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1.0  Introduction 
The purpose of this technical memorandum is to discuss the procedures and results obtained 
from the Recreational and Environmental Water Use Analysis completed for the Snake Salt 
River Basin Plan Update. 

2.0  Environmental and Recreational Water Use Analysis Procedures 
This section briefly discusses the work done in previous plans, the short comings of the approach 
used in the first plans, a new procedure developed by Harvey Economics, and variations from 
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that approach that are unique to this basin.  For more information on the Environmental and 
Recreational Procedures used in this memorandum please refer to the “Environmental and 
Recreational Water Use Study”, completed by Harvey Economics in 2012. 

2.1  Previous Basin Planning Efforts  

River Basin plans were completed for the seven basins within the State of Wyoming between 
2001 and 2006.  Within those plans, water use across the state was broken down into one of the 
five categories listed below. 
 
1. Agricultural 
2. Municipal and Rural Domestic 
3. Industrial 
4. Environmental 
5. Recreational 
 
Of the five water use categories, Environmental and Recreational Water Use is the only sector 
that is nonconsumptive in nature.  Therefore, traditional methods for quantifying them do not 
apply.  As a result, each of the first basin plans handled the Environmental and Recreation 
sections of the report differently.  Typically the previous basin plans described these uses 
without regard for how they interact with traditional uses.  Recreational and environmental uses 
were instead described in short summaries designed to give the reader a broad picture of their 
impact on the water resources of the basin.   
 
In order to develop a more unified approach that gives a more detailed picture of the interaction 
between traditional and nonconsumptive uses, the WWDC obtained funding from the 2010 
Legislature for an Environmental and Recreation study to develop a procedure that could be 
applied in all the basins.  Harvey Economics was hired to complete the study.  Their report was 
completed in the spring of 2012 and is outlined in the following section. 

 2.2  Harvey Economics Environmental and Recreational Water Use Study  

Harvey Economics’ approach for developing a procedure to quantify recreational and 
environmental uses began with a description of the fundamental differences of consumptive and 
nonconsumptive uses in Wyoming Water Law.  Historically, traditional consumptive uses have 
been easier to analyze because they have an assigned water right that is diverted from the stream 
and can be easily quantified.  Whereas an environmental or recreational use such as a high 
quality fishing segment may be taking advantage of water that is moving through a stream 
segment on its way down to a senior water rights holder.  As a result, there would not be an 
easily quantifiable diversion as is the case with a traditional use.   
 
Data that describes these uses also needed to be identified.  Data sources in the previous plans 
were limited, hard to find, and often did not adequately capture utilization of Wyoming’s water 
resources by the Environmental and Recreational Sector.  Therefore a second task assigned to 
Harvey Economics was to compile a list of data needed and the sources of these data.   
 
Utilizing the data gathered was the next step in Harvey Economics methodology.  The goal was 
to determine what type of relationship Environmental and Recreational uses have with the 
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traditional uses in any given stream segment.  It became apparent early on that the easiest way to 
evaluate these relationships was through Geographic Information System Software (GIS).  GIS 
mapping quickly became a critical component of this analysis, and it will be discussed in greater 
detail later in this technical memorandum.  After uses are mapped, the interaction between 
traditional, environmental, and recreational use can be analyzed.  As a part of this analysis, 
environmental and recreational uses should be classified according to their level of protection as 
detailed in the Harvey Economics methodology.  These classifications are as follows: 
 
Protected Water Uses: These are water uses which are both recognized and protected in some 
way from incursions by traditional water uses.  The obvious example is an instream flow water 
right.  However, protected wetlands, protected bypass flows, or any environmental water uses 
protected by Federal agencies through permit or water right, fall into the protected category.  In 
addition, protected water uses may have a senior traditional water use diverter in a location 
which ensures the continuation of that non-divertible use.   
 
Example:  If the most senior water right downstream is larger than or equal to the recreational or 
environmental water use immediately above that senior water diversion in the stream system, 
that recreational water use is protected and should be recognized as such in the basin planning 
process.   
 

Complementary Water Uses:  These environmental and recreational water uses exist without 
explicit protection, but exist and will continue to exist typically by virtue of their location or 
linkage with a traditional water use.  For instance, environmental water uses are often located at 
the highest reaches within a watershed, and intervening uses are very unlikely to occur.  
Environmental water uses which occur at high elevations or in a national forest high in the 
watershed are unlikely to be disturbed by water users below.  Without future intervening water 
uses, those complementary water uses are likely to continue and should be recognized as such in 
the river basin planning process.  
 
Another example of sub-category of complementary water use stems from the incidental linkage 
of certain environmental or recreational water uses to traditional uses.  For example, fisheries 
and spawning habitat may be supported by subsurface irrigation return flows, which would be 
lost if irrigation stops or the method is changed.  These incidentally linked water uses are without 
explicit protection and will expand or contract with the linked traditional use. 
 

Competing uses:  Competing uses are those environmental or recreational water uses which are 
in a location where other traditional water use diverters may constrain or eliminate the 
environmental or recreational use at any point in time.  These water uses are incidental and 
subject to elimination.  These uses should also be recognized in the basin planning process, but 
with the explicit understanding that such water uses can and will disappear when future 
appropriators step forward.  

2.3  GIS Sources 

Several Geographic Information Systems (GIS) layers were used in this study to analyze the 
recreational and environmental uses within the Snake/Salt Basins.  They are listed in Table 1.  
All GIS layers were provided by the source agency in 2012.  For additional information, please 
refer to the Metadata provided with the individual GIS layer.    
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Table 1: GIS Sources 

Name Source 

Aquatic Habitat Priority Areas Wyoming Game and Fish 

Bridger Teton Sites Bridger Teton National Forest 

Bridger Teton Trails Bridger Teton National Forest 

Caribou Targhee Dispersed Areas Caribou Targhee National Forest 

Caribou Targhee Dispersed Sites Caribou Targhee National Forest 

Caribou Targhee Sites Caribou Targhee National Forest 

Critical Streams Corridors Wyoming Game and Fish 

Elk Feed Grounds Wyoming Game and Fish 

Fishing Spots WyGISC 

Game and Fish Stream Classifications Wyoming Game and Fish 

Golf Courses WyGISC 

Grand Teton National Park Resources National Park Service 

Instream Flows WWDO, SEO, Game & Fish 

Lakes WSGS 

Landownership BLM 

Model Demand Nodes WWDO  

National Wetlands Inventory Fish and Wildlife Service 

Nature Conservancy Easements The Nature Conservancy 

Non Nature Conservancy Easements The Nature Conservancy 

Palisades Wilderness Study Area Bridger Teton and Caribou Targhee National Forests 

Scenic Highways and Byways WyGISC and ESRI 

Shoal Creek Wilderness Study Area Bridger Teton National Forest 

Ski Areas WyGISC 

Streams WSGS 

Teton County Ponds SEO 

Trout Unlimited Projects Trout Unlimited 

Wild and Scenic Rivers WyGISC & SEO 

Wilderness Areas WyGISC   

Yellowstone National Park Resources National Park Service 

2.4  Procedures that are Unique to the Snake Salt Study Area 

Using the GIS layers listed above, maps were developed to begin analyzing the relationships 
between environmental, recreational, and traditional uses.  It quickly became apparent that there 
were too many uses to display on a single map that covered the entire basin, so the analysis was 
broken down to a subbasin level.  The subbasins used can be seen on Figure 1. 
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Figure 1: Study Area and Subbasin Boundary Map 



Technical Memorandum 
Environmental and Recreational Water Use 
Wyoming Water Development Office  Page 6 

To maintain a consistent terminology throughout this technical memorandum, the following 
terms will be used when referring to the areas of study:  
 

 Study Area:  Refers to the all the subbasins together, including the complete Snake and 
Salt River basins within Wyoming.   

 River Basin:  May be used to refer to a specific river system, such as the Hoback River or 
the Salt River. 

 Subbasin:  Will be used to describe any of the smaller contributing drainages or partial 
basins like Teton, Upper Henrys, Lower Henrys, Palisades, Upper Snake, and Lower 
Snake.  Please refer to Figure 1.  

 
Using the Subbasin Boundary Map, the subbasins were grouped together as follows for analysis. 
 
1. Salt River Basin 
2. Greys River Basin 
3. Hoback River Basin 
4. Lower Snake River Subbasin and Palisades Subbasins 
5. Gros Ventre River Basin 
6. Snake River Headwaters Subbasin 
7. Teton Subbasin 
8. Upper and Lower Henrys Subbasins 
 
Even with the consolidated grouping levels described above, there remained too much 
information to display on one map.  Therefore, each subbasin was divided into three maps 
(recreational sites, environmental sites, and miscellaneous sites) for this analysis.  The first map 
includes recreational sites for each subbasin.  The following information is included on the 
Recreational Sites Subbasin Maps. 
 
