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 18 

Statement of Need 19 

The below photo series from 22 August 2025 shows Lolo Creek at three locations during a period 20 

of severe drought when progressive dewatering and fish kills were occurring in lower Lolo Creek.  21 

The top photo shows Lolo Creek from the Mormon Peak Bridge (stream mile 6.4) at 33 cfs (DNRC 22 

station 76HB 09500).  The middle photo shows Lolo Creek at Travelers Rest (stream mile 2.1) with 23 

greatly reduced flow.  The lower photo shows Lolo Creek downstream of Highway 93 (stream 24 

mile 1.0) with a dry channel.  A drought management plan is needed to address these and other 25 

cumulative impacts of water shortage in the Lolo Creek watershed.  26 
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“The mission of the Lolo Watershed Group is to promote the health of Lolo Creek through 67 

education, coordination, and stakeholder collaboration while emphasizing ‘community 68 

conservation’ of the Lolo watershed.” 69 

Introduction 70 

Drought refers to below normal precipitation along with a shortage of water over an extended 71 

period of time, usually a season or more.  Though droughts can impact both natural and human 72 

environments, they are also a normal, recurrent feature of climate in western Montana.  If 73 

severe, drought can devastate fisheries, limit crop production and adversely influence many 74 

other aspects of the environment.  For streams like Lolo Creek, drought impacts to wild trout 75 

fisheries are often compounded by both human-induced and natural dewatering, plus other 76 

forms of stream impairment within the watershed.  As described in this draft Drought Plan, the 77 

Lolo Watershed Group (LWG) believes many damaging effects of drought and human-induced 78 

dewatering on lower Lolo Creek can be offset with cooperation among local stakeholders who 79 

seek balanced solutions to common problems that afflict both stream and watershed health.   80 

Following decades of chronic dewatering and widely publicized fish kills on lower Lolo Creek (e.g., 81 

The Missoulian, 30 August 2025), the LWG began to pursue a Drought Management Plan for the 82 

Lolo Watershed in the Fall of 2025.  This plan was initiated after a Lolo community “town hall” 83 

meeting (9 September 2025) where stakeholders in attendance agreed a Drought Management 84 

Plan was needed for the Lolo Watershed.  This document represents the initial effort at 85 

developing the Lolo Watershed Drought Management Plan.  The plan will develop further once 86 

vetted by local stakeholders.   87 

Under this plan, irrigators, homeowners and other stakeholders will collectively work to offset 88 

the most severe effects of summer drought.  Considered in this light, the Lolo Drought Plan is 89 

premised on the LWG concept of “community conservation” and voluntarily actions among local 90 

stakeholders.  Because there are no State (e.g., Murphy Rights) or Federally-owned (e.g., CSKT 91 

Water Compact) water rights on Lolo Creek, the Lolo Creek Drought Management Plan 92 

necessarily relies on voluntary actions among willing stakeholders.   93 

In addition to an emphasis on dewatering in the lower six miles of Lolo Creek, this plan envisions 94 

improved resiliency of the natural stream system through aquatic enhancement throughout the 95 

watershed.  Like many other streams in western Montana, Lolo Creek is an “impaired” stream 96 

system. Cumulative impairments occur watershed-wide and involve high road densities and 97 

elevated instream sediment in headwater streams, undersized culverts, channelization and 98 

subdivision developments pressures along stream corridors and chronic dewatering of the lower 99 

mainstem of Lolo Creek.  These and other adverse impacts to the natural stream system have 100 

been documented by agencies, universities and the LWG over the last 20 years.   101 
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As a mechanism to enact and monitor a drought plan, Montana Fish, Wildlife and Parks identified 102 

a minimum instream flow value of 38 cubic-feet-per-second (cfs) in lower Lolo Creek (FWP 2011).  103 

This flow value was measured between two real-time DNRC stream gaging stations and within 104 

the dewatered reach of lower Lolo Creek.  This minimum instream flow value, measured across 105 

the wetted-riffle (five sites), identifies the flow needs for sustainable wild trout fisheries.  This 106 

standard metric is used across western Montana as a drought management/monitoring tool.  107 

This same metric is also used to identify the public water right (Murphy Right) for all 13 Blue-108 

