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January 22, 2024

Mr. Robert Viehl

Colorado Water Conservation Board
1313 Sherman Street

Denver, CO 80203

Dear Mr. Viehl,

High Country Conservation Advocates (HCCA) and Western Resource Advocates (WRA) submit this
preliminary instream flow recommendation for Cabin Creek, located in Gunnison County, Water Division
4.

HCCA protects the health and natural beauty of the land, rivers, and wildlife in and around Gunnison
County. Many of HCCA’s members live and work in Gunnison County and enjoy the outdoor opportunities
and quality of life available in the headwaters of the Colorado Rockies. HCCA has a long history of
protecting waters in the Upper Gunnison Basin and of partnering with federal agencies and other non-
profits to support a number of instream flow proposals in our region.

Western Resource Advocates fights climate change to sustain the environment, economy, and people of
the West. WRA has a vision to see rivers thriving in the face of climate change. Together, HCCA and WRA
share a common interest in protecting Colorado’s natural environment and water resources.

The headwaters of Cabin Creek originate on land managed by the US Forest Service and Bureau of Land
Management. Cabin Creek provides critical flows for wildlife within the Cabin Creek State Wildlife Area
and the Van Tuyl State Wildlife Area and supports an important riparian area.

Enclosed you will find a preliminary instream flow proposal. If you have any questions regarding this
recommendation, please feel free to contact Julie Nania at julie@hccacb.org or Bart Miller at
bart.miller@westernresources.org.

Sincerely,

Julie Nania Bart Miller

Water Director Healthy Rivers Program Director
High Country Conservation Advocates Western Resource Advocates

Enclosure: Preliminary Instream Flow Proposal for Cabin Creek.


mailto:julie@hccacb.org
mailto:bart.miller@westernresources.org

ENCLOSURE - PRELIMINARY INSTREAM FLOW RECOMMENDATIONS FOR CABIN CREEK

Below is a description of the proposed instream flow. Additional details are provided in Attachments A-
D.

Location

Cabin Creek is located within the Upper Gunnison Watershed in Gunnison County, Water Division 4. The
headwaters originate between Lost Canyon Gulch and Fossil Ridge. Cabin Creek flows south towards
Tomichi Creek through both the Cabin Creek and Van Tuyl State Wildlife Areas. Cabin Creek’s watershed
is about 15.9-square miles and is on the Signal Peak United States Geological Survey quad map
(Attachment A).

The stream segment identified for the proposed instream flow appropriation is approximately 7.9 miles
long from its headwaters to the Cabin Creek Ditch, located at stream mile 0.29. The Cabin Creek
Watershed is 100 percent public land managed by the Bureau of Land Management and Colorado Parks
and Wildlife.

Table 1. Land Status in the Cabin Creek Watershed.

Total Land Ownership’?
Upper Terminus Lower Terminus Length
(miles) Private (%) Public (%)
Riparian Corridor Riparian Corridor
. . 0% 100%
Headwaters Cabin Creek Ditch 7.9 Watershed Watershed
0% 100%

1) Land ownership data was retrieved from the Gunnison County Assessor’s Office.
2) The public land in the Cabin Creek Watershed is managed by the Bureau of Land Management and
Colorado Parks and Wildlife.

Existing Instream Flow Rights

Cabin Creek does not have an existing instream flow water right.
Water Availability

Physical Availability

There is not a gage in the Cabin Creek watershed. The nearest downstream gage is Tomichi Creek at
Gunnison with a period of record of 1937 to present (USGS 09119000).

! The approximate stream length was estimated using data from the Colorado Decision Support System Map
Viewer accessed on 12/13/2023.



Hydrologists at Colorado State University developed a modeled, called CSUFlow18,% to estimate stream
flows in ungaged basins. CSUFlow18 reports a minimum monthly average flow of 0.5 cfs in October and
a maximum monthly average flow of 7.59 cfs in June for the Cabin Creek Watershed (the Cabin Creek
Ditch was used as the watershed outlet). The modeled flows were used to refine the preliminary
instream flow recommendations and are discussed in the Preliminary Refinements Section.