1.  Recreational Sites Maps 

 Elk Feed Grounds 
 Wilderness Area and Wilderness Study Areas 
 Cross Country and Downhill Ski areas 
 Golf Courses 
 Fishing spots 
 Forest Service Sites 

o Boating  
o Campgrounds 
o Information 
o Interpretive 
o Observation 
o Picnicking 
o Swimming 
o Trailheads 

 Bridger Teton National Forest Trails 
 Game and Fish Stream Classifications 
 Caribou Targhee National Forest Dispersed Camping Sites 
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The second map included in the analysis for each subbasin is the Environmental Sites Map.  The 
Environmental Sites Maps include the following information. 
 
2. Environmental Sites Maps 

 Trout Unlimited Projects 
 Wild River Segments 
 Scenic River Segments 
 Recreation River Segments 
 Instream Flow Segments 
 Wilderness Areas and Wilderness Study Areas 
 Aquatic Habitat Priority Areas 

 
The third map used in the analysis is the Miscellaneous Environmental and Recreational Sites 
Map.  This map includes sites that wouldn’t fit on the previous maps.  They include the 
following layers. 
 
3.  Miscellaneous Sites Maps 

 Scenic Highways and Byways 
 Teton County Ponds 
 Non Nature Conservancy Easements 
 Nature Conservancy Easements 
 National Wetlands Inventory 

 
There are many recreational and environmental uses in the Study Area that overlap each other.  
As a result it was necessary to find a way to quantify and display the levels of use that occur 
within the stream segments that have overlapping water uses.  A similar problem was 
encountered with the levels of protection a use might experience.  To aid in this investigation 
two raster based GIS analyses were conducted.  The first analysis used five GIS layers to display 
different stream uses.  The second analysis used three GIS layers to identify different areas 
where an environmental or recreational use experiences protection from development changes.  
An Example is those uses within wilderness areas.   The layers used are identified below.  Please 
refer to Appendix A for more information on how this analysis was completed. 
 
Use Layers 

 Wyoming Game and Fish Stream Classifications 
 Instream Flow Segments 
 Wyoming Game and Fish Critical Streams 
 National Wild and Scenic Rivers 
 Land Ownership 

 
Protection Layers 

 Permitted Instream Flow Segments 
 National Wild and Scenic River Segments 
 Land Ownership 
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The product of the analyses described above, and in more detail in Appendix A was two GIS 
maps to be used in addition to the recreational sites, environmental sites, and miscellaneous sites 
maps.  They are presented in the figures section of this technical memorandum, Figure 35 is the 
use levels map and Figure 36 if the protection levels map.   
 
It is important to note that the use and protection maps (Figures 35 and 36) described above do 
not include any of the site specific uses identified on the Recreational Sites map described 
earlier.  They are not intended to replace the Recreational Sites Maps in the analysis.  They are 
intended to be used in conjunction with the recreational sites, environmental sites, and 
miscellaneous sites maps.  The use and protection layer maps were only intended to quantify and 
display the effects of a very few recreational, environmental, and landownership layers that 
overlap each other and as a result are difficult to display simultaneously.   
 
Figure 35, the use levels map,  is color coded to show stream segments with low levels of use as 
blue, medium levels of use as green, medium-high levels of use as yellow, and high levels of use 
as red.   Figure 36, the Protection areas map, is color coded to show levels of protection with low 
levels being light grey, medium levels of protection being medium grey, and high levels of 
protection being black.  Figure 36 is used to determine the level of protection of a recreational or 
environmental use. For example, a boating segment in the forest below a wilderness area should 
be considered protected.  Because of its location, the boating segment can be considered 
protected, because no changes will be made upstream. 
 
Harvey Economics also concluded that the interaction with traditional uses is critical for 
determining the likelihood of a recreational or environmental uses becoming competing.  To aid 
in classifying these types of interactions, historic diversion nodes generated for the Water 
Availability Spreadsheet Models were added to the Protection and Use maps, figures 35 and 36.  
As an example, if irrigation practices upstream from a blue ribbon fishing segment change from 
flood irrigation to sprinkler irrigation, late season return flow will also change.  This type of 
change often reduces late season irrigation return flows resulting drier streams late in the season.    
 
These two maps in conjunction with the other more complete site maps described above allow 
the reader to gain an understanding of the types of recreational and environmental uses in the 
basin and their relationship with institutional considerations and historical uses. 

2.5  General Topics  

There were several topics that didn’t fit with in the approach outlined in the previous section, or 
that needed to be addressed in more detail as they relate to the study area as a whole.  Those 
topics are discussed in this section.  

2.5.1  Camping and boating 

Camping and boating are popular recreational activities and are widespread throughout the 
subbasins.  While use data for these popular activities is largely unavailable, camping sites and 
boating locations were included on the subbasin recreational sites maps for the reader’s 
reference.  Several calls were made to local ranger districts in Bridger Teton and Caribou 
Targhee National Forest.  Personal observations of local rangers indicated that many of the 
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campgrounds are regularly used with activities that are often centered around water sports and 
ATV’s (Seasonal Use and Boater Days Memo, 2012). 

2.5.2  National Park Service Use 

Much of the recreational tourism in the basin is due to the presence of Grand Teton National 
Park (GTNP) and Yellowstone National Park (YNP).  Visitors to these parks are important to the 
economies of the basin and the state as a whole.  Visitor data are available from the National 
Park Service website.   Total yearly visitors to GTNP since 1929 have been graphed on Figure 2.  
Monthly visitation and lodging data for GTNP is as displayed on Figures 3 and 4.  Visitations to 
Yellowstone National Park since the early 1900’s and 2011 Southgate Traffic Counts by month 
are shown in Figures 5 and 6. 
 
 

 
Figure 2: Grand Teton National Park Visitors 1929 to 2011 
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Figure 3: Grand Teton National Park Monthly Visits 2011 
 
 

 
Figure 4: Grand Teton National Park Lodging Breakdown 2011 
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Figure 5: Yellowstone National Park Visitations 1904 to 2011 
 
 

 
Figure 6: Yellowstone National Park South Gate Traffic Counts 
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2.5.3  Endangered Species 

There are several species on the U.S. Fish and Wildlife Services Endangered, Threatened, 
Proposed and Candidate Species List found within the basin.  The Endangered Species List is 
available for download at the Fish and Wildlife Service’s website by county.  Because these data 
are only available at the county level, they were not included in the GIS based analysis.  Please 
refer to Table 2 for specific information on the listed species. 
 
Table 2: Endangered Species within Counties Making up the Study Area 

Species Status Teton Sublette Lincoln Fremont

Canada Lynx Threatened x x x x 

Gray Wolf Experimental/Non-essential x x x x 

Grizzly Bear Threatened x x x x 

Greater Sage Grouse Candidate x x x x 

North American Wolverine Candidate x x x x 

Whitebark Pine Candidate x x x x 

Yellow-billed Cuckoo Candidate x x x x 

Black Footed Ferret Endangered x x x 

Ute Ladies'-tresses Threatened x x x 

Rockcress / Small Rockcress Candidate x 

2.5.4  Wild and Scenic River Segments 

The Craig Thomas Snake Headwaters Legacy Act (SHLA) of 2008 created several Wild, Scenic, 
and Recreational River segments in the Snake River Basin.  The Act states the following about 
the Snake River System in Northwestern Wyoming. 
 

…the headwaters of the Snake River System in northwest Wyoming feature some of the 
cleanest sources of freshwater, healthiest native trout fisheries, and most intact rivers 
and streams in the lower 48 states.   

 
Realizing the value of these characteristics and striving to protect them, the National Wild and 
Scenic River System website www.rivers.gov defines Wild, Scenic, and Recreational Rivers 
according to the following definitions (Rivers, 2013). 
 
Wild River Areas – Those rivers or sections of rivers that are free of impoundments and generally 
inaccessible except by trail, with watersheds or shorelines essentially primitive and waters 
unpolluted. These represent vestiges of primitive America. 

Scenic River Areas – Those rivers or sections of rivers that are free of impoundments, with 
shorelines or watersheds still largely primitive and shorelines largely undeveloped, but accessible 
in places by roads. 

Recreational River Areas – Those rivers or sections of rivers that are readily accessible by road 
or railroad, that may have some development along their shorelines, and that may have 
undergone some impoundment or diversion in the past.  
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These definitions identify specific qualities the United States Government considers worthy of 
protection.  In addition to the protections provided by the United States Government, the 
designations are classified as a beneficial use and are given a water right consistent with 
Wyoming Water Law, including a priority date that is equal to the date the SHLA was enacted.  
The SHLA also prohibits the designations from affecting valid existing water rights including the 
use of Wyoming’s share of the Snake River Compact.  Please refer to the language below taken 
from Section 5002 of the Omnibus Public Land Management Act of 2009 and Figure 7 for more 
information.  Figure 7 shows the Wild, Scenic, and Recreational River Segments within the 
Snake/Salt River Basin Study Area. 
 

(3) QUANTIFICATION OF WATER RIGHTS RESERVED BY RIVER SEGMENTS-  
(A) The Secretary concerned shall apply for the quantification of the water rights reserved 

by each river segment designated by this section in accordance with the 
procedural requirements of the laws of the State of Wyoming.  