Ribbon trout streams in Montana.  By bracketing the dewatered reach, the two DNRC flow 109 

recording stations allow for the streamflow monitoring against a minimum flow value.  This offers 110 

a tool to closely monitor Drought Plan success for the lower mainstem of Lolo Creek.  An example 111 

of this monitoring relationship is described below in more detail.  Lolo Creek fisheries values 112 

include migratory wild and native trout, as well as numerous stream-resident populations within 113 

tributaries.  Overall, the Lolo Creek system is a vital spawning area and supports production that 114 

supports Bitterroot and Clark Fork River fisheries.  Drought conditions limit fisheries productivity 115 

within the watershed and the quality of angling opportunity at a larger scale.  116 

In addition to fisheries impacts, drought can have severe economic impacts, such as loss of 117 

crop/livestock production and loss of outdoor business revenue.  For a stream like Lolo Creek, 118 

severe dewatering and related fish kills can also impact local residents of Lolo who cherish Lolo 119 

Creek for its aesthetic, fisheries, wildlife, recreational and other values of a “living” stream.  Lolo 120 

Creek also holds significant cultural value for the Salish and other indigenous people.  Fish, 121 

especially bull trout were important to indigenous tribes.  Maintaining a cold, clean, connected, 122 

and complex environment - all essential habitat elements of bull trout habitat, helps to preserve 123 

this aspect of indigenous cultural significance. 124 

By working under the Lolo Creek Drought Management Plan, water users, the Lolo community 125 

and other stakeholders have an opportunity to “neighbor up” and improve the future of lower 126 

Lolo Creek, as well as the health of the overall stream system.  With public interest in solving 127 

chronic dewatering and fish kills, a Lolo Creek Drought Management Plan is expected to generate 128 

a broad level of local support.  The final Drought Management Plan will include recommendations 129 

for specific drought mitigation projects. 130 

 131 

 132 

 133 

 134 

 135 



6 
 

The Lolo Watershed 136 

Lolo Creek, the largest tributary to the lower Bitterroot River, enters the Bitterroot River at river 137 

mile 11.8.  Lolo Creek drains a 273 mi2 watershed and the mainstem is 30 mile in length (Figure 138 

1).  Upstream of the dewatered reach (stream mile 6.0), Lolo Creek has an average annual flow 139 

of 257 cfs and a minimum average of 35 cfs at DNRC gage (#76HB 09500) at stream mile 6.4 140 

(Blythe et al. 2022).  Lolo stream supports several species of resident wild trout, plus spawning 141 

runs of migratory rainbow trout, brown trout, westslope cutthroat trout and mountain whitefish 142 

from the Bitterroot River.  The Lolo Creek and its watershed have a history of intensive and 143 

ecologically damaging land use (LWG 2013; DEQ 2010, 2011; Zelazny 2003;), along with a more 144 

recent history of ecological restoration actions.    145 

The history of upper watershed includes a legacy of intensive timber harvest practices (and 146 

extensive road networks) across checkerboard land ownerships (USFS 2005). This checkerboard 147 

ownership was consolidated into USFS lands in recent year, which allows for remediated of legacy 148 

stream damage.  Much of the lower and middle watershed has been altered by roads, irrigation 149 

and stream dewatering, hobby farms and increase development pressures, involving subdivision 150 

and urban sprawl (LWG 2013).  Here, the valley floor and much of the streamside vegetation has 151 

been cleared.  Beaver presence is very minimal, and the presence and complexity of valley 152 

 

Figure 1.  Map of the Lolo Watershed 
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bottom and streamside vegetation has been reduced.  State Highway 12 truncates many 153 

meander bends, which has effectively straightened and simplified long segments of Lolo Creek.   154 

The lower six miles of Lolo Creek experiences seasonal dewatering, similar to other smaller 155 

tributaries in watershed (Blythe et al. 2022; LWG 2013; Zelazny 2003).  In addition to consumptive 156 

water use, the lower six mile of Lolo Creek also loses water to naturally to porous alluvium and 157 

fractured bedrock (Blythe et al. 2022; Orubu 2017).  Population growth and associated increases 158 

in groundwater pumping have exacerbated dewatering issue within the lower reaches of the 159 

creek.  Watershed hydrology, water use and water balance and future risks to water supply for 160 

the entire watershed are described in detail a recent DNRC report (Blythe et al. 2022).    161 

Due to intensive land use, the mainstem Lolo Creek is listed as water quality impaired and 162 

chronically dewatered in its lower reach (DEQ 2011, 2010; Mathieus 2003).  The stream is also 163 

designated critical habitat for the recovery of bull trout, an ESA Threatened native char (Federal 164 

Registrar 2010) and supports numerous westslope cutthroat trout conservation populations 165 

(FWP, unpublished data).  Bull trout are now extirpated from most of the watershed (Ladd 166 