Legal Availability

Three ditches divert water from Cabin Creek. The Van Tuyl Ditch No. 1 is decreed for 0.4 cfs for irrigation
and stock watering with a priority date of 12/9/2009. The Van Tuyl Ditch No. 2 is decreed for 1.2 cfs for
irrigation and stock watering with the same priority date of 12/9/2009. Both of these rights are held by
Colorado Parks and Wildlife and used to support wildlife on nearby State Wildlife Areas.

The Cabin Creek Ditch is downstream and has two water rights appropriated in 1877.3 One is decreed
for 0.65 cfs for irrigation; the other is decreed for 3.35 cfs for irrigation. There are also a number of small
spring rights in the Cabin Creek Watershed.*

We recommend that the instream flow right extend from the headwaters of Cabin Creek to the Cabin
Creek ditch (located at stream mile 0.29). This appropriation would provide protections for the Cabin
Creek State Wildlife Area and the Van Tuyl Wildlife Area (located above the Van Tuyl Ditch No. 2). HCCA
and WRA will discuss the proposed instream flow water right with Colorado Parks and Wildlife (CPW).
Attachment B provides information about the surface water rights and spring rights.

Biological Summary

Cabin Creek, albeit a smaller creek, supports a robust riparian area and is the primary water source in
the Cabin Creek State Wildlife Area. CPW holds seven water rights on Cabin Creek decreed specifically
for wildlife watering. While sampling Cabin Creek, HCCA saw many macroinvertebrates. Significant
cottonwood galleries line the creek and there is evidence of historic beaver ponds. See Attachment C for
a map of the Van Tuyl and Cabin Creek state wildlife areas supported by the Cabin Creek system. CPW
has sampled Cabin Creek but did not identify the presence of a fishery.

2 Eurich, A., K. Willi, S. Kampf, J. Hammond, M. Ross, B. Pulver, A. Vorster (2021). Colorado streamflow prediction,
HydroShare, http://www.hydroshare.org/resource/b372d950da9b46dba2e5a6943c4d6e78

32023 is the first year since 2019 that there are recorded diversions from Cabin Creek via the Cabin Creek Ditch.
See Attachment B.

4 Cabin Creek has 8 springs with water rights, the Upper Lands Gulch Springs (numbers 47, 26, 27, 28, 32, 15, 16)
and Cabin Creek Spring #1. Each of the Upper Lands Gulch Springs are decreed .01 cfs for 'domestic, stock, federal
reserved, and wildlife' purposes. Cabin Creek Spring #1 is decreed .0044 cfs for stock and wildlife. An overview of
these springs is included in Attachment B.



Photo 1. Cabin Creek macroinvertebrates (6-21-2023).

Photo 2. Additional macroinvertebrates from Cabin
Creek (6-21-2023).

R2Cross Results

HCCA relied on the expertise of Jay Skinner, Western Resource Advocates contractor, and Julie Nania to
complete the R2Cross surveys. Two R2Cross surveys were completed at two adjacent locations on June
21, 2023. Alpine Environmental Consultants LLC interpreted output from the R2Cross model. R2Cross
data entry, analysis, and interpretation were completed following fieldwork. The R2Cross output and
field forms are attached for review (Attachment D).



Table 2. Preliminary R2Cross Assessment Results®.

1

Cross Section I;:z;::e: Bankfull Top Flow Recommendationto | Flow Recommendation to
(Date) (cfs) & Width (ft) meet 2 of 3 Criteria (cfs)>®> | meet 3 of 3 Criteria (cfs)*
Cabin Creek #1 s
(6-21-23) 0.32 5.16 0.39 11
Cabin Creek #2
(6-21-23) 0.32 4.57 0.25 0.98
Average: 0.32 1.1

1) WRA or HCCA may complete additional R2Cross surveys in 2024.
2) This table rounds the R2Cross results based on CWCB guidance.
3) The recommendation that meets two of three criteria is typically applied as the winter flow rate.