 
(B) For the purpose of the quantification of water rights under this subsection, with respect 

to each Wild and Scenic River segment designated by this section— 
 

(i) the purposes for which the segments are designated, as set forth in this section, 
are declared to be beneficial uses; and  

 
(ii) the priority date of such right shall be the date of enactment of this Act.  

 
(4) STREAM GAUGES- Consistent with the Wild and Scenic Rivers Act (16 U.S.C. 1271 et seq.), 

the Secretary may carry out activities at United States Geological Survey stream gauges 
that are located on the Snake River (including tributaries of the Snake River), including 
flow measurements and operation, maintenance, and replacement. 

  
(5) CONSENT OF PROPERTY OWNER- No property or interest in property located within the 

boundaries of any river segment described in paragraph (205) of section 3(a) of the Wild 
and Scenic Rivers Act (16 U.S.C. 1274(a)) (as added by subsection (d)) may be acquired 
by the Secretary without the consent of the owner of the property or interest in property.  

 
(6) EFFECT OF DESIGNATIONS-  
 

(A) IN GENERAL- Nothing in this section affects valid existing rights, including— 
(i) all interstate water compacts in existence on the date of enactment of this Act 

(including full development of any apportionment made in accordance with 
the compacts);  

(ii) water rights in the States of Idaho and Wyoming; and  
(iii) water rights held by the United States. 
 

(B) JACKSON LAKE; JACKSON LAKE DAM- Nothing in this section shall affect the 
management and operation of Jackson Lake or Jackson Lake Dam, including the 
storage, management, and release of water…  
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Figure 7: Wild, Scenic, and Recreational River Segments Map 
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2.5.5  Instream Flows in the Analysis 

In the Study Area, there are thirteen instream flow segments in the application phase and one 
permitted segment.  For more information on instream flows throughout the study area please 
refer to the Instream Flow Technical Memorandum. 
 
For the purposes of this technical memorandum, and as described in Appendix A, GIS analyses 
were completed to determine the levels of use and institutional protection experienced on 
streams throughout the study area.  Specifically, all instream flow applications and permitted 
segments were used in Figure 35, the Use Levels Map.  It was believed that they represented 
areas of environmental use even if they were not yet permitted.  However, only the one permitted 
segment on the Greys River was used in Figure 36, the Protection Levels Map, because the other 
instream flow applications have not yet been approved.  Therefore, they have no institutional 
protection under Wyoming Water Law. 

2.5.6  Wyoming Wildlife and Natural Resources Trust 

In 2005, the Wyoming Legislature created the Wildlife and Natural Resources Trust (WNRT).  
The trust is funded by a legislative appropriation, donations, and interest earned on the Wildlife 
and Natural Resources Trust Account.  The purpose of the WNRT is to enhance and conserve 
wildlife habitat and natural resource values throughout the state by way of awarding funds 
through the trust (WNRT, 2013).  Projects funded by the WNRT have rehabilitated or enhanced 
environmental uses across the state.  The WNRT is an independent state agency governed by a 
nine-member citizen board appointed by the governor.  Oversight is provided by a legislative 
committee composed of three state senators and three state representatives.  Projects have been 
funded in all 23 counties in the state.  A current list of projects was not available at the time of 
this report.  For more information on the Wyoming Wildlife and Natural Resources Trust please 
visit their website at wwnrt.state.wy.us 

2.5.7  Model Demand Nodes 

The demand nodes used in the spreadsheet model were used in this analysis to represent 
traditional uses, such as agricultural irrigation, and their potential impact on recreational and 
environmental uses.  For the purposes of this analysis, the acre-feet per month results produced 
by the model were converted to cubic feet per second (CFS).  More information on the model 
and its output can be found in the Spreadsheet Model and Hydrologic Database Technical 
Memorandum. 
 
The model results were examined, and it was determined that the month of July represented the 
month with the highest diverted use within the basin.  For the purposes of this analysis, the July 
model results were used to represent a “worst case” scenario of real world conditions, rather than 
an average of the monthly water use amounts.  The July demands were linked to the model nodes 
in the GIS and are displayed on Figures 35 and 36.    

2.5.8  U.S. Forest Service and Wilderness Area Boundaries 

Most of the lands in the Study Area are federally owned, and of the federal management entities 
the Forest Service is the largest landowner.  Because this has a significant influence on 
environmental and recreational uses in the Basin, a map was created to display Forest Service 
Land and Wilderness Areas.  Please refer to Figure 8 for more information. 
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Figure 8: U.S. Forest Service and Wilderness Area Boundary Map 
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2.5.9  Figures used in the Analysis 

As described previously, there are three figures for each subbasin and two figures for the Study 
Area that were used in each of the analyses, for a total of 26 figures. All of the figures for the 
following sections were formatted to fit on 11 x 17 sheets.  Because there are 26 figures and they 
are large, they were included in the figures section at the end of this Technical Memorandum.   
 
It is important to note that the use and protection maps (Figures 35 and 36) described above do 
not include any of the site specific uses identified on the Recreational Sites map described 
earlier.  They are not intended to replace the Recreational Sites Maps in the analysis.  They are 
intended to be used in conjunction with the recreational sites, environmental sites, and 
miscellaneous sites maps.  The use and protection layer maps were only intended to quantify and 
display the effects of a very few recreational, environmental, and landownership layers that 
overlap each other and as a result are difficult to display simultaneously.   

3.0  Salt River Basin 
The Salt River Basin is characterized by a largely agricultural economy.  Agricultural water use 
in this basin is more prevalent than in any other part of the Study Area.  From the spreadsheet 
models, the smallest model node diversion in July is1.2 cfs and the largest is 52.86 cfs.   
 
There are many recreational water uses in the basin including five golf courses and a long stretch 
of the Salt River that is classified as a blue ribbon fishery by the Wyoming Game and Fish 
Department (WFGD).  Please refer to Table 3 for specifics.  
 
Table 3: Salt River Basin Recreation Sites 

Recreation Site Type Quantity in Basin 

Elk Feed Grounds 1 

Cross Country  Ski Area 1 

Down Hill Ski Area 0 

Golf Courses 5 

Boating Sites 1 

Campgrounds 2 

Fishing Spots 0 

Fire Lookouts / Cabins 0 

Information  0 

Interpretive 0 

Observation 0 

Picnic 3 

Swimming 0 

Trailhead 1 

Wildlife Viewing 1 

 
The environmental uses are listed below in Table 4.  They include three Trout Unlimited sites 
and one instream flow application segment. 
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Table 4: Salt River Basin Environmental Sites 

Environmental Site Type Quantity in Basin 

Trout Unlimited Projects 3 

Wild River Segments 0 

Scenic River Segments 0 

Recreation River Segments 0 

Instream Flow Segments (Permitted) 0 

Instream Flow Segments (Applications) 1 

Wilderness Areas 0 

Wilderness Study Areas 0 

 
Of the recreational and environmental uses listed above and displayed on Figures 9, 10 and 11 
(found in the figures section), all are currently complimentary.  The levels of use from the Use 
Model range from low to medium high with most of the segments being classified at a medium 
use level. The levels of protection from the Protection Model in this basin range from none on 
private land to low on state and federal land.  As a result there is one segment and one Trout 
Unlimited site that have the potential to become competing if agricultural practices change.  The 
segment runs through State Land and is located at the lower end of the Salt River before running 
into Palisades Reservoir.  It is listed as having a medium high level of use.  If return flows from 
upstream agricultural practices change, these uses have the potential to become competing.  
However, at this time the uses exist together without conflict, so they will be designated as 
“Potentially Competing”.  Which for the purposes of this study can be considered a subcategory 
of the Competing Use Classification, and is any use that is currently complimentary but with the 
potential to become Competing in the future.   It is also important to note that competing uses are 
unprotected and could disappear if future appropriators obtain rights to the water currently 
meeting a recreational or environmental need. 

4.0  Greys River Basin 
The Greys River basin is almost entirely federally owned.  There are small amounts of private 
land in the center of the basin with an estimated 229 irrigated acres.  Very little is known about 
these irrigated acres as there is no historical data.    For more information about how these acres 
were assessed as a part of the 2012 Update, please refer to the Irrigated Acreage Technical 
Memorandum. 
 
