydrologic observations. 9HULI\�WKDW�WKH�SODQW�FRPPXQLW\�

RFFXUV�LQ�DQ�DUHD�VXEMHFW�WR�SURORQJHG�LQXQGDWLRQ�RU�VRLO�VDWXUDWLRQ�
GXULQJ�WKH�JURZLQJ�VHDVRQ��)RU�H[DPSOH��ORGJH�SROH�SLQH��Pinus 
contorta���D�)$&�WR�)$&8�VSHFLHV�LQ�WKH�UHJLRQ��RFFDVLRQDOO\�GRPLQDWHV�
WKH�YHJHWDWLRQ�LQ�DUHDV�WKDW�KDYH�VDWXUDWHG�VRLO�FRQGLWLRQV�GXULQJ�WKH�
HDUO\�SDUW�RI�WKH�JURZLQJ�VHDVRQ��2WKHU�H[DPSOHV�RI�)$&8�VSHFLHV�WKDW�
VRPHWLPHV�GRPLQDWH�ZHWODQGV�LQ�WKH�UHJLRQ�LQFOXGH�ZHVWHUQ�KHPORFN�
�.XFKOHU�������:DULQJ�DQG�)UDQNOLQ��������SRQGHURVD�SLQH��VDODO�
�Gaultheria shallon���+LPDOD\DQ�EODFNEHUU\��Rubus armeniacus = R. 
discolor = R. procerus���DQG�.HQWXFN\�EOXHJUDVV��Poa pratensis��
�LQGLFDWRU�VWDWXV�PD\�YDU\�E\�SODQW�OLVW�UHJLRQ���3UREOHPDWLF�K\GUR�
SK\WLF�YHJHWDWLRQ�FDQ�EH�HYDOXDWHG�E\�YLVLWLQJ�WKH�VLWH�DW����WR���GD\�
LQWHUYDOV�GXULQJ�WKH�SRUWLRQ�RI�WKH�JURZLQJ�VHDVRQ�ZKHQ�VXUIDFH�ZDWHU�
LV�PRVW�OLNHO\�WR�EH�SUHVHQW�RU�ZDWHU�WDEOHV�DUH�QRUPDOO\�KLJK��
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+\GURSK\WLF�YHJHWDWLRQ�LV�FRQVLGHUHG�WR�EH�SUHVHQW��DQG�WKH�VLWH�LV�D�
ZHWODQG��LI�VXUIDFH�ZDWHU�LV�SUHVHQW�DQG�RU�WKH�ZDWHU�WDEOH�LV����LQ��
����FP��RU�OHVV�IURP�WKH�VXUIDFH�IRU����RU�PRUH�FRQVHFXWLYH�GD\V�GXULQJ�
WKH�JURZLQJ�VHDVRQ�GXULQJ�D�SHULRG�ZKHQ�DQWHFHGHQW�SUHFLSLWDWLRQ�KDV�
EHHQ�QRUPDO�RU�GULHU�WKDQ�QRUPDO��,I�QHFHVVDU\��PLFURWRSRJUDSKLF�
KLJKV�DQG�ORZV�VKRXOG�EH�HYDOXDWHG�VHSDUDWHO\��7KH�QRUPDOLW\�RI�WKH�
FXUUHQW�\HDU¶V�UDLQIDOO�PXVW�EH�FRQVLGHUHG�LQ�LQWHUSUHWLQJ�ILHOG�UHVXOWV��
DV�ZHOO�DV�WKH�OLNHOLKRRG�WKDW�ZHW�FRQGLWLRQV�ZLOO�RFFXU�RQ�WKH�VLWH�DW�
OHDVW�HYHU\�RWKHU�\HDU��IRU�PRUH�LQIRUPDWLRQ��VHH�WKH�VHFWLRQ�RQ�
³:HWODQGV�WKDW�3HULRGLFDOO\�/DFN�,QGLFDWRUV�RI�:HWODQG�+\GURORJ\´�LQ�
WKLV�FKDSWHU����
��

E� Reference sites. ,I�LQGLFDWRUV�RI�K\GULF�VRLO�DQG�ZHWODQG�K\GURORJ\�DUH�
SUHVHQW��WKH�VLWH�PD\�EH�FRQVLGHUHG�WR�EH�D�ZHWODQG�LI�WKH�ODQGVFDSH�
VHWWLQJ��WRSRJUDSK\��VRLOV��DQG�YHJHWDWLRQ�DUH�VXEVWDQWLDOO\�WKH�VDPH�DV�
WKRVH�RQ�QHDUE\�ZHWODQG�UHIHUHQFH�DUHDV��+\GURORJLF�FKDUDFWHULVWLFV�RI�
ZHWODQG�UHIHUHQFH�DUHDV�VKRXOG�EH�GRFXPHQWHG�WKURXJK�ORQJ�WHUP�
PRQLWRULQJ�RU�E\�DSSOLFDWLRQ�RI�WKH�SURFHGXUH�GHVFULEHG�LQ�LWHP��D�
DERYH��5HIHUHQFH�VLWHV�VKRXOG�EH�PLQLPDOO\�GLVWXUEHG�DQG�SURYLGH�
ORQJ�WHUP�DFFHVV��6RLOV��YHJHWDWLRQ��DQG�K\GURORJLF�FRQGLWLRQV�VKRXOG�
EH�WKRURXJKO\�GRFXPHQWHG�DQG�WKH�GDWD�NHSW�RQ�ILOH�LQ�WKH�GLVWULFW�RU�
ILHOG�RIILFH���
��

F� Technical literature. 3XEOLVKHG�DQG�XQSXEOLVKHG�VFLHQWLILF�OLWHUDWXUH�
PD\�EH�XVHG�WR�VXSSRUW�D�GHFLVLRQ�WR�WUHDW�VSHFLILF�)$&8�VSHFLHV�RU�
VSHFLHV�ZLWK�QR�DVVLJQHG�LQGLFDWRU�VWDWXV��H�J���1,��12��RU�XQOLVWHG��DV�
K\GURSK\WHV�RU�FHUWDLQ�SODQW�FRPPXQLWLHV�DV�K\GURSK\WLF��3UHIHUDEO\��
WKLV�OLWHUDWXUH�VKRXOG�GLVFXVV�WKH�VSHFLHV¶�QDWXUDO�GLVWULEXWLRQ�DORQJ�WKH�
PRLVWXUH�JUDGLHQW��LWV�FDSDELOLWLHV�DQG�DGDSWDWLRQV�IRU�OLIH�LQ�ZHWODQGV��
ZHWODQG�W\SHV�LQ�ZKLFK�LW�LV�W\SLFDOO\�IRXQG��RU�RWKHU�ZHWODQG�VSHFLHV�
ZLWK�ZKLFK�LW�LV�FRPPRQO\�DVVRFLDWHG���

Problematic hydric soils 

Description of the problem 

Soils with faint or no indicators 

6RPH�VRLOV�WKDW�PHHW�WKH�K\GULF�VRLO�GHILQLWLRQ�PD\�QRW�H[KLELW�DQ\�RI�WKH�
LQGLFDWRUV�SUHVHQWHG�LQ�&KDSWHU����7KHVH�SUREOHPDWLF�K\GULF�VRLOV�H[LVW�IRU�
D�QXPEHU�RI�UHDVRQV�DQG�WKHLU�SURSHU�LGHQWLILFDWLRQ�UHTXLUHV�DGGLWLRQDO�
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LQIRUPDWLRQ��VXFK�DV�ODQGVFDSH�SRVLWLRQ��SUHVHQFH�RU�DEVHQFH�RI�UHVWULFWLYH�
VRLO�OD\HUV��RU�LQIRUPDWLRQ�DERXW�K\GURORJ\��7KLV�VHFWLRQ�GHVFULEHV�VHYHUDO�
VRLO�VLWXDWLRQV�LQ�WKH�:HVWHUQ�0RXQWDLQV��9DOOH\V��DQG�&RDVW�5HJLRQ�WKDW�
DUH�FRQVLGHUHG�WR�EH�K\GULF�LI�DGGLWLRQDO�UHTXLUHPHQWV�DUH�PHW��,Q�VRPH�
FDVHV��WKHVH�K\GULF�VRLOV�PD\�DSSHDU�WR�EH�QRQ�K\GULF�GXH�WR�WKH�FRORU�RI�
WKH�SDUHQW�PDWHULDO�IURP�ZKLFK�WKH�VRLOV�GHYHORSHG��,Q�RWKHUV��WKH�ODFN�RI�
K\GULF�VRLO�LQGLFDWRUV�LV�GXH�WR�FRQGLWLRQV�WKDW�LQKLELW�WKH�GHYHORSPHQW�RI�
UHGR[LPRUSKLF�IHDWXUHV�GHVSLWH�SURORQJHG�VRLO�VDWXUDWLRQ�DQG�DQR[LD��,Q�
DGGLWLRQ��UHFHQWO\�GHYHORSHG�ZHWODQGV�PD\�ODFN�K\GULF�VRLO�LQGLFDWRUV�
EHFDXVH�LQVXIILFLHQW�WLPH�KDV�SDVVHG�IRU�WKHLU�GHYHORSPHQW��([DPSOHV�RI�
SUREOHPDWLF�K\GULF�VRLOV�LQ�WKH�UHJLRQ�LQFOXGH��EXW�DUH�QRW�OLPLWHG�WR��WKH�
IROORZLQJ��

�� Moderately to Very Strongly Alkaline Soils. 7KLV�SUREOHPDWLF�VLWX�
DWLRQ�LV�OLPLWHG�WR�WKH�5RFN\�0RXQWDLQ�)RUHVWV�DQG�5DQJHODQG�6XEUHJLRQ�
�/55�(��DQG�LV�DVVRFLDWHG�ZLWK�GHSUHVVLRQDO�ZHWODQGV�DW�ORZHU�HOHYDWLRQV��
7KH�IRUPDWLRQ�RI�UHGR[�FRQFHQWUDWLRQV�DQG�GHSOHWLRQV�UHTXLUHV�WKDW�
VROXEOH�LURQ��PDQJDQHVH��DQG�RUJDQLF�PDWWHU�EH�SUHVHQW�LQ�WKH�VRLO��,Q�D�
QHXWUDO�WR�DFLGLF�VRLO��LURQ�DQG�PDQJDQHVH�UHDGLO\�HQWHU�LQWR�VROXWLRQ�DV�
UHGXFWLRQ�RFFXUV�DQG�WKHQ�SUHFLSLWDWH�LQ�WKH�IRUP�RI�UHGR[�FRQFHQWUDWLRQV�
DV�WKH�VRLO�EHFRPHV�R[LGL]HG��,GHQWLILDEOH�LURQ�RU�PDQJDQHVH�IHDWXUHV�GR�
QRW�IRUP�UHDGLO\�LQ�VDWXUDWHG�VRLOV�ZLWK�KLJK�S+��+LJK�S+������RU�KLJKHU��
FDQ�EH�FDXVHG�E\�PDQ\�IDFWRUV��6DOW�FRQWHQW�LV�D�FRPPRQ�FDXVH�RI�KLJK�VRLO�
S+�LQ�WKLV�UHJLRQ��,I�WKH�S+�LV�KLJK��LQGLFDWRUV�RI�K\GURSK\WLF�YHJHWDWLRQ�
DQG�ZHWODQG�K\GURORJ\�DUH�SUHVHQW��DQG�ODQGVFDSH�SRVLWLRQ�LV�FRQVLVWHQW�
ZLWK�ZHWODQGV�LQ�WKH�DUHD��WKHQ�WKH�VRLO�PD\�EH�K\GULF�HYHQ�LQ�WKH�DEVHQFH�
RI�D�UHFRJQL]HG�K\GULF�VRLO�LQGLFDWRU��,Q�WKH�DEVHQFH�RI�DQ�DSSURYHG�LQGL�
FDWRU��WKRURXJKO\�GRFXPHQW�VRLO�FRQGLWLRQV��LQFOXGLQJ�S+��LQ�DGGLWLRQ�WR�
WKH�UDWLRQDOH�IRU�LGHQWLI\LQJ�WKH�VRLO�DV�K\GULF��H�J���ODQGVFDSH�SRVLWLRQ��
YHJHWDWLRQ��HYLGHQFH�RI�K\GURORJ\��HWF����7KH�FRQFHSW�RI�KLJK�S+�LQFOXGHV�
WKH�86'$�WHUPV�0RGHUDWHO\�$ONDOLQH��6WURQJO\�$ONDOLQH��DQG�9HU\�6WURQJO\�
$ONDOLQH��86'$�1DWXUDO�5HVRXUFHV�&RQVHUYDWLRQ�6HUYLFH��������
�

�� Volcanic Ash or Diatomaceous Earth. 0DQ\�RI�WKHVH�VRLOV�KDYH�KLJK�
OHYHOV�RI�VLOLFD�WKDW�QDWXUDOO\�KDYH�KLJK�YDOXH�DQG�ORZ�FKURPD��7KHVH�VRLOV�
DOVR�DUH�LQKHUHQWO\�ORZ�LQ�LURQ��PDQJDQHVH��DQG�VXOIXU��0DQ\�K\GULF�VRLO�
LQGLFDWRUV�DUH�IRUPHG�SUHGRPLQDQWO\�E\�WKH�DFFXPXODWLRQ�RU�ORVV�RI�LURQ��
PDQJDQHVH��RU�VXOIXU�DQG��WKHUHIRUH��FDQQRW�IRUP�LQ�WKHVH�VRLOV��,Q�WKH�
DEVHQFH�RI�DQ�DSSURYHG�LQGLFDWRU��VRLO�DQG�ODQGVFDSH�FRQGLWLRQV�VKRXOG�EH�
GRFXPHQWHG�WKRURXJKO\��DORQJ�ZLWK�WKH�UDWLRQDOH�IRU�FRQVLGHULQJ�WKH�VRLO�
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WR�EH�K\GULF��H�J���ODQGVFDSH�SRVLWLRQ��YHJHWDWLRQ��HYLGHQFH�RI�K\GURORJ\��
HWF����$�VRLO�VFLHQWLVW�ZLWK�ORFDO�H[SHULHQFH�PD\�EH�QHHGHG�WR�KHOS�GHWHU�
PLQH�ZKHWKHU�VRLOV�ZHUH�GHYHORSHG�IURP�YROFDQLF�DVK�RU�GLDWRPDFHRXV�
HDUWK��
�

�� Vegetated Sand and Gravel Bars within Floodplains. &RDUVH�
WH[WXUHG�VRLOV�FRPPRQO\�RFFXU�RQ�YHJHWDWHG�EDUV�DERYH�WKH�DFWLYH�FKDQQHO�
RI�ULYHUV�DQG�VWUHDPV��,Q�VRPH�FDVHV��WKHVH�VRLOV�ODFN�K\GULF�VRLO�LQGLFDWRUV�
GXH�WR�VHDVRQDO�RU�DQQXDO�GHSRVLWLRQ�RI�QHZ�VRLO�PDWHULDO��ORZ�LURQ�RU�
PDQJDQHVH�FRQWHQW��DQG�ORZ�RUJDQLF�PDWWHU�FRQWHQW��5HGR[�FRQFHQWUD�
WLRQV�FDQ�VRPHWLPHV�EH�IRXQG�RQ�WKH�ERWWRPV�RI�FRDUVH�IUDJPHQWV�DQG�
VKRXOG�EH�H[DPLQHG�FORVHO\�WR�VHH�LI�WKH\�VDWLVI\�DQ�LQGLFDWRU��
�

�� Dark Parent Materials. 6RLOV�IRUPHG�LQ�GDUN�SDUHQW�PDWHULDOV�RIWHQ�GR�
QRW�H[KLELW�HDVLO\�UHFRJQL]DEOH�UHGR[LPRUSKLF�IHDWXUHV��7KHVH�VRLOV�DUH�QRW�
GDUN�GXH�WR�KLJK�RUJDQLF�PDWWHU�FRQWHQW�EXW��UDWKHU��EHFDXVH�WKH\�IRUPHG�
IURP�SDUHQW�PDWHULDOV�VXFK�DV�GDUN�VKDOHV�DQG�SK\OOLWHV��,Q�WKH�DEVHQFH�RI�
DQ�DSSURYHG�LQGLFDWRU��VRLO�DQG�ODQGVFDSH�FRQGLWLRQV�VKRXOG�EH�GRFX�
PHQWHG�WKRURXJKO\��'HVFULEH�VRLO�FKDUDFWHULVWLFV�RI�VXUURXQGLQJ�XSODQGV�
WKDW�DUH�WKH�OLNHO\�VRXUFH�RI�GDUN�SDUHQW�PDWHULDOV��DQG�LQFOXGH�WKH�
UDWLRQDOH�IRU�FRQVLGHULQJ�WKH�VRLO�LQ�TXHVWLRQ�WR�EH�K\GULF��H�J���ODQGVFDSH�
SRVLWLRQ��YHJHWDWLRQ��HYLGHQFH�RI�K\GURORJ\��HWF����
�

�� Recently Developed Wetlands. 5HFHQWO\�GHYHORSHG�ZHWODQGV�LQFOXGH�
PLWLJDWLRQ�VLWHV��ZHWODQG�PDQDJHPHQW�DUHDV��H�J���IRU�ZDWHUIRZO���RWKHU�
ZHWODQGV�LQWHQWLRQDOO\�RU�XQLQWHQWLRQDOO\�SURGXFHG�E\�KXPDQ�DFWLYLWLHV��
DQG�QDWXUDOO\�RFFXUULQJ�ZHWODQGV�WKDW�KDYH�QRW�EHHQ�LQ�SODFH�ORQJ�HQRXJK�
WR�GHYHORS�K\GULF�VRLO�LQGLFDWRUV��
�

�� Seasonally Ponded Soils. 6HDVRQDOO\�SRQGHG��GHSUHVVLRQDO�ZHWODQGV�
RFFXU�LQ�EDVLQV�DQG�YDOOH\V�WKURXJKRXW�WKH�:HVWHUQ�0RXQWDLQV��9DOOH\V��
DQG�&RDVW�5HJLRQ��0RVW�DUH�SHUFKHG�V\VWHPV��ZLWK�ZDWHU�SRQGLQJ�DERYH�D�
UHVWULFWLYH�VRLO�OD\HU��VXFK�DV�D�KDUGSDQ�RU�FOD\�OD\HU�WKDW�LV�DW�RU�QHDU�WKH�
VXUIDFH��H�J���9HUWLVROV���6RPH�RI�WKHVH�ZHWODQGV�ODFN�K\GULF�VRLO�LQGLFDWRUV�
GXH�WR�OLPLWHG�VDWXUDWLRQ�GHSWK��VDOLQH�FRQGLWLRQV��RU�RWKHU�IDFWRUV� 

Soils with relict hydric soil indicators 

6RPH�VRLOV�LQ�WKH�UHJLRQ�H[KLELW�UHGR[LPRUSKLF�IHDWXUHV�DQG�K\GULF�VRLO�
LQGLFDWRUV�WKDW�IRUPHG�LQ�WKH�UHFHQW�RU�GLVWDQW�SDVW�ZKHQ�FRQGLWLRQV�PD\�
KDYH�EHHQ�ZHWWHU�WKDQ�WKH\�DUH�WRGD\��7KHVH�IHDWXUHV�KDYH�SHUVLVWHG�HYHQ�
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WKRXJK�ZHWODQG�K\GURORJ\�PD\�QR�ORQJHU�EH�SUHVHQW��([DPSOHV�LQFOXGH�
VRLOV�DVVRFLDWHG�ZLWK�DEDQGRQHG�ULYHU�FRXUVHV�DQG�DUHDV�DGMDFHQW�WR�GHHSO\�
LQFLVHG�VWUHDP�FKDQQHOV��,Q�DGGLWLRQ��ZHWODQGV�WKDW�ZHUH�GUDLQHG�IRU�DJUL�
FXOWXUDO�SXUSRVHV�VWDUWLQJ�LQ�WKH�����V�PD\�FRQWDLQ�SHUVLVWHQW�K\GULF�VRLO�
IHDWXUHV��:HWODQG�VRLOV�GUDLQHG�GXULQJ�KLVWRULF�WLPHV�DUH�VWLOO�FRQVLGHUHG�WR�
EH�K\GULF�EXW�WKH\�PD\�QR�ORQJHU�VXSSRUW�ZHWODQGV���

5HOLFW�K\GULF�VRLO�IHDWXUHV�PD\�EH�GLIILFXOW�WR�GLVWLQJXLVK�IURP�FRQWHPSR�
UDU\�IHDWXUHV��+RZHYHU��LI�LQGLFDWRUV�RI�K\GURSK\WLF�YHJHWDWLRQ�DQG�ZHW�
ODQG�K\GURORJ\�DUH�SUHVHQW��WKHQ�K\GULF�VRLO�LQGLFDWRUV�FDQ�EH�DVVXPHG�WR�
EH�FRQWHPSRUDU\��

Procedure 

6RLOV�WKDW�DUH�WKRXJKW�WR�PHHW�WKH�GHILQLWLRQ�RI�D�K\GULF�VRLO�EXW�GR�QRW�
H[KLELW�DQ\�RI�WKH�LQGLFDWRUV�GHVFULEHG�LQ�&KDSWHU���FDQ�EH�LGHQWLILHG�E\�
WKH�IROORZLQJ�UHFRPPHQGHG�SURFHGXUH��7KLV�SURFHGXUH�VKRXOG�EH�XVHG�
RQO\�ZKHUH�LQGLFDWRUV�RI�K\GURSK\WLF�YHJHWDWLRQ�DQG�ZHWODQG�K\GURORJ\�
DUH�SUHVHQW��RU�DUH�DEVHQW�GXH�WR�GLVWXUEDQFH�RU�RWKHU�SUREOHP�VLWXDWLRQV��
EXW�LQGLFDWRUV�RI�K\GULF�VRLO�DUH�QRW�HYLGHQW��

�� 9HULI\�WKDW�RQH�RU�PRUH�LQGLFDWRUV�RI�K\GURSK\WLF�YHJHWDWLRQ�DUH�SUHVHQW�RU�
WKDW�WKH�YHJHWDWLRQ�LV�GLVWXUEHG�RU�SUREOHPDWLF��,I�VR��SURFHHG�WR�VWHS����
�

�� 9HULI\�WKDW�DW�OHDVW�RQH�SULPDU\�RU�WZR�VHFRQGDU\�LQGLFDWRUV�RI�ZHWODQG�
K\GURORJ\�DUH�SUHVHQW�RU�WKDW�LQGLFDWRUV�DUH�DEVHQW�GXH�WR�GLVWXUEDQFH�RU�
RWKHU�IDFWRUV��,I�VR��SURFHHG�WR�VWHS����,I�LQGLFDWRUV�RI�K\GURSK\WLF�YHJHWD�
WLRQ�DQG�RU�ZHWODQG�K\GURORJ\�DUH�DEVHQW��WKHQ�WKH�DUHD�LV�SUREDEO\�QRQ�
ZHWODQG�DQG�QR�IXUWKHU�DQDO\VLV�LV�UHTXLUHG��
�

�� 7KRURXJKO\�GHVFULEH�DQG�GRFXPHQW�WKH�VRLO�SURILOH�DQG�ODQGVFDSH�VHWWLQJ��
9HULI\�WKDW�WKH�DUHD�LV�LQ�D�ODQGVFDSH�SRVLWLRQ�WKDW�LV�OLNHO\�WR�FROOHFW�RU�
FRQFHQWUDWH�ZDWHU��$SSURSULDWH�VHWWLQJV�DUH�OLVWHG�EHORZ��,I�WKH�ODQGVFDSH�
VHWWLQJ�LV�DSSURSULDWH��SURFHHG�WR�VWHS����
�
D� &RQFDYH�VXUIDFH��H�J���GHSUHVVLRQ�RU�VZDOH��
E� $FWLYH�IORRGSODLQ�RU�ORZ�WHUUDFH�
F� /HYHO�RU�QHDUO\�OHYHO�DUHD��H�J������WR���SHUFHQW�VORSH��
G� 7RH�VORSH��)LJXUH����RU�DQ�DUHD�RI�FRQYHUJHQW�VORSHV��)LJXUH����
H� )ULQJH�RI�DQRWKHU�ZHWODQG�RU�ZDWHU�ERG\�
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I� $UHD�ZLWK�D�UHVWULFWLYH�VRLO�OD\HU�RU�DTXLWDUG�ZLWKLQ����LQ������FP��RI�WKH�
VXUIDFH�

J� $UHD�ZKHUH�JURXQGZDWHU�GLVFKDUJHV��H�J���D�VHHS��
K� 2WKHU��H[SODLQ�LQ�ILHOG�QRWHV�ZK\�WKLV�DUHD�LV�OLNHO\�WR�EH�LQXQGDWHG�RU�

VDWXUDWHG�IRU�ORQJ�SHULRGV��
�

�� 8VH�RQH�RU�PRUH�RI�WKH�IROORZLQJ�DSSURDFKHV�WR�GHWHUPLQH�ZKHWKHU�WKH�VRLO�
LV�K\GULF��,Q�WKH�UHPDUNV�VHFWLRQ�RI�WKH�GDWD�IRUP�RU�LQ�WKH�GHOLQHDWLRQ�
UHSRUW��H[SODLQ�ZK\�LW�LV�EHOLHYHG�WKDW�WKH�VRLO�ODFNV�DQ\�RI�WKH�17&+6�
K\GULF�VRLO�LQGLFDWRUV�GHVFULEHG�LQ�&KDSWHU���DQG�ZK\�LW�LV�EHOLHYHG�WKDW�WKH�
VRLO�PHHWV�WKH�GHILQLWLRQ�RI�D�K\GULF�VRLO��
�
D� 'HWHUPLQH�ZKHWKHU�RQH�RU�PRUH�RI�WKH�IROORZLQJ�LQGLFDWRUV�RI�

SUREOHPDWLF�K\GULF�VRLOV�LV�SUHVHQW��'HVFULSWLRQV�RI�HDFK�LQGLFDWRU�DUH�
JLYHQ�LQ�&KDSWHU����,I�RQH�RU�PRUH�LQGLFDWRUV�LV�SUHVHQW��WKHQ�WKH�VRLO�LV�
K\GULF��
�
��� ��FP�0XFN��$����
��� 5HG�3DUHQW�0DWHULDO��7)���
��� 9HU\�6KDOORZ�'DUN�6XUIDFH��7)����

�
E� 'HWHUPLQH�ZKHWKHU�RQH�RU�PRUH�RI�WKH�IROORZLQJ�SUREOHPDWLF�VRLO�

VLWXDWLRQV�LV�SUHVHQW��,I�SUHVHQW��FRQVLGHU�WKH�VRLO�WR�EH�K\GULF��
�
��� 0RGHUDWHO\�WR�9HU\�6WURQJO\�$ONDOLQH�6RLOV��/55�(��
��� 9ROFDQLF�$VK�RU�'LDWRPDFHRXV�(DUWK�
��� 9HJHWDWHG�6DQG�DQG�*UDYHO�%DUV�ZLWKLQ�)ORRGSODLQV�
��� 'DUN�3DUHQW�0DWHULDOV�
��� 5HFHQWO\�'HYHORSHG�:HWODQGV�
��� 6HDVRQDOO\�3RQGHG�6RLOV�
��� 2WKHU��LQ�ILHOG�QRWHV��GHVFULEH�WKH�SUREOHPDWLF�VRLO�VLWXDWLRQ�DQG�

H[SODLQ�ZK\�LW�LV�EHOLHYHG�WKDW�WKH�VRLO�PHHWV�WKH�K\GULF�VRLO�
GHILQLWLRQ��
�

F� 6RLOV�WKDW�KDYH�EHHQ�VDWXUDWHG�IRU�ORQJ�SHULRGV�DQG�KDYH�EHFRPH�
FKHPLFDOO\�UHGXFHG�PD\�FKDQJH�FRORU�ZKHQ�H[SRVHG�WR�DLU�GXH�WR�WKH�
UDSLG�R[LGDWLRQ�RI�IHUURXV�LURQ��)H����WR�)H����L�H���D�UHGXFHG�PDWUL[��
�)LJXUHV����DQG������,I�WKH�VRLO�FRQWDLQV�VXIILFLHQW�LURQ��WKLV�FDQ�UHVXOW�LQ�
DQ�REVHUYDEOH�FRORU�FKDQJH��HVSHFLDOO\�LQ�KXH�RU�FKURPD��7KH�VRLO�LV�
K\GULF�LI�D�PLQHUDO�OD\HU���LQ������FP��RU�PRUH�WKLFN�VWDUWLQJ�ZLWKLQ�
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���LQ������FP��RI�WKH�VRLO�VXUIDFH�WKDW�KDV�D�PDWUL[�YDOXH�RI���RU�PRUH�
DQG�FKURPD�RI���RU�OHVV�EHFRPHV�UHGGHU�E\�RQH�RU�PRUH�SDJHV�LQ�KXH�
DQG�RU�LQFUHDVHV�RQH�RU�PRUH�LQ�FKURPD�ZKHQ�H[SRVHG�WR�DLU�ZLWKLQ�
���PLQXWHV��9HSUDVNDV��������
�
&DUH�PXVW�EH�WDNHQ�WR�REWDLQ�DQ�DFFXUDWH�FRORU�RI�WKH�VRLO�VDPSOH�
LPPHGLDWHO\�XSRQ�H[FDYDWLRQ��7KH�FRORUV�VKRXOG�EH�REVHUYHG�FORVHO\�
DQG�H[DPLQHG�DJDLQ�DIWHU�VHYHUDO�PLQXWHV��'R�QRW�DOORZ�WKH�VDPSOH�WR�
EHFRPH�GU\��'U\�VRLOV�XVXDOO\�KDYH�D�GLIIHUHQW�FRORU�WKDQ�ZHW�RU�PRLVW�
VRLOV��$V�DOZD\V��GR�QRW�REWDLQ�FRORUV�ZKLOH�ZHDULQJ�VXQJODVVHV��&RORUV�
PXVW�EH�REWDLQHG�LQ�WKH�ILHOG�XQGHU�QDWXUDO�OLJKW�DQG�QRW�XQGHU�
DUWLILFLDO�OLJKW��
�

� �
Figure 55. This soil exhibits colors associated  

with reducing conditions. Scale is 1 cm. 
Figure 56. The same soil as in Figure 55 after 

exposure to the air and oxidation has occurred. 