4) The recommendation that meets three of three criteria is typically applied as the summer flow rate.

5) The 3 of 3 criteria flow recommendation is out of range (i.e., 1.1 cfs > 0.80 cfs which is 2.5 times the measured

flow).

Preliminary Refinements

The R2Cross results were compared against the hydrograph, using a model developed by CSU
specifically for ungaged basins in Colorado®, to refine the R2Cross results based on physical availability
and to establish the seasons for the instream flow recommendation. The preliminary ISF
recommendations and seasons are presented in Table 3. Attachment D provides the modeled average
monthly flows, preliminary instream flow rates, and a plot of the annual hydrograph. HCCA and WRA
will consult with CWCB and CPW staff and local stakeholders to further refine the preliminary

recommendations.

The summer flow rate of 1.1 cfs meets all three criteria and would apply from 4/1 to 7/31. The winter
flow rate of 0.39 cfs meets two of three criteria. The winter flow rate would apply from 10/1 to 3/31.
The fall flow rate of 0. 5 cfs meets two of three criteria and would apply from 8/1 to 9/30. Providing a
fall ISF rate may help protect critical life stages of local aquatic life (e.g., fall spawning).

Table 3. Preliminary instream flow recommendations and associated seasons.!

Winter Flow
Recommendation

Summer Flow
Recommendation

Recommendation

Fall Flow

Winter Flow
Recommendation

2

0.32 cfs
1/1to 3/31

1.1 cfs
4/1to7/31

0.5cfs
8/1to 9/30

0.32 cfs
10/1to 12/31

1) The instream flow rates and seasons will be refined following additional analysis of

legal and physical water availability.
2) The winter flow rate is presented twice in the table to reflect the calendar year. A
single instream flow rate of 0.32 cfs would apply from 10/1- 3/31.

>Eurich A, Kampf SK, Hammond JC, et al. Predicting mean annual and mean monthly streamflow in Colorado
ungauged basins. River Res Applic. 2021;1-10. https://doi.org/10.1002/rra.3778. This model is known as

CSUFlow18.




Photographs

Photo 3. Cabin Creek cross-section: right to left bank
view (6-21-2023).

Photo 4. Cabin Creek near cross-section looking
downstream (6-21-2023).



Photo 5. Historic beaver ponds along Cabin Creek (6-21-2023).

Photo 6. Cabin Creek riparian environment (6-21-2023).



Relationship to Existing State Policy

HCCA is proposing this instream flow to the CWCB in furtherance of the State of Colorado’s policy “that
the wildlife and their environment are to be protected, preserved, enhanced, and managed for the use,
benefit, and enjoyment of the people of this state and its visitors... and that, to carry out such program

and policy, there shall be a continuous operation of planning, acquisition, and development of wildlife
habitats and facilities for wildlife-related opportunities.” C.R.S. 33-1-101(1).

Attachments

A — USGS Topographic Quadrangle Map
B — Water Rights Information

C — Cabin Creek State Wildlife Areas

D — R2Cross Analysis and CSUFlow18 Summary



Attachment A- USGS Topographic Quadrangle Map
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             U.S. Census Bureau, Geography Division
             2014
             Transportation, Census Roads
             vector digital data
             Dataset source is Census Bureau MAF/TIGER database extracts in the form of TIGER/Line Shapefiles. The TIGER/Line shapefiles and related database files are an extract of selected geographic and cartographic information from the U.S.  Census Bureau's Master Address File/Topologically Integrated Geographic Encoding and Referencing (MAF/TIGER) Database (MTDB). The MTDB represents a seamless national file with no overlaps or gaps between parts, however, each TIGER/Line shapefile is designed to stand alone as an independent dataset, or they can be combined to cover the entire nation. The U.S. Geological Survey filters Census roads to remove driveways and short local unnamed road segments which are less than 500 feet in length. The USGS National Transportation Dataset functional road classification system is applied to the Census datasets. The functional road class includes, limited access highway, secondary highway, local connector, local road 4wd, tunnel, ferry route, and closed. Closed roads were approved in 2020 to align with USFS schema and will be incorporated into the NTD in 2021. The original TIGER/Line Shapefile products are not copyrighted however TIGER/Line and Census TIGER are registered trademarks of the U.S. Census Bureau. The horizontal spatial accuracy information present in the TIGER/Line shapefiles is provided for the purposes of statistical analysis and census operations only and the data may not be suitable for high-precision measurement applications. Full metadata for TIGER/Line shapefiles is available from U.S. Census Bureau.
             https://www.census.gov/programs-surveys/geography.html
          