The Greys River Basin has the only permitted instream flow segment in the Snake and Salt 
Basins.  Also, the Greys River is classified by WGFD as a yellow ribbon segment with 50 to 300 
lbs of trout present per mile.  It is worth noting that the only modeled diversion node identified 
by the spreadsheet model is located within the adjudicated instream flow segment.  Because no 
water rights were mapped for this study it is not known if this is the actual location of the 
diversion or if it is an approximation for the purposes of the modeling effort.  Additional analysis 
could be completed to determine which water right is senior and which water right is junior, and 
should a call be placed on the river, and what affect its location may have on the instream flow 
segment.  However, for the purposes of this study, given the small size of the modeled diversion, 
an assumption was made that the uses are complimentary.  For more information about the 
recreational and environmental resources in the basin, please refer to Table 5 and 6. 
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Table 5: Greys River Basin Recreation Sites 

Recreation Site Type Quantity in Basin 

Elk Feed Grounds 1 

Cross Country  Ski Area 1 

Down Hill Ski Area 0 

Golf Courses 1 

Boating Sites 2 

Campgrounds 4 

Fishing Spots 1 

Fire Lookouts / Cabins 4 

Information Center 1 

Interpretive Site 0 

Observation Site 0 

Picnic Area 1 

Swimming 0 

Trailhead 0 

Wildlife Viewing 0 

 
Table 6: Greys River Basin Environmental Sites 

Environmental Site Type Quantity in Basin 

Trout Unlimited Projects 0 

Wild River Segments 0 

Scenic River Segments 0 

Recreation River Segments 0 

Instream Flow Segments (Permitted) 1 

Instream Flow Segments (Applications) 1 

Wilderness Areas 0 

 
The Use Model shows uses throughout the Greys River Basin ranging from medium in the upper 
reaches to medium high above the confluence with the Snake River.  The levels of protection 
from the Protection Model ranges from a few small areas on private land with no protection to 
low on forest service land and medium through the instream flow segment.  All of the uses are 
complementary at this time, except for the golf course at the confluence with Palisades 
Reservoir.  This use is protected because under Wyoming Water Law because a water right is 
required for irrigation.  Additionally, because this subbasin is mostly federally owned, it is 
unlikely that any of the complementary uses will become competing.  For more information 
please refer to Figures 12, 13, 14, 35 and 36 in the figures section.    
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5.0  Hoback River Basin 
The Hoback River Basin is located in the central part of the study area and is characterized by 
being largely National Forest Service land.   There is one spreadsheet model demand node in the 
basin with a modeled July use of 17.41 cfs.  This basin includes part of the Gros Ventre 
Wilderness Area and all of the Shoal Creek Wilderness Study Area.  Please refer to figures 15, 
16, and 17 for more information.  There are several recreational uses as listed in Table 7 and on 
Figure 15. 
 
Table 7: Hoback River Basin Recreation Sites 

Recreation Site Type Quantity in Basin 

Elk Feed Grounds 3 

Cross Country  Ski Area 0 

Down Hill Ski Area 0 

Golf Courses 0 

Boating Sites 0 

Campgrounds 3 

Fishing Spots 2 

Fire Lookouts / Cabins 1 

Information Center 0 

Interpretive Site 0 

Observation Site 0 

Picnic Area 1 

Swimming 1 

Trailhead 3 

Wildlife Viewing 0 

 
Within the Hoback River basin there are three Wild River segments, one Scenic River segment, 
and one Recreational segment.  They are listed below.  Additionally, there are nine instream flow 
application segments, including two adjoining segments on Cliff Creek.  
 
Wild Segments 

 Granite Creek to approximately 1.7 miles below the Gros Ventre Wilderness Area 
 Shoal Creek in the Gros Ventre Wilderness Area and Shoal Creek Wilderness Study Area 
 Willow Creek 

 
Scenic Segment 

 Granite Creek below the Wild Segment to approximately ½ mile above the confluence 
with the Hoback River  

 
Recreational Segment 

 Hoback River starting approximately 2 miles below the confluence with Granite Creek 
 
For more information on the environmental uses within the Hoback River Basin, please refer to 
Figure 16 and Table 8. 
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Table 8: Hoback River Basin Environmental Sites 

Environmental Site Type Quantity in Basin 

Trout Unlimited Projects 0 

Wild River Segments 3 

Scenic River Segments 1 

Recreation River Segments 1 

Instream Flow Segments (Permitted) 0 

Instream Flow Segments (Applications) 9 

Wilderness Areas 1 

Wilderness Study Areas 1 

 
Use levels from the Use Model range from low in the upper reaches along private land to 
medium high on the main stem below Granite Creek.  There is one modeled diversion node 
named “Hoback River Diversions Above Bondurant” with an estimated July diversion amount of 
17.41 cfs.  Levels of protection from the Protection Model vary from none on private land to 
high on the wild segments and in the wilderness areas.   
 
Most of the uses are complimentary and unlikely to become competing due to the high 
percentage of National Forest land in the basin and the single modeled diversion node.  However 
due to the Gros Ventre Wilderness Area and Shoal Creek Wilderness Study Area, there are 
several uses that have been classified as protected.  One fishing site is located in the wilderness 
area and is therefore protected.  Just below the wilderness area and adjacent to the border of the 
wilderness study are the following uses: 
 

 one swimming site  
 one picnic site 
 one camping area 
 one trailhead 

 
Because of their proximity to the wilderness area and wilderness study area these uses have also 
been designated as protected.  For more information please refer to figure 15,16, 17, 35, and 36.  

6.0  Lower Snake and Palisades River Subbasin 
The Palisades subbasin is mostly located in Idaho.  The portion that is within the State of 
Wyoming has few uses and is mostly contained in the Palisades Wilderness Study Area.  The 
Lower Snake subbasin has one of the highest concentrations of recreational uses in the 
Snake/Salt Study area.  At the lower end of the subbasin is the Snake River Canyon which has a 
high density of recreational uses including white water rafting, camping, and hiking.  Towards 
the upper end of the Lower Snake River subbasin are the Town of Jackson, Snow King Ski Area, 
Jackson Hole Resort Ski Area, the National Elk Refuge, National Fish Hatchery, and Grand 
Teton National Park.  This area is nationally renowned for its recreational opportunities.  The 
recreational uses are listed in Table 9 and can be viewed on Figures 18, and 19. 
 



Technical Memorandum 
Environmental and Recreational Water Use 
Wyoming Water Development Office  Page 22 

There is more irrigation in this subbasin than any other in the study area except the Salt.  Points 
of diversion range in size from 0.42 cfs to 9.58 cfs in July.  Irrigation tends to be on stream 
segments with low to medium levels of environmental and recreational use.  
 
Table 9: Lower Snake and Palisades Recreational Sites 

Recreation Site Type Quantity in Subbasin 

Elk Feed Grounds 4 

Cross Country  Ski Area 0 

Down Hill Ski Area 2 

Golf Courses 1 

Boating Sites 6 

Campgrounds 12 

Fishing Spots 2 

Visitors Center 1 

Fire Lookout / Cabin 0 

Information Center 0 

Interpretive Site 1 

Observation Site 3 

Picnic Area 1 

Swimming 0 

Trailhead 11 

Wildlife Viewing 0 

 
The Lower Snake Subbasin has several environmental uses that are worth noting, including a 
Trout Unlimited rehabilitation project on Fish Creek, two instream flow application segments, 
two wild river segments, and one recreational river segment.  One of the wild segments is Wolf 
Creek, which is in the Palisades Wilderness Study Area for most of its length.  The second Wild 
segment is Bailey Creek which is one of the few wild segments in the Study Area that is not in a 
wilderness area.  The recreational segment is the Snake River main stem below its confluence 
with the Hoback River.     
 
It is also worth noting that there are a lot of private lands in the Lower Snake Subbasin that have 
been committed to conservation easements.  These lands and their environmental uses can be 
viewed on Figures 20 and 21.  Table 10 lists the environmental uses identified in this Subbasin. 
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Table 10: Lower Snake and Palisades Environmental Sites 

Environmental Site Type Quantity in Subbasin 

Trout Unlimited Projects 1 

Wild River Segments 1 

Scenic River Segments 0 

Recreation River Segments 1 

Instream Flow Segments (Permitted) 0 

Instream Flow Segments (Applications) 2 

Wilderness Areas 1 

Wilderness Study Areas 1 

 
Levels of use from the Use Model in the Subbasin range from high in the Snake River Canyon to 
low on some of the tributaries Northwest of Jackson.  Levels of protection from the Protection 
Model also range from no protection on private property to highly protected on federal land.  The 
highly protected stream segments are located in Grand Teton National Park, the Gros Ventre 
Wilderness Area, or on a segment that is classified as Wild.   
 
Most of the uses are complementary.  These complementary uses are not likely to be affected by 
changes to the traditional diversions upstream due in large part to the small size of the diversions 
and the large flows within the Snake River.  The diversions upstream of the Snake River’s 
confluence with the Greys add up to approximately 140 cfs in July.  The flow in the Snake River 
at the base of the canyon before the confluence with the Greys River is approximately 6890 cfs 
in July of an average year.  Therefore if the diversions were all stopped it would only affect the 
timing of 2% of the total flow in the river.  This percentage is within the natural variability of the 
river and not considered large enough to be concerned about for the purposes of this analysis.   
 