Knotek, FWP fisheries biologist, personal communication).  The watershed is currently 167 

undergoing various coordinated stream improvements, such as road deconstruction and culvert 168 

upgrades in the headwaters, past screening of the largest diversion in the system (the 169 

Lolo/McClay ditch), plus four small water leases that total between 4-5 cfs (Jed Whiteley, 170 

Personal communication), among other stream improvement projects.   171 

Minimum Instream Flow Value of 38 cfs  172 

Based on the concept of the wetted-riffle, Montana Fish, Wildlife and Parks identified the 173 

minimum instream flows value for lower Lolo Creek at 38 cfs (FWP 2011).  Because of the flat 174 

shape of a riffle and low angle of the stream bank (in cross-section), when stream discharge falls 175 

below 38 cfs water pulls away from the bank at an accelerated rate. This begins the dewatering 176 

process.  The loss of riffle habitat is important because riffles produce the chlorophyl (aquatic 177 

plant life) and forage (aquatic macroinvertebrates) that fuels the upper trophic levels (e. g. larger 178 

trout) of the stream ecosystem.  In addition to basic stream productivity, riffles provide spawning 179 

areas for trout and habitat for smaller fish like dace, sculpin and juvenile whitefish.  Indeed, most 180 

of the biotic diversity of a cold-water stream system is found in the riffle substrate.  This biota 181 
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not only produces forage for trout, it also provides for the forage base in the terrestrial food 182 

chain, including birds, reptiles and mammals.  183 

When the wetted-width of the 184 

riffle narrows, stream 185 

productivity declines and the 186 

forage base that sustains thriving 187 

trout fisheries diminishes.  As 188 

riffle habitat contracts, this 189 

increases competition within 190 

fisheries community for food and 191 

space, restricts movements of fish 192 

between critical habitats (e.g. 193 

riffle habitat and refugia). Fish 194 

mortality is increasingly elevated 195 

with habitat loss.  When a stream 196 

reach is completely dewatered, it 197 

can eliminate the entire aquatic 198 

community until surface flows 199 

return.  This type of event has 200 

occurred numerous times in 201 

lower Lolo Creek over recent 202 

decades, and was observed most recently in late August, 2025 (Figure 2). 203 

During summer drought, wild trout also become increasingly vulnerable to temperature stress.  204 

With elevated water temperature, metabolic rates increase and dissolved oxygen levels decline, 205 

pollutants concentrate and cold-water trout become more susceptible to pathogens.  Although 206 

all trout in Lolo Creek are cold-water fish, bull trout occupy the coldest waters within the system.  207 

Bull trout undergo thermal stress beginning at 60-65⁰ F, above which growth and survival begin 208 

to decline.  For other trout species (cutthroat, rainbow and brown trout), temperature stress 209 

begins near 70-73F.  Temperatures in this range are common for July-August in lower Lolo Creek. 210 

Stream Gages and Instream Flow Monitoring 211 

There are two DNRC “real-time” stream discharge and water temperature recording station on 212 

lower Lolo Creek.  The upstream station (#76HB 09500) is location downstream of the Mormon 213 

Ridge Road crossing (stream mile 6.4) and the lower station (#76HB 09600) is located 214 

downstream of highway 93 (stream mile 1.4).  These gaging stations bracket five miles of lower 215 

Lolo Creek, which includes the most severely dewatered segment of Lolo Creek (stream mile 1.4-216 

6.4).  An example of discharge monitoring data (both sites) during the summer drought of 2025 217 

 

Figure 2.  Photo of a complete fish kill on lower Lolo Creek 

on 22 August 2025. Photo by Jed Whitely. 
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is shown in Figure 3.  In this example, the minimum instream flow value for Lolo Creek (38 cfs) is 218 

plotted against the discharge data at both sites.  These sites show dramatic differences in the 219 

nature of the stream to maintain minimum instream flows. 220 

 221 

 

Figure 3.  Hydrographs for Lolo Creek at two DNRC stream monitoring sites during the summer of 

2025.  The upstream site is located at stream mile 6.4 (upper graph) and the lower site is located 

at stream mile 1.2 (lower graph).  The minimum instream flow of 38 cfs is shown as the horizontal 

blue lines.  Note the difference in flows values and relationships to minimum instreams flows at 

both sites. 
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Increasing Drought Resiliency and Fish-Friendly Irrigation  222 