G� ,I�WKH�VRLO�LV�VDWXUDWHG�DW�WKH�WLPH�RI�VDPSOLQJ��DOSKD��DOSKD�GLS\ULG\O�
UHDJHQW�FDQ�EH�XVHG�LQ�WKH�IROORZLQJ�SURFHGXUH�WR�GHWHUPLQH�LI�UHGXFHG�
�IHUURXV��LURQ�LV�SUHVHQW��,I�IHUURXV�LURQ�LV�SUHVHQW�DV�GHVFULEHG�EHORZ��
WKHQ�WKH�VRLO�LV�K\GULF��
�
$OSKD��DOSKD�GLS\ULG\O�LV�D�UHDJHQW�WKDW�UHDFWV�ZLWK�UHGXFHG�LURQ��,Q�
VRPH�FDVHV��LW�FDQ�EH�XVHG�WR�SURYLGH�HYLGHQFH�WKDW�D�VRLO�LV�K\GULF�ZKHQ�
LW�ODFNV�RWKHU�K\GULF�VRLO�LQGLFDWRUV��7KH�VRLO�LV�OLNHO\�WR�EH�K\GULF�LI�
DSSOLFDWLRQ�RI�DOSKD��DOSKD�GLS\ULG\O�WR�PLQHUDO�VRLO�PDWHULDO�LQ�DW�OHDVW�
���SHUFHQW�RI�D�OD\HU�DW�OHDVW���LQ������FP��WKLFN�ZLWKLQ�D�GHSWK�RI����LQ��
����FP��RI�WKH�VRLO�VXUIDFH�UHVXOWV�LQ�D�SRVLWLYH�UHDFWLRQ�ZLWKLQ�
���VHFRQGV�HYLGHQFHG�E\�D�SLQN�RU�UHG�FRORUDWLRQ�WR�WKH�UHDJHQW�GXULQJ�
WKH�JURZLQJ�VHDVRQ��
�
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8VLQJ�D�GURSSHU��DSSO\�D�VPDOO�DPRXQW�RI�UHDJHQW�WR�D�IUHVKO\�EURNHQ�
SHG�IDFH�WR�DYRLG�DQ\�FKDQFH�RI�D�IDOVH�SRVLWLYH�WHVW�GXH�WR�LURQ�FRQ�
WDPLQDWLRQ�IURP�GLJJLQJ�WRROV��/RRN�FORVHO\�DW�WKH�WUHDWHG�VRLO�IRU�
HYLGHQFH�RI�FRORU�FKDQJH��,I�LQ�GRXEW��DSSO\�WKH�UHDJHQW�WR�D�VDPSOH�RI�
NQRZQ�XSODQG�VRLO�DQG�FRPSDUH�WKH�UHDFWLRQ�WR�WKH�VDPSOH�RI�LQWHUHVW��
$�SRVLWLYH�UHDFWLRQ�ZLOO�QRW�RFFXU�LQ�VRLOV�WKDW�ODFN�LURQ�DQG�PD\�QRW�
RFFXU�LQ�VRLOV�ZLWK�KLJK�S+��7KH�ODFN�RI�D�SRVLWLYH�UHDFWLRQ�WR�WKH�
UHDJHQW�GRHV�QRW�SUHFOXGH�WKH�SUHVHQFH�RI�D�K\GULF�VRLO��6SHFLILF�
LQIRUPDWLRQ�DERXW�WKH�XVH�RI�DOSKD��DOSKD�GLS\ULG\O�FDQ�EH�IRXQG�LQ�
15&6�+\GULF�6RLOV�7HFKQLFDO�1RWH���
�http://soils.usda.gov/use/hydric/ntchs/tech_notes/index.html���
�

H� 8VLQJ�JDXJH�GDWD��ZDWHU�WDEOH�PRQLWRULQJ�GDWD��RU�UHSHDWHG�GLUHFW�
K\GURORJLF�REVHUYDWLRQV��VHH�LWHP��D�LQ�WKH�SURFHGXUH�IRU�3UREOHPDWLF�
+\GURSK\WLF�9HJHWDWLRQ�LQ�WKLV�FKDSWHU���GHWHUPLQH�ZKHWKHU�WKH�VRLO�LV�
SRQGHG�RU�IORRGHG��RU�WKH�ZDWHU�WDEOH�LV����LQ������FP��RU�OHVV�IURP�WKH�
VXUIDFH��IRU����RU�PRUH�FRQVHFXWLYH�GD\V�GXULQJ�WKH�JURZLQJ�VHDVRQ�LQ�
PRVW�\HDUV��DW�OHDVW���\HDUV�LQ�����RU����SHUFHQW�RU�KLJKHU�SUREDELOLW\��
�8�6��$UP\�&RUSV�RI�(QJLQHHUV��������,I�VR��WKHQ�WKH�VRLO�LV�K\GULF��
)XUWKHUPRUH��DQ\�VRLO�WKDW�PHHWV�WKH�17&+6�K\GULF�VRLO�WHFKQLFDO�
VWDQGDUG��15&6�+\GULF�6RLOV�7HFKQLFDO�1RWH�����
http://soils.usda.gov/use/hydric/ntchs/tech_notes/index.html��LV�K\GULF��

Wetlands that periodically lack indicators of wetland hydrology 

Description of the problem 

:HWODQGV�DUH�DUHDV�WKDW�DUH�IORRGHG�RU�SRQGHG��RU�KDYH�VRLOV�WKDW�DUH�
VDWXUDWHG�ZLWK�ZDWHU��IRU�ORQJ�SHULRGV�GXULQJ�WKH�JURZLQJ�VHDVRQ�LQ�PRVW�
\HDUV��,I�WKH�VLWH�LV�YLVLWHG�GXULQJ�D�WLPH�RI�QRUPDO�SUHFLSLWDWLRQ�DPRXQWV�
DQG�LW�LV�LQXQGDWHG�RU�WKH�ZDWHU�WDEOH�LV�QHDU�WKH�VXUIDFH��WKHQ�WKH�ZHWODQG�
K\GURORJ\�GHWHUPLQDWLRQ�LV�VWUDLJKWIRUZDUG��+RZHYHU��PXFK�RI�WKH�
:HVWHUQ�0RXQWDLQV��9DOOH\V��DQG�&RDVW�5HJLRQ�LV�FKDUDFWHUL]HG�E\�ORQJ��
KRW�VXPPHU�GU\�VHDVRQV��'XULQJ�WKH�GU\�VHDVRQ��VXUIDFH�ZDWHU�UHFHGHV�
IURP�ZHWODQG�PDUJLQV��ZDWHU�WDEOHV�GURS��DQG�PDQ\�ZHWODQGV�GU\�RXW�
FRPSOHWHO\��6XSHULPSRVHG�RQ�WKLV�VHDVRQDO�F\FOH�LV�D�ORQJ�WHUP�SDWWHUQ�RI�
PXOWL�\HDU�GURXJKWV�DOWHUQDWLQJ�ZLWK�\HDUV�RI�KLJKHU�WKDQ�DYHUDJH�UDLQIDOO��
:HWODQGV�LQ�JHQHUDO�DUH�LQXQGDWHG�RU�VDWXUDWHG�LQ�PRVW�\HDUV��DW�OHDVW�
��\HDUV�LQ�����RU����SHUFHQW�RU�KLJKHU�SUREDELOLW\��RYHU�D�ORQJ�WHUP�UHFRUG��
+RZHYHU��VRPH�ZHWODQGV�LQ�WKH�UHJLRQ�GR�QRW�EHFRPH�LQXQGDWHG�RU�
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VDWXUDWHG�LQ�VRPH�\HDUV�DQG��GXULQJ�GURXJKW�F\FOHV��PD\�QRW�LQXQGDWH�RU�
VDWXUDWH�IRU�VHYHUDO�\HDUV�LQ�D�URZ��

:HWODQG�K\GURORJ\�GHWHUPLQDWLRQV�DUH�EDVHG�RQ�LQGLFDWRUV��PDQ\�RI�ZKLFK�
ZHUH�GHVLJQHG�WR�EH�XVHG�GXULQJ�GU\�SHULRGV�ZKHQ�WKH�GLUHFW�REVHUYDWLRQ�
RI�VXUIDFH�ZDWHU�RU�D�VKDOORZ�ZDWHU�WDEOH�LV�QRW�SRVVLEOH��+RZHYHU��VRPH�
ZHWODQGV�PD\�ODFN�DQ\�RI�WKH�OLVWHG�K\GURORJ\�LQGLFDWRUV��SDUWLFXODUO\�GXU�
LQJ�WKH�GU\�VHDVRQ�RU�LQ�D�GU\�\HDU��7KH�HYDOXDWLRQ�RI�ZHWODQG�K\GURORJ\�
UHTXLUHV�VSHFLDO�FDUH�RQ�DQ\�VLWH�ZKHUH�LQGLFDWRUV�RI�K\GURSK\WLF�YHJHWD�
WLRQ�DQG�K\GULF�VRLO�DUH�SUHVHQW�EXW�K\GURORJ\�LQGLFDWRUV�DSSHDU�WR�EH�
DEVHQW��$PRQJ�RWKHU�IDFWRUV��WKLV�HYDOXDWLRQ�VKRXOG�FRQVLGHU�WKH�WLPLQJ�RI�
WKH�VLWH�YLVLW�LQ�UHODWLRQ�WR�QRUPDO�VHDVRQDO�DQG�DQQXDO�K\GURORJLF�YDUL�
DELOLW\��DQG�ZKHWKHU�WKH�DPRXQW�RI�UDLQIDOO�SULRU�WR�WKH�VLWH�YLVLW�KDV�EHHQ�
QRUPDO��7KLV�VHFWLRQ�GHVFULEHV�D�QXPEHU�RI�DSSURDFKHV�WKDW�FDQ�EH�XVHG�WR�
GHWHUPLQH�ZKHWKHU�ZHWODQG�K\GURORJ\�LV�SUHVHQW�RQ�VLWHV�ZKHUH�LQGLFDWRUV�
RI�K\GURSK\WLF�YHJHWDWLRQ�DQG�K\GULF�VRLO�DUH�SUHVHQW�EXW�K\GURORJ\�
LQGLFDWRUV�PD\�EH�ODFNLQJ�GXH�WR�QRUPDO�YDULDWLRQV�LQ�UDLQIDOO�RU�UXQRII��
KXPDQ�DFWLYLWLHV�WKDW�GHVWUR\�K\GURORJ\�LQGLFDWRUV��DQG�RWKHU�IDFWRUV��

Procedure 

�� 9HULI\�WKDW�LQGLFDWRUV�RI�K\GURSK\WLF�YHJHWDWLRQ�DQG�K\GULF�VRLO�DUH�SUHVHQW��
RU�DUH�DEVHQW�GXH�WR�GLVWXUEDQFH�RU�RWKHU�SUREOHP�VLWXDWLRQV��,I�VR��SURFHHG�
WR�VWHS����
�

�� 9HULI\�WKDW�WKH�DUHD�LV�LQ�D�ODQGVFDSH�SRVLWLRQ�WKDW�LV�OLNHO\�WR�FROOHFW�RU�
FRQFHQWUDWH�ZDWHU��$SSURSULDWH�VHWWLQJV�DUH�OLVWHG�EHORZ��,I�WKH�ODQGVFDSH�
VHWWLQJ�LV�DSSURSULDWH��SURFHHG�WR�VWHS����
�
D� &RQFDYH�VXUIDFH��H�J���GHSUHVVLRQ�RU�VZDOH��
E� $FWLYH�IORRGSODLQ�RU�ORZ�WHUUDFH�
F� /HYHO�RU�QHDUO\�OHYHO�DUHD��H�J������WR���SHUFHQW�VORSH��
G� 7RH�VORSH��)LJXUH����RU�DQ�DUHD�RI�FRQYHUJHQW�VORSHV��)LJXUH����
H� )ULQJH�RI�DQRWKHU�ZHWODQG�RU�ZDWHU�ERG\�
I� $UHD�ZLWK�D�UHVWULFWLYH�VRLO�OD\HU�RU�DTXLWDUG�ZLWKLQ����LQ������FP��RI�WKH�

VXUIDFH�
J� $UHD�ZKHUH�JURXQGZDWHU�GLVFKDUJHV��H�J���D�VHHS��
K� 2WKHU��H[SODLQ�LQ�ILHOG�QRWHV�ZK\�WKLV�DUHD�LV�OLNHO\�WR�EH�LQXQGDWHG�RU�

VDWXUDWHG�IRU�ORQJ�SHULRGV��
�
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�� 8VH�RQH�RU�PRUH�RI�WKH�IROORZLQJ�DSSURDFKHV�WR�GHWHUPLQH�ZKHWKHU�ZHW�
ODQG�K\GURORJ\�LV�SUHVHQW�DQG�WKH�VLWH�LV�D�ZHWODQG��,Q�WKH�UHPDUNV�VHFWLRQ�
RI�WKH�GDWD�IRUP�RU�LQ�WKH�GHOLQHDWLRQ�UHSRUW��H[SODLQ�WKH�UDWLRQDOH�IRU�
FRQFOXGLQJ�WKDW�ZHWODQG�K\GURORJ\�LV�SUHVHQW�HYHQ�WKRXJK�LQGLFDWRUV�RI�
ZHWODQG�K\GURORJ\�GHVFULEHG�LQ�&KDSWHU���ZHUH�QRW�REVHUYHG��
�
D� Site visits during the dry season��'HWHUPLQH�ZKHWKHU�WKH�VLWH�YLVLW�

RFFXUUHG�GXULQJ�WKH�QRUPDO�DQQXDO�³GU\�VHDVRQ�´��7KH�GU\�VHDVRQ��DV�
XVHG�LQ�WKLV�VXSSOHPHQW��LV�WKH�SHULRG�RI�WKH�\HDU�ZKHQ�VRLO�PRLVWXUH�LV�
QRUPDOO\�EHLQJ�GHSOHWHG�DQG�ZDWHU�WDEOHV�DUH�IDOOLQJ�WR�ORZ�OHYHOV�LQ�
UHVSRQVH�WR�GHFUHDVHG�SUHFLSLWDWLRQ�DQG�RU�LQFUHDVHG�HYDSRWUDQVSLUD�
WLRQ��XVXDOO\�GXULQJ�ODWH�VSULQJ�DQG�VXPPHU��,W�DOVR�LQFOXGHV�WKH�EHJLQ�
QLQJ�RI�WKH�UHFRYHU\�SHULRG�LQ�ODWH�VXPPHU�RU�IDOO��7KH�:HE�%DVHG�
:DWHU�%XGJHW�,QWHUDFWLYH�0RGHOLQJ�3URJUDP��:HE:,03��LV�RQH�
VRXUFH�IRU�DSSUR[LPDWH�GDWHV�RI�ZHW�DQG�GU\�VHDVRQV�IRU�DQ\�WHUUHVWULDO�
ORFDWLRQ�EDVHG�RQ�DYHUDJH�PRQWKO\�SUHFLSLWDWLRQ�DQG�HVWLPDWHG�HYDSR�
WUDQVSLUDWLRQ��http://climate.geog.udel.edu/~wimp/���,Q�JHQHUDO��WKH�GU\�VHDVRQ�
LQ�D�W\SLFDO�\HDU�LV�LQGLFDWHG�ZKHQ�SRWHQWLDO�HYDSRWUDQVSLUDWLRQ�H[FHHGV�
SUHFLSLWDWLRQ��LQGLFDWHG�E\�QHJDWLYH�YDOXHV�RI�',))�LQ�WKH�:HE:,03�
RXWSXW���UHVXOWLQJ�LQ�GUDZGRZQ�RI�VRLO�PRLVWXUH�VWRUDJH��QHJDWLYH�
YDOXHV�RI�'67��DQG�RU�D�PRLVWXUH�GHILFLW��SRVLWLYH�YDOXHV�RI�'()��DOVR�
FDOOHG�WKH�XQPHW�DWPRVSKHULF�GHPDQG�IRU�PRLVWXUH���$FWXDO�GDWHV�IRU�
WKH�GU\�VHDVRQ�PD\�YDU\�E\�ORFDOH�DQG�\HDU��
�
,Q�PDQ\�ZHWODQGV��GLUHFW�REVHUYDWLRQ�RI�IORRGLQJ��SRQGLQJ��RU�D�VKDOORZ�
ZDWHU�WDEOH�ZRXOG�EH�XQH[SHFWHG�GXULQJ�WKH�GU\�VHDVRQ��:HWODQG�
K\GURORJ\�LQGLFDWRUV��LI�SUHVHQW��ZRXOG�PRVW�OLNHO\�EH�OLPLWHG�WR�
LQGLUHFW�HYLGHQFH��VXFK�DV�ZDWHU�PDUNV��GULIW�GHSRVLWV��RU�VXUIDFH�
FUDFNV��,Q�VRPH�VLWXDWLRQV��K\GURORJ\�LQGLFDWRUV�PD\�EH�DEVHQW�GXULQJ�
WKH�GU\�VHDVRQ��,I�WKH�VLWH�YLVLW�RFFXUUHG�GXULQJ�WKH�GU\�VHDVRQ�RQ�D�VLWH�
WKDW�FRQWDLQV�K\GULF�VRLOV�DQG�K\GURSK\WLF�YHJHWDWLRQ�DQG�QR�VLJQLIL�
FDQW�K\GURORJLF�PDQLSXODWLRQ��H�J���QR�GDPV��OHYHHV��ZDWHU�GLYHUVLRQV��
ODQG�JUDGLQJ��HWF���DQG�WKH�VLWH�LV�QRW�ZLWKLQ�WKH�]RQH�RI�LQIOXHQFH�RI�DQ\�
GUDLQDJH�GLWFKHV�RU�VXEVXUIDFH�GUDLQV���WKHQ�FRQVLGHU�WKH�VLWH�WR�EH�D�
ZHWODQG��,I�QHFHVVDU\��UH�YLVLW�WKH�VLWH�GXULQJ�WKH�QRUPDO�ZHW�VHDVRQ�
DQG�FKHFN�DJDLQ�IRU�WKH�SUHVHQFH�RU�DEVHQFH�RI�ZHWODQG�K\GURORJ\�
LQGLFDWRUV��,I�ZHWODQG�K\GURORJ\�LQGLFDWRUV�DUH�DEVHQW�GXULQJ�WKH�ZHW�
SRUWLRQ�RI�WKH�JURZLQJ�VHDVRQ�LQ�D�QRUPDO�RU�ZHWWHU�WKDQ�QRUPDO�
UDLQIDOO�\HDU��WKH�VLWH�LV�SUREDEO\�QRQ�ZHWODQG��
�
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E� Periods with below-normal rainfall��'HWHUPLQH�ZKHWKHU�WKH�DPRXQW�
RI�UDLQIDOO�WKDW�RFFXUUHG�LQ�WKH���WR���PRQWKV�SUHFHGLQJ�WKH�VLWH�YLVLW�
ZDV�QRUPDO��DERYH�QRUPDO��RU�EHORZ�QRUPDO�EDVHG�RQ�WKH�QRUPDO�
UDQJH�UHSRUWHG�LQ�:(76�WDEOHV��:(76�WDEOHV�DUH�SURYLGHG�E\�WKH�
15&6�1DWLRQDO�:DWHU�DQG�&OLPDWH�&HQWHU��http://www.wcc.nrcs.usda.gov/climate/ 
wetlands.html��DQG�DUH�FDOFXODWHG�IURP�ORQJ�WHUP�����\HDU��ZHDWKHU�
UHFRUGV�JDWKHUHG�DW�1DWLRQDO�:HDWKHU�6HUYLFH�PHWHRURORJLFDO�VWDWLRQV��
7R�GHWHUPLQH�ZKHWKHU�SUHFLSLWDWLRQ�ZDV�QRUPDO�SULRU�WR�WKH�VLWH�YLVLW��
DFWXDO�UDLQIDOO�LQ�WKH�FXUUHQW�PRQWK�DQG�SUHYLRXV���WR���PRQWKV�VKRXOG�
EH�FRPSDUHG�ZLWK�WKH�QRUPDO�UDQJHV�IRU�HDFK�PRQWK�JLYHQ�LQ�WKH�
:(76�WDEOH��86'$�1DWXUDO�5HVRXUFHV�&RQVHUYDWLRQ�6HUYLFH�������
6SUHFKHU�DQG�:DUQH��������7KH�ORZHU�DQG�XSSHU�OLPLWV�RI�WKH�QRUPDO�
UDQJH�DUH�LQGLFDWHG�E\�WKH�FROXPQV�ODEHOHG�³����FKDQFH�ZLOO�KDYH�OHVV�
WKDQ´�DQG�³����FKDQFH�ZLOO�KDYH�PRUH�WKDQ´�LQ�WKH�:(76�WDEOH��7KH�
86'$�1DWXUDO�5HVRXUFHV�&RQVHUYDWLRQ�6HUYLFH��������6HFWLRQ�
����������DOVR�JLYHV�D�SURFHGXUH�WKDW�FDQ�EH�XVHG�WR�ZHLJKW�WKH�LQIRU�
PDWLRQ�IURP�HDFK�PRQWK�DQG�GHWHUPLQH�ZKHWKHU�WKH�HQWLUH�SHULRG�ZDV�
QRUPDO��ZHW��RU�GU\��$YHUDJH�SUHFLSLWDWLRQ�DPRXQWV�FDQ�YDU\�FRQVLGHU�
DEO\�RYHU�VKRUW�GLVWDQFHV��SDUWLFXODUO\�LQ�PRXQWDLQRXV�DUHDV��7KHUHIRUH��
XVH�FDXWLRQ�LQ�DUHDV�ZKHUH�HOHYDWLRQ��DVSHFW��UDLQ�VKDGRZ�HIIHFWV��RU�
RWKHU�FRQGLWLRQV�GLIIHU�EHWZHHQ�WKH�VLWH�DQG�WKH�ORFDWLRQ�RI�WKH�QHDUHVW�
ZHDWKHU�VWDWLRQ��6RPHWLPHV�D�PRUH�GLVWDQW�VWDWLRQ�LV�PRUH�UHSUHVHQWD�
WLYH�RI�WKH�VLWH�LQ�TXHVWLRQ��
�
:KHQ�SUHFLSLWDWLRQ�KDV�EHHQ�EHORZ�QRUPDO��ZHWODQGV�PD\�QRW�IORRG��
SRQG��RU�GHYHORS�VKDOORZ�ZDWHU�WDEOHV�HYHQ�GXULQJ�WKH�W\SLFDO�ZHW�SRU�
WLRQ�RI�WKH�JURZLQJ�VHDVRQ�DQG�PD\�QRW�H[KLELW�RWKHU�LQGLFDWRUV�RI�
ZHWODQG�K\GURORJ\��7KHUHIRUH��LI�SUHFLSLWDWLRQ�ZDV�EHORZ�QRUPDO�SULRU�
WR�WKH�VLWH�YLVLW��DQG�WKH�VLWH�FRQWDLQV�K\GULF�VRLOV�DQG�K\GURSK\WLF�
YHJHWDWLRQ�DQG�QR�VLJQLILFDQW�K\GURORJLF�PDQLSXODWLRQ��H�J���QR�GDPV��
OHYHHV��ZDWHU�GLYHUVLRQV��ODQG�JUDGLQJ��HWF���DQG�WKH�VLWH�LV�QRW�ZLWKLQ�
WKH�]RQH�RI�LQIOXHQFH�RI�DQ\�GUDLQDJH�GLWFKHV�RU�VXEVXUIDFH�GUDLQV���LW�
VKRXOG�EH�LGHQWLILHG�DV�D�ZHWODQG��,I�QHFHVVDU\��WKH�VLWH�FDQ�EH�UHYLVLWHG�
GXULQJ�D�SHULRG�RI�QRUPDO�UDLQIDOO�DQG�FKHFNHG�DJDLQ�IRU�K\GURORJ\�
LQGLFDWRUV��
�

F� Drought years��'HWHUPLQH�ZKHWKHU�WKH�DUHD�KDV�EHHQ�VXEMHFW�WR�VKRUW��
RU�ORQJ�WHUP�GURXJKW��'URXJKWV�ODVWLQJ�WZR�WR�VHYHUDO�\HDUV�LQ�D�URZ�
DUH�FRPPRQ�LQ�WKH�UHJLRQ��SDUWLFXODUO\�LQ�LQWHULRU�SRUWLRQV�DZD\�IURP�
WKH�3DFLILF�FRDVW��'URXJKW�SHULRGV�FDQ�EH�LGHQWLILHG�E\�FRPSDULQJ�
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DQQXDO�UDLQIDOO�WRWDOV�ZLWK�WKH�QRUPDO�UDQJH�RI�DQQXDO�UDLQIDOO�JLYHQ�LQ�
:(76�WDEOHV�RU�E\�H[DPLQLQJ�WUHQGV�LQ�GURXJKW�LQGLFHV��VXFK�DV�WKH�
3DOPHU�'URXJKW�6HYHULW\�,QGH[��3'6,���6SUHFKHU�DQG�:DUQH��������
3'6,�WDNHV�LQWR�DFFRXQW�QRW�RQO\�SUHFLSLWDWLRQ�EXW�DOVR�WHPSHUDWXUH��
ZKLFK�DIIHFWV�HYDSRWUDQVSLUDWLRQ��DQG�VRLO�PRLVWXUH�FRQGLWLRQV��7KH�
LQGH[�LV�XVXDOO\�FDOFXODWHG�RQ�D�PRQWKO\�EDVLV�IRU�PDMRU�FOLPDWLF�
GLYLVLRQV�ZLWKLQ�HDFK�VWDWH��7KHUHIRUH��WKH�LQIRUPDWLRQ�LV�QRW�VLWH�
VSHFLILF��3'6,�UDQJHV�JHQHUDOO\�EHWZHHQ�±��DQG����ZLWK�QHJDWLYH�
YDOXHV�LQGLFDWLQJ�GU\�SHULRGV�DQG�SRVLWLYH�YDOXHV�LQGLFDWLQJ�ZHW�
SHULRGV��$Q�LQGH[�RI�±����LQGLFDWHV�PLOG�GURXJKW��±����LQGLFDWHV�
PRGHUDWH�GURXJKW��±����LQGLFDWHV�VHYHUH�GURXJKW��DQG�±����LQGLFDWHV�
H[WUHPH�GURXJKW��7LPH�VHULHV�SORWV�RI�3'6,�YDOXHV�E\�PRQWK�RU�\HDU�
DUH�DYDLODEOH�IURP�WKH�1DWLRQDO�&OLPDWLF�'DWD�&HQWHU�
�http://www.ncdc.noaa.gov/oa/climate/onlineprod/drought/xmgr.html#ds���,I�ZHWODQG�
K\GURORJ\�LQGLFDWRUV�DSSHDU�WR�EH�DEVHQW�RQ�D�VLWH�WKDW�KDV�K\GURSK\WLF�
YHJHWDWLRQ�DQG�K\GULF�VRLOV��QR�VLJQLILFDQW�K\GURORJLF�PDQLSXODWLRQ�
�H�J���QR�GDPV��OHYHHV��ZDWHU�GLYHUVLRQV��ODQG�JUDGLQJ��HWF���DQG�WKH�VLWH�
LV�QRW�ZLWKLQ�WKH�]RQH�RI�LQIOXHQFH�RI�DQ\�GUDLQDJH�GLWFKHV�RU�VXE�
VXUIDFH�GUDLQV���DQG�WKH�UHJLRQ�KDV�EHHQ�DIIHFWHG�E\�GURXJKW��WKHQ�WKH�
DUHD�VKRXOG�EH�LGHQWLILHG�DV�D�ZHWODQG��
�

G� Years with unusually low winter snowpack��'HWHUPLQH�ZKHWKHU�WKH�
VLWH�YLVLW�RFFXUUHG�IROORZLQJ�D�ZLQWHU�ZLWK�XQXVXDOO\�ORZ�VQRZSDFN��
6RPH�ZHWODQGV�LQ�PRXQWDLQ�DUHDV�GHSHQG�XSRQ�WKH�PHOWLQJ�ZLQWHU�
VQRZSDFN�DV�D�PDMRU�ZDWHU�VRXUFH��,Q�DUHDV�ZKHUH�WKH�VQRZSDFN�
SHUVLVWV�WKURXJKRXW�WKH�ZLQWHU��ZDWHU�DYDLODELOLW\�LQ�VSULQJ�DQG�HDUO\�
VXPPHU�GHSHQGV�LQ�SDUW�RQ�ZLQWHU�ZDWHU�VWRUDJH�LQ�WKH�IRUP�RI�VQRZ�
DQG�LFH��7KHUHIRUH��VSULQJWLPH�ZDWHU�DYDLODELOLW\�LQ�D�JLYHQ�\HDU�FDQ�EH�
HYDOXDWHG�E\�FRPSDULQJ�WKH�OLTXLG�HTXLYDOHQW�RI�VQRZIDOO�RYHU�WKH�
SUHYLRXV�ZLQWHU��H�J���2FWREHU�WKURXJK�$SULO��DJDLQVW����\HDU�
DYHUDJHV�FDOFXODWHG�IRU�15&6�6QRZSDFN�7HOHPHWU\��6127(/��VLWHV�
�http://www.wcc.nrcs.usda.gov/factpub/ads/��RU�IRU�1DWLRQDO�:HDWKHU�6HUYLFH�
PHWHRURORJLFDO�VWDWLRQV��PD\�UHTXLUH�D�IHH��http://lwf.ncdc.noaa.gov/oa/ 
ncdc.html���7KLV�SURFHGXUH�PD\�QRW�EH�UHOLDEOH�LQ�DUHDV�ZKHUH�WKH�
VQRZSDFN�LV�QRW�SHUVLVWHQW�DQG�ZDWHU�LV�UHOHDVHG�LQWHUPLWWHQWO\�
WKURXJKRXW�WKH�ZLQWHU��
�
,Q�\HDUV�ZKHQ�ZLQWHU�VQRZSDFN�LV�DSSUHFLDEO\�OHVV�WKDQ�WKH�ORQJ�WHUP�
DYHUDJH��ZHWODQGV�WKDW�GHSHQG�RQ�VQRZPHOW�DV�DQ�LPSRUWDQW�ZDWHU�
VRXUFH�PD\�QRW�IORRG��SRQG��RU�GHYHORS�VKDOORZ�ZDWHU�WDEOHV�DQG�PD\�
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QRW�H[KLELW�RWKHU�ZHWODQG�K\GURORJ\�LQGLFDWRUV��8QGHU�WKHVH�FRQGL�
WLRQV��D�VLWH�WKDW�FRQWDLQV�K\GULF�VRLOV�DQG�K\GURSK\WLF�YHJHWDWLRQ�DQG�
QR�VLJQLILFDQW�K\GURORJLF�PDQLSXODWLRQ��H�J���QR�GDPV��OHYHHV��ZDWHU�
GLYHUVLRQV��ODQG�JUDGLQJ��HWF���DQG�WKH�VLWH�LV�QRW�ZLWKLQ�WKH�]RQH�RI�
LQIOXHQFH�RI�DQ\�GUDLQDJH�GLWFKHV�RU�VXEVXUIDFH�GUDLQV��VKRXOG�EH�
FRQVLGHUHG�WR�EH�D�ZHWODQG��,I�QHFHVVDU\��WKH�VLWH�FDQ�EH�UH�YLVLWHG�
IROORZLQJ�D�ZLQWHU�ZLWK�QRUPDO�VQRZSDFN�FRQGLWLRQV�DQG�FKHFNHG�
DJDLQ�IRU�ZHWODQG�K\GURORJ\�LQGLFDWRUV��
�

H� Reference sites��,I�LQGLFDWRUV�RI�K\GULF�VRLO�DQG�K\GURSK\WLF�YHJHWDWLRQ�
DUH�SUHVHQW�RQ�D�VLWH�WKDW�ODFNV�ZHWODQG�K\GURORJ\�LQGLFDWRUV��WKH�VLWH�
PD\�EH�FRQVLGHUHG�WR�EH�D�ZHWODQG�LI�WKH�ODQGVFDSH�VHWWLQJ��WRSRJUDSK\��
VRLOV��DQG�YHJHWDWLRQ�DUH�VXEVWDQWLDOO\�WKH�VDPH�DV�WKRVH�RQ�QHDUE\�
ZHWODQG�UHIHUHQFH�DUHDV��+\GURORJ\�RI�ZHWODQG�UHIHUHQFH�DUHDV�VKRXOG�
EH�GRFXPHQWHG�WKURXJK�ORQJ�WHUP�PRQLWRULQJ��VHH�LWHP�K�EHORZ��RU�E\�
DSSOLFDWLRQ�RI�WKH�SURFHGXUH�GHVFULEHG�LQ�LWHP��D�RQ�SDJH������'LUHFW�
+\GURORJLF�2EVHUYDWLRQV��RI�WKH�SURFHGXUH�IRU�3UREOHPDWLF�+\GUR�
SK\WLF�9HJHWDWLRQ�LQ�WKLV�FKDSWHU��5HIHUHQFH�VLWHV�VKRXOG�EH�PLQLPDOO\�
GLVWXUEHG�DQG�SURYLGH�ORQJ�WHUP�DFFHVV��6RLOV��YHJHWDWLRQ��DQG�K\GUR�
ORJLF�FRQGLWLRQV�VKRXOG�EH�WKRURXJKO\�GRFXPHQWHG�DQG�WKH�GDWD�NHSW�
RQ�ILOH�LQ�WKH�'LVWULFW�RU�ILHOG�RIILFH��
�

I� Hydrology tools��7KH�³+\GURORJ\�7RROV´��86'$�1DWXUDO�5HVRXUFHV�
&RQVHUYDWLRQ�6HUYLFH�������LV�D�FROOHFWLRQ�RI�PHWKRGV�WKDW�FDQ�EH�XVHG�
WR�GHWHUPLQH�ZKHWKHU�ZHWODQG�K\GURORJ\�LV�SUHVHQW�RQ�D�SRWHQWLDO�ZHW�
ODQG�VLWH�WKDW�ODFNV�LQGLFDWRUV�GXH�WR�GLVWXUEDQFH�RU�RWKHU�UHDVRQV��
SDUWLFXODUO\�RQ�ODQGV�XVHG�IRU�DJULFXOWXUH��*HQHUDOO\�WKH\�UHTXLUH�
DGGLWLRQDO�LQIRUPDWLRQ��VXFK�DV�DHULDO�SKRWRJUDSKV�RU�VWUHDP�JDXJH�
GDWD��RU�LQYROYH�K\GURORJLF�PRGHOLQJ�DQG�DSSUR[LPDWLRQ�WHFKQLTXHV��
7KH\�VKRXOG�EH�XVHG�RQO\�ZKHQ�DQ�LQGLFDWRU�EDVHG�ZHWODQG�K\GURORJ\�
GHWHUPLQDWLRQ�LV�QRW�SRVVLEOH�RU�ZRXOG�JLYH�PLVOHDGLQJ�UHVXOWV��$�
K\GURORJLVW�PD\�EH�QHHGHG�WR�KHOS�VHOHFW�DQG�FDUU\�RXW�WKH�SURSHU�
DQDO\VLV��7KH�VHYHQ�WRROV�DUH�XVHG�WR��
�
��� $QDO\]H�VWUHDP�DQG�ODNH�JDXJH�GDWD�
��� (VWLPDWH�UXQRII�YROXPHV�WR�GHWHUPLQH�GXUDWLRQ�DQG�IUHTXHQF\�RI�

SRQGLQJ�LQ�GHSUHVVLRQDO�DUHDV�
��� (YDOXDWH�WKH�IUHTXHQF\�RI�ZHWQHVV�VLJQDWXUHV�RQ�DHULDO�SKRWRJUDSK\�

�VHH�LWHP�J�EHORZ�IRU�DGGLWLRQDO�LQIRUPDWLRQ��
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��� 0RGHO�ZDWHU�WDEOH�IOXFWXDWLRQV�LQ�ILHOGV�ZLWK�SDUDOOHO�GUDLQDJH�
V\VWHPV�XVLQJ�WKH�'5$,102'�PRGHO�

��� (VWLPDWH�WKH�³VFRSH�DQG�HIIHFW´�RI�GLWFKHV�RU�VXEVXUIDFH�GUDLQ�OLQHV�
��� (VWLPDWH�WKH�HIIHFWLYHQHVV�RI�DJULFXOWXUDO�GUDLQDJH�V\VWHPV�XVLQJ�

15&6�VWDWH�GUDLQDJH�JXLGHV�
��� $QDO\]H�GDWD�IURP�JURXQGZDWHU�PRQLWRULQJ�ZHOOV��VHH�LWHP�K�EHORZ�

IRU�DGGLWLRQDO�LQIRUPDWLRQ��
�

J� Evaluating multiple years of aerial photography��(DFK�\HDU��WKH�)DUP�
6HUYLFH�$JHQF\��)6$��WDNHV�ORZ�OHYHO�DHULDO�SKRWRJUDSKV�LQ�DJULFXOWXUDO�
DUHDV�WR�PRQLWRU�WKH�DFUHDJHV�SODQWHG�LQ�YDULRXV�FURSV�IRU�86'$�SUR�
JUDPV��15&6�KDV�GHYHORSHG�DQ�RII�VLWH�SURFHGXUH�WKDW�XVHV�WKHVH�
SKRWRV��RU�UHSHDWHG�DHULDO�SKRWRJUDSK\�IURP�RWKHU�VRXUFHV��WR�PDNH�
ZHWODQG�K\GURORJ\�GHWHUPLQDWLRQV��86'$�1DWXUDO�5HVRXUFHV�&RQVHU�
YDWLRQ�6HUYLFH�������6HFWLRQ������������7KH�PHWKRG�LV�LQWHQGHG�IRU�XVH�
RQ�DJULFXOWXUDO�ODQGV�ZKHUH�KXPDQ�DFWLYLW\�KDV�DOWHUHG�RU�GHVWUR\HG�
RWKHU�ZHWODQG�LQGLFDWRUV��+RZHYHU��WKH�VDPH�DSSURDFK�PD\�EH�XVHIXO�
LQ�RWKHU�HQYLURQPHQWV��
�
7KH�SURFHGXUH�XVHV�ILYH�RU�PRUH�\HDUV�RI�JURZLQJ�VHDVRQ�SKRWRJUDSK\�
DQG�HYDOXDWHV�HDFK�SKRWR�IRU�ZHWQHVV�VLJQDWXUHV�WKDW�DUH�OLVWHG�LQ�
³ZHWODQG�PDSSLQJ�FRQYHQWLRQV´�GHYHORSHG�E\�15&6�VWDWH�RIILFHV��
:HWODQG�PDSSLQJ�FRQYHQWLRQV�FDQ�EH�IRXQG�LQ�WKH�HOHFWURQLF�)LHOG�
2IILFH�7HFKQLFDO�*XLGH��H)27*��IRU�HDFK�VWDWH��http://www.nrcs.usda 
.gov/technical/efotg/���)URP�WKH�QDWLRQDO�ZHE�VLWH��FKRRVH�WKH�DSSURSULDWH�
VWDWH��WKHQ�VHOHFW�DQ\�FRXQW\��WKH�VWDWH¶V�ZHWODQG�PDSSLQJ�FRQYHQWLRQV�
DUH�WKH�VDPH�LQ�HYHU\�FRXQW\���:HWODQG�PDSSLQJ�FRQYHQWLRQV�DUH�OLVWHG�
DPRQJ�WKH�UHIHUHQFHV�LQ�6HFWLRQ�,�RI�WKH�H)27*��+RZHYHU��QRW�DOO�VWDWHV�
KDYH�ZHWODQG�PDSSLQJ�FRQYHQWLRQV��SDUWLFXODUO\�LQ�WKH�:HVW��
�
:HWQHVV�VLJQDWXUHV�IRU�D�SDUWLFXODU�VWDWH�PD\�LQFOXGH�VXUIDFH�ZDWHU��
VDWXUDWHG�VRLOV��IORRGHG�RU�GURZQHG�RXW�FURSV��VWUHVVHG�FURSV�GXH�WR�
ZHWQHVV��GLIIHUHQFHV�LQ�YHJHWDWLRQ�SDWWHUQV�GXH�WR�GLIIHUHQW�SODQWLQJ�
GDWHV��LQFOXVLRQ�RI�ZHW�DUHDV�LQWR�VHW�DVLGH�SURJUDPV��XQKDUYHVWHG�
FURSV��LVRODWHG�DUHDV�WKDW�DUH�QRW�IDUPHG�ZLWK�WKH�UHVW�RI�WKH�ILHOG��
SDWFKHV�RI�JUHHQHU�YHJHWDWLRQ�GXULQJ�GU\�SHULRGV��DQG�RWKHU�HYLGHQFH�RI�
ZHW�FRQGLWLRQV��VHH�3DUW��������RI�86'$�1DWXUDO�5HVRXUFHV�&RQVHUYD�
WLRQ�6HUYLFH��������)RU�HDFK�SKRWR��WKH�SURFHGXUH�GHVFULEHG�LQ�LWHP�E�
DERYH�LV�XVHG�WR�GHWHUPLQH�ZKHWKHU�WKH�DPRXQW�RI�UDLQIDOO�LQ�WKH���WR�
��PRQWKV�SULRU�WR�WKH�GDWH�RI�WKH�SKRWR�ZDV�QRUPDO��EHORZ�QRUPDO��RU�
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�

DERYH�QRUPDO��2QO\�SKRWRV�WDNHQ�LQ�QRUPDO�UDLQIDOO�\HDUV��RU�DQ�HTXDO�
QXPEHU�RI�ZHWWHU�WKDQ�QRUPDO�DQG�GULHU�WKDQ�QRUPDO�\HDUV��DUH�XVHG�
LQ�WKH�DQDO\VLV��,I�ZHWQHVV�VLJQDWXUHV�DUH�REVHUYHG�RQ�SKRWRV�LQ�PRUH�
WKDQ�KDOI�RI�WKH�\HDUV�LQFOXGHG�LQ�WKH�DQDO\VLV��WKHQ�ZHWODQG�K\GURORJ\�
LV�SUHVHQW��'DWD�IRUPV�WKDW�PD\�EH�XVHG�WR�GRFXPHQW�WKH�ZHWODQG�
K\GURORJ\�GHWHUPLQDWLRQ�DUH�JLYHQ�LQ�VHFWLRQ����������RI�86'$�
1DWXUDO�5HVRXUFHV�&RQVHUYDWLRQ�6HUYLFH���������

�
K� Long-term hydrologic monitoring. 2Q�VLWHV�ZKHUH�WKH�K\GURORJ\�KDV�

EHHQ�PDQLSXODWHG�E\�PDQ��H�J���ZLWK�GLWFKHV��GDPV��OHYHHV��ZDWHU�
GLYHUVLRQV��ODQG�JUDGLQJ��RU�ZKHUH�QDWXUDO�HYHQWV��H�J���GRZQFXWWLQJ�RI�
VWUHDPV��YROFDQLF�DFWLYLW\��KDYH�DOWHUHG�FRQGLWLRQV�VXFK�WKDW�K\GURORJ\�
LQGLFDWRUV�PD\�EH�PLVVLQJ�RU�PLVOHDGLQJ��GLUHFW�PRQLWRULQJ�RI�VXUIDFH�
DQG�JURXQGZDWHU�PD\�EH�QHHGHG�WR�YHULI\�WKH�SUHVHQFH�RU�DEVHQFH�RI�
ZHWODQG�K\GURORJ\��7KH�8�6��$UP\�&RUSV�RI�(QJLQHHUV��������SURYLGHV�
PLQLPXP�VWDQGDUGV�IRU�WKH�GHVLJQ��FRQVWUXFWLRQ��DQG�LQVWDOODWLRQ�RI�
ZDWHU�WDEOH�PRQLWRULQJ�ZHOOV��DQG�IRU�WKH�FROOHFWLRQ�DQG�LQWHUSUHWDWLRQ�
RI�JURXQGZDWHU�PRQLWRULQJ�GDWD��LQ�FDVHV�ZKHUH�GLUHFW�K\GURORJLF�
PHDVXUHPHQWV�DUH�QHHGHG�WR�GHWHUPLQH�ZKHWKHU�ZHWODQGV�DUH�SUHVHQW�
RQ�KLJKO\�GLVWXUEHG�RU�SUREOHPDWLF�VLWHV��7KLV�VWDQGDUG�FDOOV�IRU����RU�
PRUH�FRQVHFXWLYH�GD\V�RI�IORRGLQJ��SRQGLQJ��RU�D�ZDWHU�WDEOH����LQ��
����FP��RU�OHVV�EHORZ�WKH�VRLO�VXUIDFH�GXULQJ�WKH�JURZLQJ�VHDVRQ�DW�D�
PLQLPXP�IUHTXHQF\�RI���\HDUV�LQ��������SHUFHQW�RU�KLJKHU�SUREDELOLW\���
XQOHVV�D�GLIIHUHQW�VWDQGDUG�KDV�EHHQ�HVWDEOLVKHG�IRU�D�SDUWLFXODU�JHR�
JUDSKLF�DUHD�RU�ZHWODQG�W\SH��$�GLVWXUEHG�RU�SUREOHPDWLF�VLWH�WKDW�
PHHWV�WKLV�VWDQGDUG�KDV�ZHWODQG�K\GURORJ\��7KLV�VWDQGDUG�LV�QRW�
LQWHQGHG�����WR�RYHUUXOH�DQ�LQGLFDWRU�EDVHG�ZHWODQG�GHWHUPLQDWLRQ�RQ�D�
VLWH�WKDW�LV�QRW�GLVWXUEHG�RU�SUREOHPDWLF��RU�����WR�WHVW�RU�YDOLGDWH�
H[LVWLQJ�RU�SURSRVHG�ZHWODQG�LQGLFDWRUV��

Wetland/non-wetland mosaics 

Description of the problem 

,Q�WKLV�VXSSOHPHQW��³PRVDLF´�UHIHUV�WR�D�ODQGVFDSH�ZKHUH�ZHWODQG�DQG�
QRQ�ZHWODQG�FRPSRQHQWV�DUH�WRR�FORVHO\�DVVRFLDWHG�WR�EH�HDVLO\�GHOLQHDWHG�
RU�PDSSHG�VHSDUDWHO\��7KHVH�DUHDV�RIWHQ�KDYH�FRPSOH[�PLFURWRSRJUDSK\��
ZLWK�UHSHDWHG�VPDOO�FKDQJHV�LQ�HOHYDWLRQ�RFFXUULQJ�RYHU�VKRUW�GLVWDQFHV��
7KH�KRUL]RQWDO�GLVWDQFH�IURP�WURXJK�WR�ULGJH�PD\�EH���IW�����FP��RU�OHVV�LQ�
VRPH�DUHDV��WR����IW����P��RU�PRUH�LQ�EURDGO\�KXPPRFN\�DUHDV��5LGJHV�DQG�
KXPPRFNV�VXSSRUWLQJ�QRQ�K\GURSK\WLF�VSHFLHV�DUH�RIWHQ�LQWHUVSHUVHG�
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GTR REVIEW CHECKLIST FOR SITE INVESTIGATION  

A. Site Investigation Information 

Since the most important step in the geotechnical design process is to conduct an adequate 
site investigation, presentation of the subsurface information in the geotechnical report and 
on the plans deserves careful attention. 

Unknown 
Geotechnical Report Text (Introduction) (Pgs. 10-1 to 10-4) Yes No or N/A 

1.  Is the general location of the investigation  
described and/or a vicinity map included?  

2.  Is scope and purpose of the investigation  
summarized?  

3.  Is concise description given of geologic  
setting and topography of area?  

4.  Are the field explorations and laboratory  
tests on which the report is based listed?  

5.  Is the general description of subsurface soil,  
rock, and groundwater conditions given? 

 *6.  Is the following information included with the geotechnical  
 report (typically included in the report appendices):  

a. Test hole logs? (Pgs. 2-24 to 2-32) 

b. Field test data? 

c. Laboratory test data? (Pgs. 4-22 to 4-23) 

d. Photographs (if pertinent)?  

Plan and Subsurface Profile (Pgs. 2-19, 3-9 to 3-12, 10-13)  

*7.  Is a plan and subsurface profile of the  
investigation site provided?  

8.  Are the field explorations located on the plan  
 view?   

A response other than (yes) or (N/A) for any of these checklist questions is cause to contact the 
ppropriate geotechnical engineer for a clarification and/or to discuss the project. 

12  
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 Unknown 
A. Site  Investigation Information (Cont.) Yes No or N/A

 *9.  Does the conducted site investigation meet  
minimum criteria outlined in Table 2?  

10.  Are the explorations plotted and correctly numbered  
on the profile at their true elevation and location?  

11.  Does the subsurface profile contain a word  
description and/or graphic depiction of soil and  
rock types?  

12.  Are groundwater levels and date measured shown  
on the subsurface profile?  

Subsurface Profile or Field Boring Log (Pgs. 2-14, 2-15, 2-24 to 2-31) 

13.  Are sample types and depths recorded? 

*14.  Are SPT blow count, percent core recovery, and  
RQD values shown?  

15.  If cone penetration tests were made, are plots of   
cone resistance and friction ratio shown with depth? 

 Laboratory Test Data (Pgs. 4-6, 4-22, 4-23) 

*16.  Were lab soil classification tests such as natural  
  moisture content, gradation, Atterberg limits,  

performed on selected representative samples to  
  verify field visual soil identification?  

17.  Are laboratory test results such as shear strength  
(Pg. 4-14), consolidation (Pg. 4-9), etc., included  

  and/or summarized?  

*A response other than (yes) or (N/A) for any of these checklist questions is cause to contact the 
appropriate geotechnical engineer for a clarification and/or to discuss the project. 

13  

 

WATER AUDIT CALIFORNIA  202501202 SUPPLMENT COMMENT PAGE 000056



Groundwater 
September 2025 

Page 6 of 14 

Groundwater Measurement 

The method selected for measuring groundwater is dependent on physical site 
constraints, time available for site investigation(s), project type, and the anticipated 
groundwater depth. When measuring groundwater within a boring, each measurement 
represents groundwater at a single point in time and does not provide information on how 
significantly it may change over time. For projects that require continuous or multiple 
groundwater measurements, installation of piezometers may be necessary to obtain 
accurate groundwater variation data. 

Prior to measuring groundwater, record the northing, easting, and vertical elevation in 
accordance with the Borehole Location module. The vertical elevation reference point will 
be used to calculate the groundwater elevation from the measured groundwater depth. 

Record groundwater measurements by using an electronic water sensing tape measure, 
otherwise known as a water level meter. This device consists of an electrical wire encased 
within a cable or tape with a weighted sensing tip on one end and an electric meter at the 
other. When the sensing tip contacts water the electric meter will make a sound, and an 
indicator light will illuminate. The groundwater depth can be directly read from the tape 
measure on the device. The groundwater depth can be subtracted from the surface 
elevation or reference point to determine the elevation of the groundwater. Be cautious 
of false readings as moisture on the inside of the boring or casing can cause the probe to 
sound and light. Record the depth, date, and time of measurement on the field log at the 
time of measurement. For subsequent measurements of piezometer installations, 
document the reading date, groundwater depth, and groundwater elevation.  

Table 2 lists various methods available at Geotechnical Services to measure 
groundwater. 
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Table 2. Methods to Measure Groundwater 

1Mud rotary drilling observation is the least preferred option as it may require leaving an open hole for 
several days for groundwater to equilibrate. 
2Pumping is typically limited to a maximum of 20 feet. 
3Measure groundwater as many times as needed to determine groundwater level at the project site. 

Hand Auger 

Hand augers are preferred when groundwater depth is anticipated to be 10 feet or less. 
It is a simple and quick method that can be used to directly confirm groundwater level 
across multiple locations. The working area has a small footprint and minor environmental 
impacts. To use this method, hand auger to the target depth then stop and let the 
groundwater level stabilize. Once stable, measure and record the depth to groundwater. 

Test Pits 

Test pits are an alternative to the hand auger or can be used when a test pit is already 
scheduled for other purposes. If groundwater is present, use a water level meter or a 
reeled weighted tape to measure the depth to groundwater. If shallow groundwater is 
present test pit walls can rapidly destabilize. Follow all Caltrans and Cal OSHA 
safety requirements for entering excavations. 

Auger Drilling 

If groundwater is anticipated to be present within the drilled depth, initiate drilling using 
solid flight or hollow stem auger methods. Measure groundwater within the boring once it 
is encountered then switch to mud rotary drilling to continue advancing to the target depth. 
This will provide the most accurate groundwater level reading without interference from 
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Preference 

Most 
Preferred 

Least 
Preferred 

Not 

Acceptable 

Method 

Near Surface 
Groundwater 

(<10 feet) 

Shallow 
Groundwater 
( 10-30 feet) 

Moderately 
Deep 

Groundwater 
(30-80 feet) 

Deep 
Groundwater 

(80+ feet) 

-:c~~i1~~~1~;•:: •• -------~ -----------.~·••:~•·· :: ::•-~•:::::~ -~:••·-~ ---
Piezometer ......................... ::::::·····x··.. .. ....... x....................... .... X ........................................................... .. 

1
Mud Rotary Drilling 2X 2X X X 

..,No groundwater 
measurement taken. 

Groundwater 
measurement after 

mud rotary drilling with 
no flushina or bailina 
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drilling fluid and additives. Groundwater level measurements must be made at the end of 
auger drilling and after any prolonged interruptions in auger drilling. Measure groundwater 
until a stable reading is recorded. Groundwater level within a boring may or may not 
change substantially over time and it is dependent on the surrounding soils. In silts and 
clays, groundwater levels may not stabilize for several hours or days. In coarse-grained 
soils, groundwater level may stabilize in minutes to hours. In other materials, borings may 
cave or collapse once augers are removed. Be prepared to use an alternate method to 
measure groundwater should this occur. 

Pore Pressure Dissipation Test Using CPT 

A Pore Pressure Dissipation Test (PPDT) is an indirect measurement that can be used 
to measure the equilibrium water pressure of a CPT at various intervals. The measured 
equilibrium water pressure can be used to determine the approximate depth of 
groundwater level at the date and time of measurement. During the investigation using 
CPT, it is recommended to conduct a PPDT if groundwater is anticipated. When soils are 
sandy, without clays, the PPDT is a quick way to get several water measurements. The 
PPDT has limitations. In clayey soils it will take hours or days for the pore pressure to 
dissipate. It may still be used but the extended dissipation time must be considered and 
incorporated into the SIP. 

Piezometers 

Verify the presumed geology is consistent with the conditions logged during drilling 
operations. If consistent, observe piezometer installation in the field to confirm the 
piezometer is installed per the approved installation details. 

For a standpipe piezometer, make a notch on the north side of the casing as a repeatable 
location to take measurements with the water level meter. The notch should be surveyed 
for northing, easting, and elevation in accordance with the Borehole Location module. 

For a vibrating wire piezometer, prior to installation, perform calibration and collection of 
a “zero reading” per manufacturer’s instructions. When monitoring the vibrating wire 
piezometer, record the frequency reported using the signal readout device. Typically, 
there are two small wire connectors exposed at the top of the cable: one for temperature 
(colored green/white) and one for the frequency (colored red/black). These small wire 
connectors must be attached to the correct terminal on the readout device. 

Mud Rotary Drilling 

Mud rotary is the least-preferred method to measure groundwater but is an option when 
site limitations preclude the use of the auger method. Measurements of groundwater at 
the time of drilling can be misleading, the time required for groundwater levels to reach 
equilibrium after drilling with mud rotary can be lengthy. Prior to measuring groundwater 
in a mud rotary drilled boring, pump or bail the drilling fluid out of the boring or flush the 
boring with clean water until the fluid runs clear. Once the drilling fluid has been removed, 
measure the groundwater until a stable reading is recorded. 
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Hydraulic Conductivity of Subsurface Formations 

Samples can be collected during the site investigation and tested in the laboratory for 
hydraulic conductivity. Some considerations for laboratory testing are the size of the 
specimen, stress level, sample disturbance, and direction of hydraulic gradient within the 
sample, actual groundwater used for testing (vs tap water), temperature, and anisotropy 
of the hydraulic conductivity. Additional pumping tests, slug testing, and drawdown tests 
may be necessary to assist in determining the in-situ hydraulic conductivity at the site. 

Special Conditions 

Groundwater behavior in areas with complex geology such as fractured rock, layered 
soils, or heterogeneous sediments can be unpredictable. Variations in permeability and 
porosity between soil layers or rock formations can cause localized differences in 
groundwater elevation, even over short distances. The presence of confining layers (such 
as clay or bedrock) that restrict groundwater movement can lead to confined aquifers or 
perched water tables, where groundwater levels behave differently than in unconfined 
aquifers. Additional information regarding some special conditions is discussed below. 

Perched Groundwater 

Perched groundwater is a discontinuous zone of groundwater that is not hydraulically 
connected to the regional groundwater. Perched groundwater can occur above regional 
groundwater elevation due to impermeable bedrock or clay layers. Perched groundwater 
may be seasonal and may not be present all year long in some areas. 

An interbedded riverine depositional environment may have discontinuous clay layers 
present above the regional groundwater elevation. These clay layers may impede the 
downward infiltration of groundwater. Downward infiltrating groundwater may build up a 
layer of perched groundwater in the area above the clay layer. 

Perched groundwater can cause challenges when designing structures or roadway 
improvements. Being discontinuous zones, the perched groundwater may be present in 
some areas of a site and may be absent in other areas. Perched groundwater must 
therefore be adequately characterized in the subsurface investigation.  

Artesian Conditions 

Artesian conditions exist where a confined aquifer has a piezometric head elevation that 
is greater than the elevation of the ground surface, that is, the pressure in the aquifer 
forces   

groundwater above the ground surface. The term sub-artesian indicates where the 
piezometric elevation is greater than the overlying formation but is lower than the ground 
surface. 
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To measure the piezometric head elevation at the time of drilling, add additional casing 
above the ground surface and measure the height above the ground to the groundwater 
level. For multiple or continuous measurements of the artesian water pressure multiple 
piezometers can be installed. 