In addition to the complementary uses there are seven uses that are classified as protected.  The 
two ski areas have been classified as protected because if they utilize snow making for their ski 
area then a permit would be required to divert the water.  The golf course Northwest of Jackson 
has also been classified as protected for the same reason. If their water system is independent 
then it would have to have a water right, if it is not then it would most likely be associated with a 
municipal system that has a water right.  The fourth protected use is the Elk Feed Grounds at the 
National Elk Refuge.  The remaining three protected uses are back country lake camping sites 
located in Grand Teton National Park.  Please refer to Figures 18, 35, and 36. 

7.0  Gros Ventre River Basin 
As with other basins in the Snake /Salt Study area, the Gros Ventre River Basin is largely 
composed of Forest Service Land, including large portions of the Gros Ventre Wilderness Area.  
There is a small amount of private land along the main stem of the Gros Ventre River and at the 
confluence with the Snake River.    The modeled diversions at the lower end of the basin range 
from 3.23 cfs to 12.37 cfs in July.   Please refer to Table 11, Figures 35 and 22 for more 
information. 
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Table 11: Gros Ventre River Recreation Sites 

Recreation Site Type Quantity in Basin 

Elk Feed Grounds 3 

Cross Country  Ski Area 0 

Down Hill Ski Area 0 

Golf Courses 1 

Boating Sites 1 

Campgrounds 3 

Fishing Spots 3 

Fire Lookout / Cabin 0 

Information Center 0 

Interpretive Site 3 

Observation Site 1 

Picnic Area 0 

Swimming 0 

Trailhead 2 

Wildlife Viewing 0 

 
The main stem of the Gros Ventre River is classified as scenic until it enters the wilderness area 
then it becomes a wild segment.  Crystal Creek is also classified as wild in the wilderness area 
and scenic from the edge of the wilderness area to the confluence with the Gros Ventre River.  In 
addition to the wild and scenic river segments in the basin, Trout Unlimited has the Kelly 
Diversion Removal Project Site, located at the lower end of the Gros Ventre River Basin.  For 
more information about the basins environmental uses, please refer to Figure 23 and Table 12. 
 
Table 12: Gros Ventre River Environmental Sites 

Environmental Site Type Quantity in Basin 

Trout Unlimited Projects 1 

Wild River Segments 2 

Scenic River Segments 2 

Recreation River Segments 0 

Instream Flow Segments (Permitted) 0 

Instream Flow Segments (Applications) 0 

Wilderness Areas 1 

Wilderness Study Areas 0 

 
Use within the basin from the Use Model shows ranges from low on the private land near the 
confluence with the Snake River to medium high on the main stem and Crystal Creek.  The 
levels of protection from the Protection Model also vary from no protection to highly protected 
in the wilderness area and in the small stretch of the main stem that runs through GTNP.   
 
The recreational and environmental uses within the basin are all complimentary except for the 
trail system that starts at the edge of the Gros Ventre Wilderness area and the golf course at the 
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western edge of the basin.  The trail system is in the wilderness area and is therefore considered 
protected.  The golf course is also considered protected because it would need to have a water 
right to irrigate.  There are two modeled diversion nodes in the Gros Ventre basin, the largest of 
those is estimated at only 8.32 cfs in July.  In addition to their small size, both diversions are 
located at the downstream end of the basin and are therefore unlikely to affect the recreational 
and environmental uses within the basin.  Please refer to Figures 35 and 36 for more information 
on protection and use levels. 

8.0  Snake River Headwaters Subbasin 
The Snake River Headwaters Subbasin has more recreational and environmental uses than any 
other basin in the study area.  This basin contains most of Grand Teton National Park, J.D. 
Rockefeller Memorial Parkway, a sizeable section of Yellowstone National Park, and a large 
segment of the Teton Wilderness.  The National Park Service provided the location of 
recreational sites for GTNP, J.D. Rockefeller Memorial Parkway, and Yellowstone National 
Park.  Recreational uses in these areas are very dense.  As a result, an enlargement was made of 
the GTNP section of the Snake Headwater Recreation Sites Map.  There are too many 
recreational uses to describe in great detail in this technical memorandum.  However, the 
recreational resources are displayed on Figures 25 and 26.  Additionally, Table 13 provides a 
more detailed list the available resources. 
 
Table 13: Snake Headwaters Subbasin Recreation Sites 

Recreation Site Type Quantity in Subbasin 

Elk Feed Grounds 0 

Cross Country  Ski Area 0 

Down Hill Ski Area 0 

Golf Courses 0 

Boating Sites 19 

Campgrounds 40 

Fishing Spots 10 

Fire Lookout / Cabin 5 

Information Center 0 

Interpretive Site 3 

Observation Site 52 

Picnic Area 11 

Swimming 0 

Trailhead 22 

Wildlife Viewing 0 

 
In addition to the recreational uses listed above, there are several environmental uses worth 
mentioning.  There is one Trout Unlimited project, the Spread Creek Diversion Replacement.  
There are also several Wild and Scenic Stream Segments, as listed below. 
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Wild 
 Pacific Creek, within the Teton Wilderness Area 
 North Buffalo Fork until approximately 2.5 miles from the basin boundary 
 Soda Fork 
 South Buffalo Fork from the confluence upstream until approximately 11 miles from the 

basin boundary 
 Main Stem of the Snake from the confluence with Rec Creek down to Jackson Lake 
 Lewis River between Shoshone Lake and Lewis Lake 

 
Scenic 

 Lewis River below Lewis Lake to the confluence with the Snake River 
 Blackrock Creek 
 Pacific Creek below the Teton Wilderness Area 
 Buffalo Fork below the Teton Wilderness Area 
 Main Stem of the Snake below Jackson Lake down to approximately 7 miles from the 

subbasin boundary. 
 
Please refer to Table 14 and Figure 27 for more information. 
 
Table 14: Snake Headwaters Subbasin Environmental Sites 

Environmental Site Type Quantity in Subbasin 

Trout Unlimited Projects 1 

Wild River Segments 6 

Scenic River Segments 5 

Recreation River Segments 0 

Instream Flow Segments (Permitted) 0 

Instream Flow Segments (Applications) 0 

Wilderness Areas 1 

Wilderness Study Areas 0 

 
The Use Model ranges from low on the lower portions of Spread Creek to high on the Snake 
River main stem below Jackson Lake Dam.  The use levels drop for those segments within 
Yellowstone National Park (YNP).  This is because the WGFD Classifications don’t extend into 
YNP.  So it is likely that the use classifications would have been higher on the Lewis River and 
the segment of the Snake River that is in the YNP if WGFD classifications had been made.     
 
The Protection Level Model for the Snake Headwaters stream segments resulted in a high 
classification for most segments.   This is as a result of much of the subbasin being within the 
National Parks and Teton Wilderness Area.  One exception is Cottonwood Creek; it runs through 
mostly private land so there is no protection for most of its length.  Also, the Snake River below 
the park runs through private land and as a result has no protection in this section.  Blackrock 
Creek has medium protection and Spread Creek has low protection.  
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Most of the uses in this basin are protected.  All of the uses in GTNP, J.D. Rockefeller Memorial 
Parkway, and YNP are classified as protected.  Outside of the parks there are five recreational 
uses that are classified as complementary, six recreational uses that are classified as protected, 
and one environmental use that is classified as potentially competing.  The protected uses are 
located adjacent to wilderness areas, or on a Wild or Scenic River Segments.  The Aquatic 
Habitat Priority Area on Spread Creek has been designated as potentially competing.  The 
diversions on Spread Creek are on the downstream end of the watershed.  As a result they may 
prevent fish passage up stream if not properly installed.  As an indication of this potential 
problem Trout Unlimited has a diversion replacement project site on Spread Creek.  Because of 
the potential for the diversions to entrain fish, this environmental use has been designated as 
potentially competing.   
 
There are six diversions within the Upper Snake Subbasin.  The largest modeled diversion node 
is 10.12 cfs in July, the smallest modeled diversion node is1 cfs.  The large diversion is located 
on the Snake River and at10 cfs is unlikely to be noticed in a river the size of the Snake.  The 
diversions on Ditch Creek are upstream of the recreational uses.  However, the diversions are 
small totaling 6 cfs together, and the uses (a hiking trail, a scenic overlook, and a historic site) 
are not water level dependent, so they should be unaffected by the irrigation diversions.  There 
are no recreational uses on Spread Creek to be affected by the diversions, however as previously 
discussed the Aquatic Habitat Priority Area has been designated as potentially competing. For 
more information please refer to figures 25, 35, and 36. 

9.0  Teton Subbasin 
The Teton subbasin is on the extreme western edge of the study area.  As a result, there are some 
resources that are only accessible from the State of Idaho, including the Alta area and Grand 
Targhee Ski Area.  A large portion of the subbasin is included in the Jedediah Smith Wilderness 
Area, and at the southern end of the subbasin, South of Highway 22, there is a small section of 
the Palisades Wilderness Study Area.  Please see Table 15 and Figure 29 for more information. 
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Table 15: Teton Subbasin Recreation Sites 

Recreation Site Type Quantity in Subbasin 

Elk Feed Grounds 0 

Cross Country  Ski Area 0 

Down Hill Ski Area 1 

Golf Courses 1 

Boating Sites 0 

Campgrounds 3 

Fishing Spots 3 

Fire Lookout / Cabin 0 

Information Center 0 

Interpretive Site 0 

Observation Site 1 

Picnic Area 0 

Swimming 0 

Trailhead 4 

Wildlife Viewing 0 

 
There are very few environmental sites in the Teton Subbasin.  The only features worth noting 
are the Aquatic Habitat Priority Areas in the northern portion of the subbasin, the Jedediah Smith 
Wilderness area, and Palisades Wilderness Study Area.  Please see Table 16 and Figure 30 for 
more information. 
 