        
         24000
         digital data
         
           
             
               20160401
               20160810
            
          
           publication date
        
         Roads - Census
         Road centerlines, route numbers, road classification, street names
      
       
         
           
             U.S. Department of Agriculture (USDA) Forest Service - Washington Office Automated Lands Program (ALP).
             2017
             USDA Forest Service Boundary
             vector digital data
             The forest service boundaries defined by the USDA Forest Service encompassing the National Forest System (NFS) lands within theoriginal Proclaimed National Forests, 
			  along with lands added to the NFS which have taken on the status of 'reserved from the public domain' under the General Exchange Act. PROCLAIMED boundaries (e.g. ProclaimedForest and ProclaimedForest_Grassland) 
			  encompass areas of National Forest System land that is set aside and reserved from public domain by executive order or proclamation. The nationwide Proclaimed Forest dataset was created by the 
			  USDA Forest Service, Washington Office Automated Lands Program (ALP) staff from collected source data created by the Regional Offices. These geospatial data and related maps or graphics are not 
			  legal documents and are not intended to be used as such. The user is responsible to verify the limitations of the geospatial data and to use the data accordingly. Only maps in USDA Forest Service 
			  areas will contain USDA Forest boundaries.
          
        
         24000
         digital data
         
           
             
               20170630
               20170630
            
          
           publication date
        
         USDA Forest Service Boundaries
         National Forest Service Boundaries
      
       
         
           
             U.S. Census Bureau
             20190809
             State and Equivalent Boundary
             vector digital data
             The Census Bureau collects boundaries from state and county governments through the Boundary and Annexation Survey, and
              publishes the results as TIGER files. The USGS uses the TIGER data without editing or alteration.
             https://www.census.gov/geographies/mapping-files/time-series/geo/tiger-line-file.html
          
        
         digital data
         
           
             
               20210201
               20210201
            
          
           publication date
        
         State Boundaries
         State and Equivalent Boundary
      
       
         
           
             U.S. Census Bureau
             20190809
             County and Equivalent Boundary
             vector digital data
             The Census Bureau collects boundaries from state and county governments through the Boundary and Annexation Survey (BAS), and
              publishes the results as TIGER files. The USGS uses the TIGER data without editing or alteration for US Topo.
             https://www.census.gov/geographies/mapping-files/time-series/geo/tiger-line-file.html
          
        
         digital data
         
           
             
               20190601
               20210201
            
          
           publication date
        
         County Boundaries
         County and Equivalent Boundary
      
       
         
           
             U.S. Dept. of Interior, Bureau of Land Management, Division of Support Services, Branch of Information Resource Management
             2012
             Public Land Survey System
             vector digital data
             The PLSS information is for general reference purposes only, and should not be used to determine legal boundaries or land
              ownership. The Bureau of Land Management (BLM) is the authoritative source for PLSS information at the federal level, and the US Topo
              representation is derived from BLM GIS data files called Cadastral National Spatial Data Infrastructure or CadNSDI. The management of
              these data is not completely uniform throughout the country. Although this metadata record is included with all maps, PLSS is currently
              shown on US Topo Maps for only a few states. PLSS will be added to US Topo maps in more states in coming years as BLM authorized CadNSDI
              format is made available. The three layers USGS stores from PLSS are the Township, First Division and Special Surveys. Metadata for BLM
              PLSS data is at https://navigator.blm.gov/home, though this URL may change in the near future. Alternate
              sources of PLSS data will continued to be served mainly in western states where BLM is the data steward or the data is from a trusted
              source. Notes on individual states follow,----Alaska PLSS consists of protracted (computed, not surveyed) data only. For more
              information see http://sdms.ak.blm.gov/sdms/data_protracted_grid_gis.html ----Ohio was the original PLSS state in the early 1800s, and
              the land network there is unusually complex. The source data include four first-division parcel types. These are all shown on US Topo
              maps, and are labeled according to BLM's attribution, with a leading letter followed by either a number or more letters. The meanings of
              the leading letters are S=Section, F=Fractional Section, L=Lot, Q=Quarter Township.
             https://sdms.ak.blm.gov/sdms/
             https://navigator.blm.gov/home
          