Groundwater in Rock 

Groundwater flow in rock with low permeability is controlled by the presence, orientation, 
and connectivity of fractures, joints, and faults. In fractured rock, the design groundwater 
elevation is usually based on the piezometric head at the site. This is typically measured 
from monitoring wells in fractured zones and can differ from the unconfined water table 
due to the nature of confined or semi-confined flow.  

Design Groundwater Evaluation 

Once the groundwater characterization and measurement process has been completed, 
the groundwater information collected must be evaluated for use in geotechnical designs 
and deliverables.  The design groundwater elevation can have significant impact during 
analysis of soil and rock cut slopes, liquefaction, settlement, pile downdrag, and more.  

The worst-case groundwater condition should be considered when determining design 
groundwater elevation. The worst-case design conditions that may rationally arise during 
construction or operation must be inferred using considerable judgment, knowledge of 
the groundwater fluctuations at the site, and any other pertinent information relating to 
groundwater flow. The objective when determining the design groundwater elevation is 
to establish an appropriate, rational, and defensible elevation for use in analyses and 
design of geotechnical assets.  

When evaluating the worst-case groundwater condition for use in design, direct 
measurements that are recent and/or near the project should be considered more reliable, 
while indirect measurements that are old and/or far away from project should be 
considered less reliable. Direct measurements do not require a transformation or 
manipulation to produce estimates of groundwater. Indirect measurements require 
manipulation or transformation to produce an estimate of groundwater. For example, a 
CPT pore pressure dissipation test is an indirect measurement that is used to calculate 
groundwater elevation. Both direct and indirect measurements are subject to variability 
and uncertainty as groundwater conditions vary in three-dimensions and with time.  

If you have minimal data, due to project constraints, it is acceptable to assign a higher 
groundwater elevation to account for temporal fluctuations in the water table. This practice 
varies depending on the historical groundwater data/trends and site-specific geologic 
conditions. Consider everything mentioned above, discuss with the project design team, 
and use your engineering judgement.  

Appendix B provides an example for determining design groundwater elevation at a site.  
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Reporting 

Groundwater measurements must be reported on Log of Test Borings and Boring 
Records per the requirements in the Soil and Rock Logging, Classification, and 
Presentation Manual. Follow the Foundation Report and/or Geotechnical Design Report 
modules to report observed groundwater measurements, design groundwater 
elevation(s), and to discuss pertinent groundwater conditions. 

There are numerous groundwater-dependent Special Provisions; collect enough 
information to determine which Standard Special Provisions will be needed. Refer to the 
Geotechnical Notes for Specifications module for more information. 

References 

x ASTM D5778 Standard Test Method for Electronic Friction Cone and Piezocone 
Penetration Testing of Soils, June 1, 2020. 

x Drilling, Sampling, and Construction of Monitoring Wells Under Flowing Artesian 
Conditions, Environmental & Engineering Geoscience, Vol. III, No. 3, Fall 1997, pp. 
369-373. 

x California Water Code 
(https://leginfo.legislature.ca.gov/faces/codes_displayText.xhtml?lawCode=WAT 
&division=7.&title=&part=&chapter=10.&article=4) 

x CA Water Code Bulletins 
x U.S Department of Transportation, Federal Highway Administration, Geotechnical 

Engineering Circular No.5, Geotechnical Site Characterization, April 2017. 
x VW2100 Vibrating Wire Piezometer Instruction Manual, RST Instruments, August 27, 

2020. 
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Soil and Rock Logging, Classification, and Presentation Manual, Section 2 7  

Figure 2-3 
Information Required for Field Log 

 

Item Description 

1 Date(s) of work 

2 Hole Identification 

3 Project and Site Information: 
x Project Name x  District 
x Structure/Bridge Name and Number (if available) x  County 
x Project Number (Charge District - Expenditure x Route 

Authorization, 8-digits) x Postmile, range and prefix 

4 Borehole Location and Elevation: 
x Location: 
{ Station and offset (required if available) 
{ Latitude and longitude, horizontal datum (optional) 
{ Northing and Easting, local coordinate reference system (optional) 

Note: In the absence of accurate coordinate data, a suitable and verifiable field description may be 
temporarily used. (e.g. postmile and centerline offset, distance to fixed object or benchmark, etc.) 

x Elevation, vertical datum, benchmark location and description 
x Survey method(s) used, approximate accuracy (e.g. less than a foot) 

5 Personnel: 
x Logger/Geoprofessional 
x Drillers 

6 Drilling and Sampling Equipment (verify with Driller): 
x Drilling (manufacturer and model, and Caltrans equipment identification number) 
x Drilling method (mud rotary, air rotary, solid auger, hollow stem auger. etc.) 
x Drill rod description (type, diameter) 
x Drill bit description 
x Casing (type, diameter) and installation depth 
x SPT Hammer Type: Safety/Automatic Hammer, etc. 

{ Lifting mechanism (for safety hammer) 
Hammer Energy Ratio (ERi) 

x Type of sampler(s) and size(s) 
{ Undisturbed Shelby tube 
{ Undisturbed Piston 
{ Split spoon (e.g. SPT, Cal Mod, etc.) 
{ Core (both rock and soil) 
{ Disturbed (include auger cuttings) 
{ Other 

7 Groundwater: 
x Method (observed while drilling, measured in hole, etc.) 
x Date, time, and elevation of each reading 

8 Hole Completion: 
x Reason for termination (e.g., drilled to depth, refusal, early termination of traffic control, etc.) 
x Backfill Method (e.g., grout, soil cuttings, dry bentonite chips, piezometers installed, slope inclinometer 

installed, TDR, instrumentation, etc. 
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Executive Summary 
The ongoing multi-year drought that began in 2020 had far below average precipitation 
statewide. As a result, the 20211 water year ended up as the second driest two-year 
period on record. Although precipitation deficits were widespread, drought conditions 
were more severe in the Sacramento and Northern Coast regions. Few atmospheric 
rivers and below average snowpack depleted storage in most reservoirs and aquifers 
during 2021. Yet drought is not only marked by water supply – in this case, warmer 
temperatures and antecedent dry conditions increased crop evaporative demands, 
furthering the gap between water supply and crop irrigation demands. 
 
This drought has occurred early in Sustainable Groundwater Management Act (SGMA) 
implementation, enacted in 2014 to avoid undesirable consequences of unsustainable 
groundwater use. The implementation of groundwater sustainability plans (GSPs) for 
critically overdrafted basins began in 2020, while other medium and high priority 
basins had just submitted their plans earlier this year. Increased demand for 
groundwater pumping to minimize the impacts from drought surface water shortages 
contributes to challenges to meeting SGMA mandates. 
 
This report provides preliminary estimates of economic impacts to agriculture for the 
current drought using a combination of surveys of irrigation districts, a review of 
hydrological information, and remote sensing data. We cover selected irrigated 
agricultural areas where drought impacts were more significant during 2021, including 
the Central Valley, the Russian River basin (North Coast), and northern intermountain 
valleys in Siskiyou, Shasta and Modoc counties. The drought reduced surface water 
deliveries during 2021 by 5.5 million acre-feet (maf) compared to predrought 
conditions. To mitigate these shortages, farms increased groundwater pumping by 
about 4.2 maf, resulting in a final net shortage of roughly 1.4 maf. This water shortage 
resulted in 395,100 additional acres of idled cropland, along with some crop yield 
impacts from reduced water application. Altogether, direct economic costs of drought 
for agriculture are estimated at $1.2 billion (including $184 million in greater pumping 
costs), with roughly 8,745 full and part-time job losses (Table ES-1). Considering the 
effects on other sectors as well, total economic impacts are estimated at $1.7 billion and 
14,634 jobs. In comparing to the 2012-16 drought, impacts on idled land and direct crop 
revenue losses are comparable to 2014 but significantly smaller than those in 2015—the 
height of the past drought (Table ES-1). However, the spatial distribution of such effects 
varies, with more impacts through idled land and revenue losses in the Sacramento and 
North Coast regions. 

 
1 The 2020-2021 water year runs from October 1, 2020 to September 30, 2021. 
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Almost all drought-idled land occurred in the Central Valley (roughly 385,000 acres). 
Several parts of the Sacramento River Basin, the west side of the San Joaquin Valley, 
Tulare County and some irrigated areas in Kern County were the most affected by 
increased fallowing compared to pre-drought conditions. Crops with major increased 
fallowing include rice in the Sacramento Valley, cotton in the San Joaquin Valley, as 
well as grain and other field crops statewide. Drought-related increase in pumping in 
the San Joaquin Valley was less extreme than a comparable point in the 2012–2016 
drought. Water cutbacks in the Russian River basin during this past year reduced local 
grape crop yields, without significant reduction in irrigated agricultural areas. Rainfed 
feed crops and pastures suffered sizable losses that affected some organic dairy farms. 
Some limited, late-season water cutbacks in northern intermountain valleys reduced 
yields in forage crops and increased idled land. In the dairy sector, higher milk prices—
caused by global demand—raised overall revenues and reduced drought-related effects 
of higher production costs. The beef cattle sector had to adapt to scarce winter pasture 
and higher forage prices. However, California’s beef cow herd increased in size and as a 
share of the national cow herd, leading to potential revenue gains.  
 

Table ES-1. Summary of Preliminary Annual Economic Impacts of the 2021 Drought on 
Agriculture in the Central Valley, the Russian River Basin and Northern Intermountain Valleys. 

Description 
Current drought 2012-16 drought* 

2021 2014 2015 

Surface water shortage (maf/year) 5.5 6.6 8.7 
Groundwater replacement (maf/yr) 4.2 5.1 6 
Net Water Shortage (maf/yr) 1.4 1.5 2.7 
Drought-related idled land (acres/yr) 395,100 428,000 540,000 
Crop Revenue Losses ($ million/yr) $962 $876 $973  
Increased Pumping Costs ($ million/yr) $184 $491 $638  
Direct Economic Costs ($ million/yr) $1,146 $1,586 $1,989  
Direct Employment Losses (jobs/yr) 8,745 6,920 10,000 
Total Economic Impacts ($ million/yr) $1,705 $2,372 $2,919  
Total Employment Impacts (jobs/yr) 14,364 15,480 21,700 

*Inflation adjusted. Adapted from Medellín-Azuara et al. (2015), Howitt et al. (2015) and Lund et al. (2018). 
Agricultural area coverage out of Central Valley differs between the current and the 2012-2016 studies. 
 

Some elements of this assessment merit refinement, including establishing an 
appropriate pre-drought baseline (as some crops have been experiencing long-term 
changes in irrigated area), and the assessment of drought-related idled land, cutbacks, 
and crop yields. Additionally, distinguishing commodity market factors in planting 
decisions from water cutbacks may reduce some uncertainties. Nevertheless, our 
preliminary estimates provide a clear picture of the impacts of the 2021 drought in 
California’s agriculture are a foundational exploration of such uncertainties to improve 
retrospective and predictive analyses of droughts and California’s Agriculture.
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Planning Commission Agenda December 20, 2023

A. NOVA BUSINESS PARK, LLC (RONALD FEDRICK) / NOVA 
BUSINESS PARK NORTH / TENTATIVE MAP NO. P22-00093-TM

CEQA Status: Consideration and possible adoption of a Mitigated 
Negative Declaration and Mitigation Monitoring & Reporting Program 
(MMRP). According to the proposed Mitigated Negative Declaration, the 
proposed project would have potentially significant effects on Biological 
Resources unless mitigation measures are adopted. The project site is not 
on any of the lists of hazardous waste sites enumerated under Government 
Code Section 65962.5. State Clearinghouse No. SCH 2023110424.

Request: Approval of a tentative map to subdivide six lots totaling 
approximately 93.2-acres to create 13 new parcels ranging in size from 
2.20 to 12.15 acres. The project includes street and infrastructure 
improvements including two new cul-de-sacs accessed from an existing 
private roadway off Devlin Road. No specific land uses or buildings are 
proposed as part of this permit application, however potential building 
envelopes and parking layouts have been shown for future development of 
the proposed parcels. The project is proposed on six lots totaling 
approximately 93.2-acres on the west side of Devlin Road, south of Suscol 
Creek, within the Industrial Park: Airport Compatibility (IP:AC) zoning 
district. APN’s: 057-020-092; -093; -094 and 057-170-024 (SFAP); -025 
(SFAP); -027. Napa.

Staff Recommendation: Adopt the Mitigated Negative Declaration and 
MMRP and approve the Tentative Subdivision Map with the proposed 
conditions of approval.

Staff Contact: Sean Trippi (707) 299-1353, or 
sean.trippi@countyofnapa.org

Applicant Agent Contact: Carl Butts, CAB Consulting Engineers, P.O. 
Box 140, Napa, CA 94559; Phone: (707) 694-6479 or email: 
cbutts@cabengineering.com

23-2047

A. Recommended Findings
B. Recommended Conditions of Approval & Final Agency Approval 
Memos
C. Initial Study / Mitigated Negative Declaration & MMRP
D. Tentative Map Application Packet
E. Biological Reports
F. Stormwater Control Plan
G. Geotechnical Report
H. Graphics
Item 7A Memo and Additional Public Comment (added after initial 
agenda posting).pdf

Attachments:

Page 3 of 4 
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Nova Business Park North, Tentative Map (#P22-00093-TM)

Summary

Contact Information

SCH Number
2023110424

Lead Agency
Napa County

Document Title
Nova Business Park North, Tentative Map (#P22-00093-TM)

Document Type
MND - Mitigated Negative Declaration

Received
11/16/2023

Present Land Use
Zoning: Industrial Park: Airport Compatibility (IP:AC); General Plan description: Industrial; Existing Land Use:
Undeveloped

Document Description
The project is a request to subdivide six lots totaling approximately 93.2-acres to create 13 new parcels rang‐
ing in size from 2.20 to 12.15 acres.