Table 16: Teton Subbasin Environmental Sites 

Environmental Site Type Quantity in Subbasin 

Trout Unlimited Projects 0 

Wild River Segments 0 

Scenic River Segments 0 

Recreation River Segments 0 

Instream Flow Segments (Permitted) 0 

Instream Flow Segments (Applications) 0 

Wilderness Areas 1 

Wilderness Study Areas 1 

 
The Use Model shows consistent results for the Teton Subbasin.  All of the modeled streams 
return a medium use level.  The Protection Model shows more variation.  Streams in the 
wilderness areas are classified as highly protected and streams below the wilderness area are 
classified with a low level of protection.   
 
The recreational and environmental uses in the basin are classified as all complimentary except 
for the golf course and the ski area.  These uses are classified as protected because under 
Wyoming Water Law they would be required to have a water right. 
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10.0  Upper and Lower Henrys Subbasins 
Much of the Upper and Lower Henrys subbasins are contained within YNP, the Jedediah Smith 
Wilderness, or the Winegar Hole Wilderness.  This has resulted in limited access to much of the 
area.  As a result there are only a few recreational and environmental sites to report.  Please refer 
to Tables 17 and 18 below, and also, Figures 32, 33, and 34 are available in the figures section at 
the end of this tech memo.  
 
Table 17: Upper and Lower Henrys Subbasin Recreation Sites 

Recreation Site Type Quantity in Subbasin 

Elk Feed Grounds 0 

Cross Country  Ski Area 0 

Down Hill Ski Area 0 

Golf Courses 0 

Boating Sites 0 

Campgrounds 1 

Fishing Spots 0 

Fire Lookout / Cabin 1 

Information Center 0 

Interpretive Site 0 

Observation Site 0 

Picnic Area 0 

Swimming 0 

Trailhead 1 

Wildlife Viewing 0 

 
Table 18: Upper and Lower Henrys Subbasin Environmental Sites 

Environmental Site Type Quantity in Subbasin 

Trout Unlimited Projects 0 

Wild River Segments 0 

Scenic River Segments 0 

Recreation River Segments 0 

Instream Flow Segments (Permitted) 0 

Instream Flow Segments (Applications) 0 

Wilderness Areas 2 

Wilderness Study Areas 0 

 
None of the streams in the Upper and Lower Henrys subbasins were included in the Use and 
Protection Models.  Most of the Wyoming portion of the subbasins is contained within YNP.  
There are 3 fishing sites, one trailhead, one camping site, and one lookout tower.  Two of the 
fishing sites are in YNP and are therefore considered protected.  The camping site is also 
considered protected because it is on the border of the Winegar Hole Wilderness Area and YNP.  
The rest of the uses are considered complimentary.   
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11.0  Summary 
 
Salt: 
Of the recreational and environmental uses listed in Section 3.0 and displayed on Figures 9, 10 
and 11, all are currently complimentary.  The levels of use from the Use Model range from low 
to medium high with most of the segments being classified at a medium use level. The levels of 
protection from the Protection Model in this basin range from none on private land to low on 
state and federal land.  As a result there is one segment and one Trout Unlimited site that have 
the potential to become competing if agricultural practices change, and as a result have been 
classified at Potentially Competing.  The segment runs through State Land and is located at the 
lower end of the Salt River before running into Palisades Reservoir.  It is listed as having a 
medium high level of use.  If return flows from upstream agricultural practices change, these 
uses have the potential to become competing.  Please refer to the Salt River Basin section of this 
memo for more information.    
 

Greys: 
The Use Model shows uses throughout the Greys River Basin ranging from medium in the upper 
reaches to medium high above the confluence with the Snake River.  The levels of protection 
from the Protection Model ranges from a few small areas on private land with no protection to 
low on forest service land and medium through the instream flow segment.  All of the uses are 
complementary at this time, except for the golf course at the confluence with Palisades 
Reservoir.  This use is protected because it would have to have a water right to irrigate the 
course.  For more information please refer to Figures 12, 13, 14, 35 and 36 in the figures section.    
 

Hoback: 
Use levels from the Use Model shows ranges from low in the upper reaches along the private 
land to medium high on the main stem below Granite Creek.  Levels of protection from the 
Protection Model vary from none on the private land to high on the wild segments and in the 
wilderness areas.   
 
Most of the uses are complimentary.  However due to the Gros Ventre Wilderness Area and 
Shoal Creek Wilderness Study Area, there are several uses that have been classified as protected.  
One fishing site is located in the wilderness area and is therefore protected.  Just below the 
Wilderness area and adjacent to the border of the wilderness study are the following uses: 
 

 one swimming site  
 one picnic site 
 one camping area 
 and one trailhead 
 

Because of their proximity to the wilderness area and wilderness study area these uses have also 
been designated as protected.  For more information please refer to figure 15, 16, 17, 35, and 36.  
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Lower Snake and Palisades River Subbasins: 
Levels of use from the Use Model in the Subbasin range from high in the Snake River Canyon to 
low on some of the tributaries Northwest of Jackson.  Levels of protection from the Protection 
Model also range from no protection on private property to highly protected on federal land.  The 
highly protected stream segments are located in Grand Teton National Park, the Gros Ventre 
Wilderness Area, or on a segment that is classified as Wild.   
 
Most of the uses are complementary.  However there are seven uses that are classified as 
protected.  The two ski areas have been classified as protected because if they utilize snow 
making for their ski area then they would be required to have a water right for the use.  The golf 
course Northwest of Jackson has also been classified as protected for the same reason. If their 
water system is independent then it would have to have a water right, if it is not then it would 
most likely be associated with a municipal system that has a water right.  The fourth protected 
use is the Elk Feed Grounds at the National Elk Refuge.  The remaining three protected uses are 
back country lake camping sites located in Grand Teton National Park.   
 
Gros Ventre River Basin: 
Use within the basin from the Use Model shows ranges from low on the private land near the 
confluence with the Snake River to medium high on the main stem and Crystal Creek.  The 
levels of protection from the Protection Model also vary from no protection to highly protected 
in the wilderness area and in the small stretch of the main stem that runs through GTNP.   
 
The Recreational and Environmental Uses within the basin are all complimentary except for the 
trail system that starts at the edge of the Gros Ventre Wilderness area and the golf course at the 
western edge of the basin.  The trail system is in the wilderness area and is therefore considered 
protected.  The golf course is considered protected because it would need to have a water right to 
irrigate.  Please refer to Figures 35 and 36 for more information on protection and use levels. 
 
Snake River Headwaters Subbasin: 
The Use Model ranges from low on the lower portions of Spread Creek to high on the Snake 
River main stem below Jackson Lake Dam.  The use levels drop for those segments within 
Yellowstone National Park (YNP).  This is because the WGFD Classifications don’t extend into 
YNP.  So it is likely that the use classifications would have been higher on the Lewis River and 
the segment of the Snake that is in the YNP if WGFD classifications had been made.     
 
The Protection Level Model for the Snake Headwaters stream segments resulted in a high 
classification for most all segments.   This is as a result of much of the subbasin being within the 
National Parks and Teton Wilderness Area.  One exception is Cottonwood Creek; it runs through 
mostly private land so there is no protection for most of its length.  Also, the Snake River below 
the park runs through private land and as a result has no protection in this section.  Blackrock 
Creek has medium protection and Spread Creek has low protection.  
 
Most of the uses in this basin are protected.  All of the uses in GTNP, J.D. Rockefeller Memorial 
Parkway, and YNP are classified as protected.  Outside of the parks there are five recreational 
uses that are classified as complementary, six recreational uses that are classified as protected, 
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and one environmental use that is classified as potentially competing.  The protected uses are 
located adjacent to wilderness areas, or on a Wild or Scenic River Segments.  The Aquatic 
Habitat Priority Area on Spread Creek has been designated as potentially competing.  The 
diversions on Spread Creek are on the downstream end of the watershed.  As a result they may 
prevent fish passage up stream if not properly installed.  Please refer to the Snake River 
Headwaters Subbasin section on this memo for more information. 
 
Teton Subbasin: 
The Use Model shows consistent results for the Teton Subbasin with all of the modeled streams 
returning a medium use level.  The Protection Model shows more variation.  Streams in the 
wilderness areas are classified as highly protected and streams below the wilderness area are 
classified with a low level of protection.   
 