        
         24000
         digital data
         
           
             
               20210823
               20210823
            
          
           publication date
        
         Public Land Survey System - BLM
         Townships and ranges, sections
      
       
         
           
             For the conterminous 48 states - National Agriculture Image Program (NAIP) administered by the Aerial Photography Field Office (APFO) for the United States Department of Agriculture.
             Publication Date
             Orthoimagery - CONUS
             Raster digital data or Digital Orthorectified Image or NAIP Digital Ortho Photo Image or Raster digital data or Digital
              Orthorectified Image
             An orthorectified image is a layer in every product and is provided by the USDA-FSA-APFO from the National Agriculture Image
              Program (NAIP) in the conterminous US. This offers the USGS a consistent image product for the conterminous 48 states, normally with a
              one meter resolution in natural color, though resolution varies by collection date, and higher-res source data may be downsampled to 1
              or 1.5 meter resolution for US Topo maps. The NAIP image in this product is public domain with no reuse constraints.
             https://www.fsa.usda.gov/programs-and-services/aerial-photography/imagery-programs/naip-imagery/
          
        
         24000
         digital data
         
           
             
               20170926
               20180102
            
          
           publication date
        
         Imagery
         Image
      
       
         
           
             U.S. Geological Survey
             Publication Date
             Geographic Names Information System (GNIS)
             Vector digital data
             The Geographic Names Information System (GNIS) is the Federal and national standard for geographic nomenclature. The U.S.
              Geological Survey developed the GNIS in support of the U.S. Board on Geographic Names as the official repository of domestic geographic
              names data, the official vehicle for geographic names use by all departments of the Federal Government, and the source for applying
              geographic names to Federal electronic and printed products.
             https://usgs.gov/geonames
          
        
         24000
         digital data
         
           
             
               19781013
               20210808
            
          
           publication date
        
         Geographic Names
         Geographic feature names
      
       
         
           
             U.S. Fish and Wildlife Service
             Publication Date
             Wetlands - Emergent and Forest/Shrub
             vector digital data
             This data set represents the extent, approximate location and type of wetlands and deepwater habitats in the United States and
              its Territories. While the Fish and Wildlife Service produces a variety of wetland categories, only two (Emergent and Forest/Shrub
              wetlands as defined by Cowardin et al. (1979)) are included on US Topo Maps.The emergent wetlands depicted do not include lakes, rivers,
              open water ponds, deepwater marine and estuarine features or non-vegetated, farmed, intermittent and temporarily flooded wetlands. The
              goal is to provide a visual depiction of the approximate location and extent of Emergent and Forest/Shrub wetlands. Digital wetlands
              data are intended for use with base maps and digital aerial photography at a scale of 1:12,000 or smaller. Due to the scale, the primary
              intended use is for data display on the US Topo Maps. This data display is not intended for analysis. The map products were neither
              designed or intended to represent legal or regulatory products. Questions or comments regarding the interpretation or classification of
              wetlands can be addressed by visiting https://www.fws.gov/wetlands/FAQs.html These data were developed in conjunction with the
              publication Cowardin, L.M., V. Carter, F.C. Golet, and E.T. LaRoe. 1979. Classification of Wetlands and Deepwater Habitats of the United
              States. U.S. Department of the Interior, Fish and Wildlife Service, Washington, DC. FWS/OBS-79/31. For more information on the wetland
              classification codes visit https://www.fws.gov/wetlands/Data/Wetland-Codes.html. Note that coastline delineations were drawn to follow
              the extent of wetland features as described by this project and may not match the coastline shown in other base maps.
             https://www.fws.gov/wetlands/
             https://www.fws.gov/wetlands/FAQs.html
             https://www.fws.gov/wetlands/Data/Wetland-Codes.html
          
        
         digital data
         
           
             