Name
Sean Q Trippi

Agency Name
Napa County

Job Title
Supervising Planner

Contact Types
Lead/Public Agency

Address

1195 Third St Ste 210
Napa, CA 94559-3035

Phone

11/29/25, 2:27 AM Nova Business Park North, Tentative Map (#P22-00093-TM)

https://ceqanet.lci.ca.gov/2023110424 1/4
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Location

(707) 410-6671

Email

sean.trippi@countyofnapa.org

Coordinates

38°14'4.72"N 122°16'1.84"W

Cities
unincorporated area

Counties
Napa

Regions
Unincorporated

Cross Streets
Devlin Road/Soscol Ferry Rd

Zip
94558

Total Acres
93.2

Parcel #
057-020-092; -093; -094 and 057-170-024; -025; -027

State Highways
SR 29

Railways
N/A

Airports
Napa County Airport

Schools
N/A

Waterways
Napa River & Suscol, Sheehy, & Fagan Creeks

Township
5N

Range
46W

Section
Pt. 35

11/29/25, 2:27 AM Nova Business Park North, Tentative Map (#P22-00093-TM)

https://ceqanet.lci.ca.gov/2023110424 2/4
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Notice of Completion

Attachments

Base
MDB&M

State Review Period Start
11/17/2023

State Review Period End
12/18/2023

State Reviewing Agencies
California Department of Fish and Wildlife, Marine Region 7 (CDFW), California Department of Forestry and
Fire Protection (CAL FIRE), California Department of Parks and Recreation, California Department of Toxic
Substances Control (DTSC), California Department of Transportation, Division of Aeronautics (DOT),
California Department of Transportation, Division of Transportation Planning (DOT), California Department
of Water Resources (DWR), California Governor's Office of Emergency Services (OES), California Highway
Patrol (CHP), California Native American Heritage Commission (NAHC), California Natural Resources Agency,
California Public Utilities Commission (CPUC), California Regional Water Quality Control Board, San
Francisco Bay Region 2 (RWQCB), California State Lands Commission (SLC), San Francisco Bay Conservation
and Development Commission (BCDC), State Water Resources Control Board, Division of Drinking Water,
State Water Resources Control Board, Division of Water Quality, California Department of Fish and Wildlife,
Bay Delta Region 3 (CDFW), California Department of Transportation, District 4 (DOT)

State Reviewing Agency Comments
California Department of Fish and Wildlife, Bay Delta Region 3 (CDFW), California Department of
Transportation, District 4 (DOT)

Development Types
Other (Tentative Subdivision Map)

Local Actions
Land Division (Subdivision, etc.)

Project Issues
Biological Resources

Draft Environmental Document [Draft IS, NOI_NOA_Public notices, OPR Summary Form, Appx,]

Initial Study_MND Nova Bus     Nova BP North TM CEQA NOI    

Nova spring botanical survey 5-13-22     P22-00093_Biology Report    

Summary_Form_for_Document_Submittal     TentMap_Plans    

PDF 311 K PDF 104 K

PDF 217 K PDF 7585 K

PDF 594 K PDF 8793 K

Notice of Completion [NOC] Transmittal form

! CEQA NET NOC    PDF 260 K

State Comment Letters [Comments from state reviewing agencies]

11/29/25, 2:27 AM Nova Business Park North, Tentative Map (#P22-00093-TM)

https://ceqanet.lci.ca.gov/2023110424 3/4
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https://ceqanet.lci.ca.gov/2023110424/Attachment/cTbMwT
https://ceqanet.lci.ca.gov/2023110424/Attachment/UacA3Q
https://ceqanet.lci.ca.gov/2023110424/Attachment/KaLfm9
https://ceqanet.lci.ca.gov/2023110424/Attachment/qLUeB6
https://ceqanet.lci.ca.gov/2023110424/Attachment/Gk7K_O
https://ceqanet.lci.ca.gov/2023110424/Attachment/5NOhzx
https://ceqanet.lci.ca.gov/2023110424/Attachment/DrJagH


Disclaimer: The Governor’s Office of Land Use and Climate Innovation (LCI) accepts no responsibility for the
content or accessibility of these documents. To obtain an attachment in a different format, please contact
the lead agency at the contact information listed above. For more information, please visit LCI’s Accessibility
Site.

2023110424_CDFW comment     2023110424_DOT Comment    PDF 634 K PDF 312 K

11/29/25, 2:27 AM Nova Business Park North, Tentative Map (#P22-00093-TM)

https://ceqanet.lci.ca.gov/2023110424 4/4
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http://lci.ca.gov/accessibility.html
http://lci.ca.gov/accessibility.html
https://ceqanet.lci.ca.gov/2023110424/Attachment/ExI4Tt
https://ceqanet.lci.ca.gov/2023110424/Attachment/vIkSq-


Napa Valley Register's Post

Napa Valley Register
September 4 ·

Sheehy Creek offers a rare slice of nature amid Napa County’s industrial growth. Advocates call for
cleanup and conservation efforts.

NAPAVALLEYREGISTER.COM

Protecting Sheehy Creek: Advocates Call for Better Care Amid Napa Development
Sheehy Creek offers a rare slice of nature amid Napa County’s industrial growth. Advocates ca…

12 2 comments 1 share

Like Comment

Most relevant

11w

Penny Pawl
Betty Labastida I saved the article for you.

11w

Betty Labastida

Penny Pawl Thank you!

Log In

11/25/25, 11:42 PM Sheehy Creek offers a rare slice of... - Napa Valley Register | Facebook

https://www.facebook.com/NapaValleyRegister/posts/sheehy-creek-offers-a-rare-slice-of-nature-amid-napa-countys-industrial-growth-a/1199402728874773/ 1/2
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https://www.facebook.com/NapaValleyRegister?__cft__[0]=AZVxfaWA_GvCzz80cZxhBLzk8f-HzSgBkWfcKmFtWrQzea1O0KQF0CW4lG47mePygif-zgm4ur8kWZHpv3QS-s2VBqnL0xYwphL6AZB-FffZVHzFBU7UJFbdeXfyX9KZszdMYUJQ71JuHksiys-81J2TlMs-bQPGvKQHg3GRp8j1PQ&__tn__=-UC%2CP-R
https://www.facebook.com/NapaValleyRegister/posts/pfbid0RuKYH8CUyUE35ht6DVhgJCThxWuxR56SBTjQTtfeYzeJgAZAcDUYv3cHtUR6ssm9l?__cft__[0]=AZVxfaWA_GvCzz80cZxhBLzk8f-HzSgBkWfcKmFtWrQzea1O0KQF0CW4lG47mePygif-zgm4ur8kWZHpv3QS-s2VBqnL0xYwphL6AZB-FffZVHzFBU7UJFbdeXfyX9KZszdMYUJQ71JuHksiys-81J2TlMs-bQPGvKQHg3GRp8j1PQ&__tn__=%2CO%2CP-R
https://www.facebook.com/NapaValleyRegister?__cft__[0]=AZVxfaWA_GvCzz80cZxhBLzk8f-HzSgBkWfcKmFtWrQzea1O0KQF0CW4lG47mePygif-zgm4ur8kWZHpv3QS-s2VBqnL0xYwphL6AZB-FffZVHzFBU7UJFbdeXfyX9KZszdMYUJQ71JuHksiys-81J2TlMs-bQPGvKQHg3GRp8j1PQ&__tn__=%3C%3C%2CP-R
https://l.facebook.com/l.php?u=https%3A%2F%2Fnapavalleyregister.com%2Fnews%2Fnapa-sheehy-creek-environment-baginski-lederer-habitat-wildlife-hiking-outdoors%2Farticle_1bbd294f-201f-4ae4-834e-30320dea239e.html%3Futm_campaign%3Dblox%26utm_source%3Dfacebook%26utm_medium%3Dsocial&h=AT02sWplcsCkaGzM2-gwAWCe8BfqpTiKciefS1aJTF0QTrieg6EL0F_mZkkK384cGvjZZMWEWxskQdkn2UUJRv_phSBajou2z50EjtsBUKhploUAPWCkLxmpmGAu1VmFeqStymGh-YsZ6g1T5O9DScGgEVjMhYTekngb5KSIhGppduUZX_lF7w&__tn__=H-R&c[0]=AT1oejWBpWPJL4mDUr3LzB9MGGAeoGlz_E90Ha5Eb4gd_niwMX6BuzJ9MpIs1nfAlJ9s2a3Adv9Ejm8Agim6D55KfcEV1C-E1rNUknMSrFcJxCZDiFG6XEuOc61LA6nBQqnbaEBzRyAzv28Cq_0Fq13HQZDtFwTqBcX4l3pHATUJY1ToxzpUTxzOvisV-9g
https://l.facebook.com/l.php?u=https%3A%2F%2Fnapavalleyregister.com%2Fnews%2Fnapa-sheehy-creek-environment-baginski-lederer-habitat-wildlife-hiking-outdoors%2Farticle_1bbd294f-201f-4ae4-834e-30320dea239e.html%3Futm_campaign%3Dblox%26utm_source%3Dfacebook%26utm_medium%3Dsocial&h=AT02sWplcsCkaGzM2-gwAWCe8BfqpTiKciefS1aJTF0QTrieg6EL0F_mZkkK384cGvjZZMWEWxskQdkn2UUJRv_phSBajou2z50EjtsBUKhploUAPWCkLxmpmGAu1VmFeqStymGh-YsZ6g1T5O9DScGgEVjMhYTekngb5KSIhGppduUZX_lF7w&__tn__=%2CmH-R&c[0]=AT1oejWBpWPJL4mDUr3LzB9MGGAeoGlz_E90Ha5Eb4gd_niwMX6BuzJ9MpIs1nfAlJ9s2a3Adv9Ejm8Agim6D55KfcEV1C-E1rNUknMSrFcJxCZDiFG6XEuOc61LA6nBQqnbaEBzRyAzv28Cq_0Fq13HQZDtFwTqBcX4l3pHATUJY1ToxzpUTxzOvisV-9g
https://www.facebook.com/NapaValleyRegister/posts/pfbid0RuKYH8CUyUE35ht6DVhgJCThxWuxR56SBTjQTtfeYzeJgAZAcDUYv3cHtUR6ssm9l?comment_id=1300895988288226&__cft__[0]=AZVxfaWA_GvCzz80cZxhBLzk8f-HzSgBkWfcKmFtWrQzea1O0KQF0CW4lG47mePygif-zgm4ur8kWZHpv3QS-s2VBqnL0xYwphL6AZB-FffZVHzFBU7UJFbdeXfyX9KZszdMYUJQ71JuHksiys-81J2TlMs-bQPGvKQHg3GRp8j1PQ&__tn__=R]-R
https://www.facebook.com/betty.labastida?__cft__[0]=AZVxfaWA_GvCzz80cZxhBLzk8f-HzSgBkWfcKmFtWrQzea1O0KQF0CW4lG47mePygif-zgm4ur8kWZHpv3QS-s2VBqnL0xYwphL6AZB-FffZVHzFBU7UJFbdeXfyX9KZszdMYUJQ71JuHksiys-81J2TlMs-bQPGvKQHg3GRp8j1PQ&__tn__=R]-R
https://www.facebook.com/NapaValleyRegister/posts/pfbid0RuKYH8CUyUE35ht6DVhgJCThxWuxR56SBTjQTtfeYzeJgAZAcDUYv3cHtUR6ssm9l?comment_id=1300895988288226&reply_comment_id=639080835565664&__cft__[0]=AZVxfaWA_GvCzz80cZxhBLzk8f-HzSgBkWfcKmFtWrQzea1O0KQF0CW4lG47mePygif-zgm4ur8kWZHpv3QS-s2VBqnL0xYwphL6AZB-FffZVHzFBU7UJFbdeXfyX9KZszdMYUJQ71JuHksiys-81J2TlMs-bQPGvKQHg3GRp8j1PQ&__tn__=R]-R
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County of Napa 

 

Site Plan Requirements:  
A Site Plan gives a clear view of the existing development on the project property. It shows all existing property improvements 
and the proposed improvements you are applying for with your permit application. A property improvement includes 
dwellings, structures, tanks, generators, septic systems, wells, bridges, driveways, turnarounds, etc. A site plan can also show 
the location and size of sources of electrical, gas and utility trenching if those features are part of your project. 

The Site Plan gives our divisions the information needed to ensure that a proposed structure/improvement or alteration 
or addition to a structure/improvement on your property will be safe, conform to setbacks (distance from property line, center of 
road, sanitary systems and water sources, etc.). It ensures that any natural elements of the property such as creeks and streams 
are safe from the negative effects of proposed construction. It also assists Fire and Engineering with the details of access routes 
to your property in the event of an emergency. 

Aerial photographs will not be accepted as Site Plans 

The Site Plan page will be consistent with the size of plans at a minimum of 11 x 17" (with legible, easy to read font).  Site Plans 
will not be accepted unless they are a part of the plans, unless it is directed otherwise.  Plans must contain a Title Page, Site Plan 
and project drawings and or details. 

 

What to Include on your Site Plan: 
Title Block shall include the following: 
*Parcel number and property address 
*Owner name and address 

 
*Draftsman (may be yourself), Architect or 

Engineer and contact information. 
*Date the plans were drawn and/or amended 

Property line boundaries The Site Plan must be a drawing of the entire project property.  As some 
properties are large, it may be difficult to include the details that are needed. We can accept two or more drawings 
with one of the entire property and one or more of the developed areas drawn as an enlargement. Mark the location 
of the enlarged developed areas with a square/s on the entire property drawing. Please include a North Arrow. 

Label existing and proposed structures and uses Provide dimensions and distance between 
existing and proposed structures/development. Show all property improvements, such as buildings/dwellings/ 
decks, storage tanks of any kind (including propane tanks), etc. Setbacks from these improvements will enable our 
divisions to establish safe distance from possible safety/sanitary issues. 

Be sure to label all existing (E) and proposed (P) improvements, including area of addition, area of remodel, new 
structure, etc. 

Setbacks Provide the setbacks that we need to review your submittal for permit. Setbacks are the distance between 
existing and proposed property improvements. They are the distance of your project from property lines, septic systems, 
wells, tanks, structures, dwellings (and in case of generator exhaust, the distance from the nearest opening on the 
structure closest to the installation). Indicate the distance from the center of road for all improvements. 

Roads/Driveways/Turnarounds Show all driveways, access roads (including Public Roads that border the 
project property), turnarounds. Our Fire and Engineering Divisions will establish if your proposed project may interfere 
with emergency access to the project property. 

Identify Natural Features such as creeks as there are creek setbacks that must be maintained to protect the 
natural feature from damage and prevent possible flood issues. Identify required creek setback distance pursuant to 
County Code 18.108.025. 

Building Department 
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Site Plan Requirements (Continued): 

Existing and proposed water, wastewater, and stormwater treatment systems 
systems must be shown and include: 

• Wells on the property 
• Wells within 100 feet of the project property 
• Septic system tanks and sewer line location 
• Leach fields (existing and proposed) 

• 100% reserve area (existing and proposed). This is the area 
that will be used in the event of a septic system failure. 

• Storage tanks (Water, grey-water, waste storage) 
• Label distances between well(s), septic tank, leach field, and 

creek, streams, rivers or lakes, if applicable 

Flood Zone If the project property is in a Special Flood Hazard Area (SFHA) or a portion there-of, 
illustrate the SFHA boundary on the site plan. To determine this visit the FEMA website at 
https://msc.fema.gov/portal/home. Enter your address and click on Search. 

Utilities Show utility lines or service points of connection (water, sewer, electrical, gas, cable). Indicate work areas 
under overhead lines or above buried lines. If a utility line crosses over a structure/improvement, show clearance 
above the structure/improvement. 

Easements Show any easements that exist. Indicate the location of all easements (water, sewer, roadways, open 
space, etc.) 

 

Fire Locations of fire water storage tanks, fire hydrants and Fire Department Connections/Post Indicator Valves 

(FDC’s/PIV’s.) Contact CalFire for additional information. 
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