The recreational and environmental uses in the basin are classified as all complimentary except 
for the golf course and the ski area.  These uses are classified as protected because under 
Wyoming Water Law they would be required to have a water right. 
 
Upper and Lower Henrys Subbasin: 
None of the streams in the Upper and Lower Henrys subbasins were included in the Use and 
Protection Models.  Most of the Wyoming portion of the subbasins is contained within YNP.  
There are 3 fishing sites, one trailhead, one camping site, and one lookout tower.  Two of the 
fishing sites are in YNP and are therefore considered protected.  The camping site is also 
considered protected because it is on the border of the Winegar Hole Wilderness Area and YNP.  
The rest of the uses are considered complimentary.   
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Figure 9: Salt River Basin Recreation Sites 
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Figure 10: Salt River Basin Environmental Sites 
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Figure 11: Salt River Basin Miscellaneous Environmental and Recreation Sites 
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Figure 12: Greys River Basin Recreation Sites 
  



Technical Memorandum: Environmental and Recreational Water Use                FIGURES 
Wyoming Water Development Office  Page V 

 
Figure 13: Greys River Basin Environmental Sites 
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Figure 14: Greys River Basin Miscellaneous Sites 
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Figure 15: Hoback River Basin Recreation Sites 
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Figure 16: Hoback River Basin Environmental Sites 
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Figure 17: Hoback River Basin Miscellaneous Sites 
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Figure 18: Lower Snake and Palisades Subbasins Recreation Sites 
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Figure 19: Lower Snake and Palisades Subbasins Recreation Site Map Enlargement 
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Figure 20: Lower Snake and Palisades Subbasins Environmental Sites 
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Figure 21: Lower Snake and Palisades Subbasins Miscellaneous Sites 
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Figure 22: Gros Ventre River Basin Recreation Sites 
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Figure 23: Gros Ventre River Basin Environmental Sites 
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Figure 24: Gros Ventre River Basin Miscellaneous Sites 
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Figure 25: Snake Headwaters Subbasin Recreation Sites 
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Figure 26: Snake Headwaters Subbasin Recreation Sites Map Enlargement 
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Figure 27: Snake Headwaters Subbasin Environmental Sites 
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Figure 28: Snake Headwaters Subbasin Miscellaneous Sites 
  



Technical Memorandum: Environmental and Recreational Water Use                FIGURES 
Wyoming Water Development Office  Page XXI 

 
Figure 29: Teton Subbasin Recreation Sites 
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Figure 30: Teton Subbasin Environmental Sites 
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Figure 31: Teton Subbasin Miscellaneous Sites 
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Figure 32: Upper and Lower Henrys Subbasin Recreation Sites 
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Figure 33: Upper and Lower Henrys Subbasin Environmental Sites 
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Figure 34: Upper and Lower Henrys Subbasin Miscellaneous Sites 
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Figure 35: Snake/Salt Study Area Recreational and Environmental Use Map 
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Figure 36: Snake/Salt Study Area Recreational and Environmental Protection Map 
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Appendix A 
 

A GIS Analysis of Environmental and Recreational Stream Flows in the 
Snake-Salt River Basin, Wyoming – by Water Resources Data System 

 

1.0 Introduction 
In 2012, the Wyoming Water Development Office commissioned a report entitled Environmental 
and Recreational Water Use Study (Harvey Economics, 2012) that sought to improve the 
accuracy of defining and displaying recreational and environmental water use estimates in 
Wyoming’s river basins.  As laid out in previous river basin planning documents, recreational 
water uses are defined as non-consumptive (e.g. boating, fishing, waterfowl hunting, skiing and 
winter sports) and require a sufficient water supply for a quality experience (WWC Engineering, 
2007).  Likewise, environmental uses are non-consumptive, and include water needed to support 
fish, water dependent plants, many animal species, and associated water-dependent ecosystem 
functions (ERO Resources, 2010).  Environmental water uses can be associated with maintaining 
minimum reservoir pools, instream flow bypasses designated to enhance habitat, wetlands, direct 
wildlife consumption, evaporation from conservation pools, and maintenance of riparian areas 
(WWC Engineering, 2007). 
 
The handbook compiled by Harvey Economics (2012) examines different uses, important 
variables in each sector, and provides an example application in the Upper Grey Bull River.  This 
study takes an alternative approach to defining and displaying the recreational and environmental 
water uses of different stream reaches by tallying relevant hydrologic and administrative data in 
a GIS (Geographic Information System) in the Snake-Salt River Basin in northwest Wyoming.  
Approximately 90 percent of this region is under public ownership (i.e. federal and state lands), 
it is home to two national parks (the southern portion of Yellowstone National Park and all of 
Grand Teton National Park), and is known for its world class recreational opportunities, making 
it an excellent test case to examine recreational and environmental uses using GIS. 
 
The models presented here do not attempt to quantify amounts per say (e.g. divertible flows, 
boating days, fisherman days), rather the analysis identifies the location of stream segments that 
are deemed by Federal and Wyoming State agencies as having recreational and environmental 
uses associated with them and have some level of institutional protection.  This appendix 
examines segments with multiple attributes and uses GIS for visualization purposes. 

2.0 GIS Analysis 
The Harvey Economics’ study (2012) identified the need to define the spatial location of 
recreational and environmental uses versus traditional, divertible uses. Therefore, to determine 
the location of stream segments with various levels of recreational and environmental use, a map 
algebra function (e.g. raster calculator analysis) was performed of multiple, existing GIS 
coverages in ArcGIS 10.0.  While Harvey Economics (2012) discussed several variables 
involved in recreational and environmental water demands, relevant available GIS data in 
Wyoming was limited to availability of the following six variables: Land Ownership, Instream 
Flow filings, Wyoming Game and Fish (WGF) Critical Stream Corridors, WGF Stream 
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Classifications, and National Wild and Scenic Rivers.  These datasets are readily available 
online, alleviating the need to create from scratch any “new” data for the analysis. 

2.1 Methodology 

Two GIS models were generated by changing the input variable scores; one model displays 
stream segments that have differing levels of recreational and environmental use, and the other 
shows stream segments with high levels of “protection” resulting from institutional constraints. 
The results of the GIS models illustrate the stream segments where future development may be 
difficult and those areas where recreational and environmental flows may be complementary to 
or in competition with traditional water uses. 
 
The first step in the GIS analysis was to extract from the Wyoming National Hydrography 
Dataset (http://nhd.usgs.gov/index.html) the stream segments that were used in the water Use 
Model completed by the Wyoming Water Development Office for the Snake-Salt River Basin 
Update.  ArcGIS 10.0 with Spatial Analyst was then used to build the models. 
 
The following steps were used to build a basic GIS model: 
 

1. Determine and separate those NHD stream segments to be included in the model; based 
upon stream segments used in both the Water Availability Model and those found in the 
five GIS layers (see section 3.2) used in this analysis. 

2. Buffered digitized stream segments by quarter-mile. 
3. For polygon layers (i.e. land ownership), clipped layer to stream segment polygon. 
4. For polyline layers (i.e. instream flow segments), buffered segment by quarter-mile. 
5. The “Union” geoprocessing tool in ArcGIS 10.0 was used with stream segment layers 

and the Snake-Salt Boundary.  Because ArcGIS 10.0 has changed the manner in which 
raster files can be managed in the Raster Calculator, the stream segment layers were 
unioned with a polygon of the Snake-Salt River Basin Boundary so that all layers would 
have a consistent extent. 

6. Converted vector files to rasters. 
7. Reclassified raster files based on Table A1. 
8. Summed raster files using Spatial Analyst Raster Calculator. 

2.2 Variables 

The following five variables were used in the first “Use” Model to assess which stream segments 
were identified by Federal and Wyoming state agencies as having an influence on recreational 
and environmental uses.  The variables listed below were also mapped individually on Figure 
A1. 
 

1. Land Ownership 
2. Instream Flow Filings 
3. WGF Critical Stream Corridors 
4. WGF Stream Classifications 
5. National Wild and Scenic Rivers 
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These variables were given the following scores in the model, with 5 indicating a relatively high 
amount of recreational and environmental use and 0 indicating no institutionally recognized 
recreational and environmental use (Table A1).  Scores for all variables were assigned by the 
project team based on relative impact to recreational and environmental uses.  
 
Table A1:  Variable scores used in the GIS Use Model for assessing relative level of 
recreational and environmental use for stream segments in the Snake-Salt River Basin. 

WGF Stream Classifications 

Category Value 

Blue Ribbon (national importance) 5 

Red Ribbon (statewide importance) 4 

Yellow Ribbon (regional importance)  3 

Not Present 0 

Instream Flow Filings 

Category Value 

Present 5 

Not Present 0 

WGF Critical Stream Corridors 

Category Value 

Present 5 

Not Present 0 

National Wild & Scenic Rivers 

Category Value 

Wild 5 

Scenic  4 

Recreation 3 

Land Ownership 

Category Value 

USFS National Forest 5 

Bureau of Land Management 5 

USFS Wilderness Area 4 

NPS National Park/Monument 4 

National Wildlife Refuge 3 

State Wildlife Habitat Management Area 3 

Wyoming State Land 1 

Private Lands 0 
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The second model represents the level of Federal and Wyoming State institutional protection for 
a stream segment included in the modeled region.  The model addresses the likelihood that an 
entity could get a permit to divert water or make changes to the land near the stream channel that 
would affect recreational or environmental uses in that segment (Table A2).   
 