               19830901
               19830901
            
          
           publication date
        
         Wetlands - Emergent and Forest/Shrub
         Spatial information
      
       
         
           
             U.S. Geological Survey
             Publication Date
             Shaded Relief
             raster digital data
             The Shaded relief is a derivative elevation product created from the USGS 3D Elevation Program (3DEP) 1/3 arc-second DEM data.
              First there are five separate shaded relief datasets created from the original data. Each shaded relief has different azimuths and
              altitude values as follows: 00 450, 1350 600, 2700 450, 3150 450, 450 450. These five datasets are then combined into one feature class
              using map algebra to compute the raster layers using the following equation shadedrelief1 + shadedrelief2 + shadedrelief3 +
              (shadedrelief4 x 2) + shaded relief5 \ 6. This equation gives double importance to the 3150 azimuth and 450 elevation.
          
        
         24000
         digital data
         
           
             
               2019
               2019
            
          
           publication date
        
         Shaded Relief
         3D Elevation Program
      
       
         
           
             U.S. Geological Survey
             Publication Date
             Grids and Coordinate System
             
             Geographic Coordinate, U.S. National Grid, and UTM grid values are displayed along the map projection. For Standards and Specifications on 
			  USNG visit https://www.fgdc.gov/standards/projects/FGDC-standards-projects/usng/fgdc_std_011_2001_usng.pdf
          
        
         24000
         raster data
         
           
             
               Publication Date
               Publication Date
            
          
           publication date
        
         Grids and Coordinate Systems
         U.S. National Grid, UTM grid.
           
       
         Grids and coordinate system annotation are computed for US Topo maps with Esri ArcGIS software.
         20220309
      
    
  
   
     Raster
  
   
     
       
         
           Universal Transverse Mercator
           
             13
             
               0.9996
               -104.99
               0.0
               500000
               0.0
            
          
        
         
           coordinate pair
           
             2
             2
          
           meters
        
      
       
         North American Datum of 1983
         Geodetic Reference System 80
         6378137
         298.2572221
      
    
     
       
         North American Vertical Datum of 1988
         3
         meters
         Explicit elevation coordinate included with horizontal coordinates
      
    
  
   
     
       This is a general-purpose design and layout quadrangle map based on the traditional USGS quadrangle cells. The domain is a standard 
	    7.5-minute cell. The scale is 1:24,000.
       National Geospatial Program US Topo Product Standard, 2011.
    
    
   
     20220309
     
       
         
           U.S. Geological Survey, National Geospatial Technical Operations Center
           Not Provided
        
		 
           mailing and physical
           1400 Independence Road
           Rolla
           MO
           65401
        
         
           mailing and physical
           Box 25046 Denver Federal Center
           Lakewood
           CO
           80225
        
         1-888-ASK-USGS (1-888-275-8747)
         https://www.usgs.gov/ask/
		 Monday through Friday 8:00 AM to 4:00 PM
		 Metadata information can also be obtained through online services using The National Map Viewer, at https://nationalmap.gov or EarthExplorer,
		  at https://earthexporer.usgs.gov or Ask USGS at https://www.usgs.gov/ask.
      
    
     FGDC Content Standard for Digital Geospatial Metadata
     FGDC-STD-001-1998
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What is a US Topo map?

A US Topo map is a digital topographic map that covers 7.5-minutes of longitude by 7.5-minutes of latitude and is produced at a scale of
1:24,000. US Topo maps are freely distributable and are available for download on the Web from the USGS Store

(https://store.usgs.gov) in Portable Document Format (PDF) with geospatial extensions. PDF maps can be viewed and printed with any
conforming PDF software. Versions 9.x and later of Adobe® Reader® and Acrobat® software provide access to the geospatial function-
ality of the US Topo map. Adobe Reader is available for free at http.//get.adobe.com/reader. More information about US Topo maps and
their use is available at https./nationalmap.gov/ustopo.

The base data layer of a US Topo map is a recent orthographic aerial photograph. These orthoimages have been corrected to remove
scale distortions that result from the varying terrain and deviations of the aircraft’s position from the true vertical. The maps include
contours that show the shape of the Earth’s surface, hydrographic features such as lakes and rivers, roads, boundaries, and geograph-
ic names. Additional data from the geographic data themes of transportation, names, elevation, hydrography, boundaries, structures
(such as fire stations) and land cover (such as woodland tint) is being added to the maps as they are updated, resulting in a product
that will become progressively more robust over time. Feature data is incorporated from national Geographic Information System (GIS)
databases under the stewardship of USGS data programs. The US Topo map is intended for conventional map users, not for advanced
GIS analysis. However, most of the data sources used are in the public domain and may be downloaded for free from The National Map
(TNM) (https.//nationalmap.gov).

US Topo maps are revised on a three-year production cycle.

Symbols on US Topo Maps

The underlying orthoimage for each US Topo map shows those features on the Earth’s surface that are visible to the eye. Because each
map is made at a scale of 1:24,000 (one inch on the map represents 24,000 inches or 2,000 feet on the ground), selected features are also
shown and emphasized by symbols, geographic names, and highway route numbers.

Map features may be represented as points, lines, or polygons. They incorporate different colors and patterns to distinguish between
feature types and to show each feature’s importance. For example, a perennial stream is symbolized by a solid blue line while an
intermittent stream is shown by a blue dashed and dotted line. A large reservoir is depicted by a polygon while a small reservoir may be
shown by a point symbol if it is too small to show as a polygon.

Point symbols of different shapes and sizes depict features such as structures, dams, gates, rocks, waterfalls, and wells. Linear map
symbols (lines) show such features as roads, rivers, boundaries, and contours. Color is used to show the class of information: topo-
graphic contours in brown, streams and rivers and other hydrographic features in blue, and roads in black and red. Areal features are
outlined to depict the areal extent and may also be emphasized by a color tint. Names and labels are shown in different type fonts,
sizes, and colors.

The unique feature of a topographic map is the contour. These lines do not exist on the Earth’s surface. They join points of equal eleva-
tion above a zero level surface (such as Mean Sea Level) and therefore show heights of the land and reveal the shape of the land
surface. Heavier brown lines are index contours and are labeled with the elevation they represent. Closely spaced contours indicate a
steep land slope; widely spaced contours show more level ground. The elevation difference between adjacent contours is the contour
interval. A map of a relatively flat area may have a contour interval of 10 feet. In steep areas an interval of 100 feet or more may be
used to avoid coalescence or convergence of the contour lines. The contour interval is always noted below the bar scale in the map
marginalia.

The cartographic representation of roads has been updated from a characterization based on organizational maintenance (Interstates,
US routes, State routes, etc.) to a functional classification defined as follows:

e Expressway': A controlled access, divided arterial highway for through traffic.

e Secondary Highway'": Hard surface highways including secondary State routes, primary county routes, and other highways
that connect principal cities and towns, and link these places with the primary highway system.

e Local Connector’: Hard surface roads notincluded in a higher class and improved, loose surface roads passable in all kinds
of weather. These roads are adjuncts to the primary and secondary highway system and represent major arteries through
populated places.

¢ Local Road': Roads used primarily for local traffic.

e Four Wheel Drive Road': Unimproved roads passable only with four wheel drive vehicles.

! Federal Highway Administration Planning Glossary - http.//www.fhwa.dot.gov/planning/glossary/glossary _listing.cfm 15SEPT2020ver7.5
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HYDROGRAPHY - continued

Shaded Relief
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Note: Symbols use transparent color. When these symbols overlap the colors

blend. This alters their appearance from how they are represented in the map
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