Table A2:  Variable scores used in the GIS model for assessing relative Federal and 
Wyoming state level of institutional protection for recreational and environmental uses for 
stream segments in the Snake-Salt River Basin. 

Instream Flow Filings 

Category Value 

Present 5 

Not Present 0 

National Wild & Scenic Rivers 

Category Value 

Wild 15 

Scenic  10 

Recreation 5 

Land Ownership 

Category Value 

USFS Wilderness Area & Wilderness Study Areas 15 

NPS National Park/Monument 15 

National Wildlife Refuge 15 

State Wildlife Habitat Management Area 4 

USFS National Forest 3 

Bureau of Land Management 3 

Wyoming State Land 2 

Private Lands 0 

 
Like the scores for the Use Model, the scores for the variables in the “Protection” Model were 
assigned based on relative levels of protection.  For example, it is significantly more difficult to 
obtain a permit to complete a development project in a wild stream segment (15) than a 
recreational segment (5).  However, it shouldn’t be assumed to be three times more difficult.  
A more detailed discussion of the protection variables illustrates the reasoning for assigning 
aforementioned variables their given scores. Beginning with National Wild & Scenic Rivers, 
these segments were classified according to the following definitions. 

1. Wild River Areas:  Those rivers or sections of rivers that are free of impoundments and 
generally inaccessible except by trail, with watersheds or shorelines essentially primitive 
and waters unpolluted. These represent vestiges of primitive America (Rivers, 2013) 
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2. Scenic River Areas:  Those rivers or sections of rivers that are free of impoundments, 
with shorelines or watersheds still largely primitive and shorelines largely undeveloped, 
but accessible in places by roads (Rivers, 2013). 

3. Recreational River Areas:  Those rivers or sections of rivers that are readily accessible by 
road or railroad, that may have some development along their shorelines, and that may 
have undergone some impoundment or diversion in the past (Rivers, 2013). 

These designations indicate the Federal Government’s intent to protect those qualities for which 
they were first designated.  To that end, Wild segments were valued at 15 because the nature of a 
Wild segment makes it unlikely that any permits would be approved within the protected quarter 
mile buffer on either side of the stream channel.  Scenic segments do not preclude development, 
but they do strive to protect the scenic quality of the segment.  This would limit the types of 
development that would be eligible for a federal permit.  As a result, Scenic segments were given 
a 10 point value.  Recreational segments have existing developments near their shoreline (e.g. 
Highway 89 North of Alpine through the Snake River Canyon) and other developments may be 
possible.  As a result Recreational segments were given a value of 5. 
 
Similarly, the values in the Land Ownership table were designed to quantify the likelihood that 
someone seeking a permit for a development (or diversion) would be able to obtain the permits 
necessary to complete their project.  Areas like the National Parks, National Wildlife Refuges, 
and wilderness areas were given a value of 15 to signify the fact that permits in these areas are 
unlikely to be granted.  Whereas permits for diversions or developments on BLM or USFS 
Forest Service lands would be more easily obtained. 
 
The designation of an instream flow does not preclude in any way someone from applying and 
receiving a present day water right within the instream flow segment.  The protection that is 
provided by the instream flow segment is in the designation as a valid water right within 
Wyoming Water Law.  Because any present day water right holder would be junior to the 
instream flow water rights that are included in this analysis, the more recent water right could 
therefore be called out of priority by the senior water right holder which in this case is an 
instream flow segment.    For this reason Instream Flow Rights were given a value of 5.  

3.0 Results 

3.1 Recreational and Environmental Use Areas  

Figure A2 shows an overview of the Snake Salt River Basin and the stream segments with their 
institutionally recognized recreational and environmental uses and assigned values.  There are 
three areas in the basin that have high recreational and environmental use scores that are of 
notable interest.  
 
North of Jackson, WY 
Figure A3 shows stream segments with high relative use values north of Jackson, WY.  It is not 
surprising that the Snake River running through Grand Teton National Park scored high.  This 
segment is designated as Scenic, has a Critical Stream Corridor, is a Blue Ribbon stream, and, as 
stated previously, land ownership is the National Park Service. 
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Stream segments in this region along the Gros Ventre River and Flat Creek scored medium-high.  
Upstream along the Gros Ventre River, the land ownership is designated as a USFS Wilderness 
Area, it is listed as a scenic river, and it is considered a Yellow Ribbon Stream.  Flat Creek, 
directly north of Jackson, is listed as a Critical Stream Corridor, is a Yellow Ribbon Stream, and 
is located on the National Wildlife Refuge. 
 
Between Jackson and Alpine, WY 
This region has two stream segments that ranked high and several that ranked medium-high 
(Figure A4).  Once again, the Snake River, between Alpine and Hoback Junction scored high.  
This stream segment is on USFS National Forest Land, is a Blue Ribbon Stream, a Critical 
Stream Corridor, and is a National Recreational River.  Likewise, a portion of the Hoback River, 
through Hoback Canyon scored high.  It, too, is on USFS National Forest Land and is a National 
Recreational River, but it is a Yellow Ribbon Stream and a portion of the river, approximately 5 
miles east of Hoback Junction, is a proposed Instream Flow Stream segment. 
 
Several smaller stream segments along the Hoback River and Shoal Creek north of the Hoback 
River scored medium-high.  Shoal Creek runs on both USFS National Forest land and through a 
USFS Wilderness Area.  It is a Yellow Ribbon Stream, a Wild Stream, and has an Instream Flow 
Filing segment. 
 
South of Alpine, WY 
Only one small portion of the Salt River south of Alpine scored high to medium-high (Figure 
A5).  Here, the Salt River is on Private Lands, but is a Critical Stream Corridor, is a proposed 
Instream Flow Segment, and is a Blue Ribbon Stream.  The Greys River southeast of Alpine 
scored medium-high.  This segment is on USFS National Forest Land, is a Yellow Ribbon 
Stream, and a proposed Instream Flow Segment. 

3.2 Institutionally Protected Segments 

Streams were divided into three categories of protection, High, Medium and Low.  These 
designations recognize that for highly protected streams no future development will be likely due 
to major institutional constraints; on stream segments classified with medium protection it may 
be difficult to complete future development projects but institutional constraints would allow for 
some development; and stream segments with low protection would have little to no 
impediments to future development.  
 
Streams with High levels of protection typically have either one highly ranked variable (e.g. 
Wild stream segment) or a combination of two variables that make development unlikely.  
Stream segments with Medium protection typically have two low score variables that when 
combined make future development more difficult, for example streams that are Recreational 
Segments and are associated with USFS lands.  Low protection streams can be on public lands 
with no other associated variables or on private lands with a single, low score variable.  There 
are three general regions within the basin that have differing levels of institutional protection: the 
Snake Headwaters/Gros Ventre Basin with High levels of protections; the Greys/Hoback Basin 
with High, Medium, and Low levels of protection; and the Salt River Basin with Low to no 
levels of protection (Figure A6). 
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Snake Headwaters/Gros Ventre Basin 
Institutionally protected streams in this portion of the Snake-Salt River Basin typically are those 
designated as Wild or Scenic River and are on Federal Lands, such as those in Grand Teton and 
Yellowstone National Parks and USFS Wilderness Areas.  There are no Instream Flow Filings in this 
region. 
 
Greys/Hoback Basin 
Institutionally protected streams in this portion of the Snake-Salt River Basin typically are those on 
USFS lands and in USFS Wilderness/Scenic Areas.  They are also associated with Recreational 
Rivers, such as the Snake River between Alpine and Hoback Junction, or as related to Instream Flow 
Filings. 
 
Salt River Basin 
The only institutionally protected stream segment in the Salt River Basin is a small portion of the Salt 
River, just south of Alpine, located on both Private and USFS Lands. 
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Figure A1:  Maps show the locations for each of the five variables used in the two models: A) 
National Wild and Scenic Rivers, B) WGF Critical Stream Corridors, C) WGF Stream 
Classifications, D) Instream Flow Filings, and E) Land Ownership. 
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Figure A2:  Recreational and Environmental Relative Use Model scores of use for the Snake-Salt 
River Basin 
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Figure A3:  Recreational and Environmental Relative Use Model scores of use stream segments 
north of Jackson, WY. 

 
Figure A4:  Recreational and Environmental Relative Use Model scores of use stream segments 
between Jackson and Alpine, WY. 
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Figure A5:  Recreational and Environmental Relative Use Model scores of use stream segments 
south of Alpine, WY. 
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Figure A6:  Location of irrigated lands and stream segments with Levels of Institutional 
Protection values in the Snake River Basin. 
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