For the Lolo Watershed Drought Plan, drought resilience is defined simply as the ability of wild 223 

trout to withstand and quickly recover from drought.  Improving drought resiliency in Lolo Creek 224 

includes reversing forest impacts in the headwaters and, correcting dewatering problems on the 225 

valley floor.  This include improving riparian health (with natural woody vegetation) and trout 226 

habitat improvement, while expanding the presence of beaver to increase groundwater storage 227 

and provide refugia for fish.  These actions would improve natural watershed function, trout 228 

carrying capacity and so improve spawning, rearing and downstream recruitment necessary to 229 

improve resiliency. 230 

From an instream flow perspective, improved resiliency specifically includes “fish-friendly” 231 

irrigation practices, such as 1) screening irrigation ditches, 2) providing fish passage at diversion 232 

sites, and 3) maintaining minimum instream flows and water right protections through water 233 

leasing programs.  Though water rights are afforded protection under Montana water leasing 234 

laws (e.g., DNRC 2014), new laws (Senate Bill 178 and House Bill 580) just signed into law by 235 

Governor Gianforte in 2025 now allow for more flexible instream projects under drought 236 

scenarios.  Senate bill 178 allows for short-term (<40 day) water leases to enhance instream 237 

flows.  Whereas, House Bill 580 protects water rights from abandonment for irrigators who 238 

choose to leave water instream under a Drought Management Plan.  In the case of lower Lolo 239 

Creek, the use of these tools could have prevented the severe dewatering and fish kills during 240 

the Drought of 2025.  These tools also protect irrigation water rights from claims of 241 

abandonment.  Various funding mechanisms also allow for compensation for lost crop 242 

production under such scenarios.  Funding comes mostly from native trout recovery programs, 243 

which in the case of Lolo Creek would directly apply to critical bull trout habitat.  Streams with 244 

this designation include the mainstem of Lolo Creek, the South Fork of Lolo Creek and Mormon 245 

Creek (Federal Register 2010).  These three streams and other tributaries within the watershed 246 

could benefit from fish-friendly irrigation methods.  247 

Outreach and the Rivers Conditions Tool 248 

Within the framework of a drought plan, the LWG offers data dissemination, community 249 

outreach and expert technical advice.  The LWG will also work to refine a River Conditions Tool 250 

to facilitate public communication.  This digital data management and mapping tool just 251 

developed for the Lolo Creek Watershed by the USFWS and DNRC will contain live drought 252 

monitoring maps, aerial photo base maps, critical bull trout habitat, real time water temperature 253 

and stream discharge data against minimum instream flow values.  The Lolo Watershed River 254 

Conditions Tool is intended to provide continuous information sharing so that drought conditions 255 

can be monitored and informed decisions can be made prior to, and during, periods of drought.  256 
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The Stream Conditions Tool can be tailored/updated to other specific information needs of the 257 

Drought Plan.  258 

In addition to the River Conditions Tool, the LWG plans to monitor snow pack (NRCS SNOTEL sites) 259 

and precipitation and communicate drought conditions through its webpage.  If drought is 260 

predicted, the LWG will also increase outreach activities and alert cooperation about the need 261 

for a Drought Response.  If necessary, water users will be directly contacted and asked to 262 

participate in the drought response.   263 

Summary 264 

The Lolo Watershed Drought Plan represents the first concerted effort to develop a locally-led 265 

drought management strategy for the Lolo Watershed.  The plan will be further vetted and 266 

refined by stakeholder groups (local landowners, irrigators, agencies and various conservation 267 

organizations), all of whom are vital to the success of the Plan.  Partners willing to help in this 268 

endeavor currently include the Lolo Watershed Group, Clark Fork Coalition, Montana Trout 269 

Unlimited, United States Forest Service and Fish and Wildlife Services, Montana Fish, Wildlife and 270 

Parks, Department of Natural Resources and Conservation and Missoula County Conservation 271 

District, as well as many private individuals. 272 

Importantly, the Drought Management Plan will include specific drought mitigation projects such 273 

as improving riparian health by planting woody vegetation, developing fish-friendly irrigation 274 

practices that include irrigation ditch screens, providing fish passage at diversion sites and 275 

maintaining minimum instream flows and water rights protections through water leasing 276 

programs.  277 

As Lolo Watershed Drought Management Plan unfolds, irrigators and other private landowners 278 

are invited to work with resource experts to shape the plan and to voluntarily reduce water use 279 

when flows reach minimum flow thresholds.  To enable this type of conservation, the LWG with 280 

our partners, can identify legal protections for specific water right holders, as well as financial 281 

incentives to improve irrigation efficiencies that provide seasonal instream flows and other 282 

aquatic benefits.   In addition, the LWG can connect local landowners with local restoration 283 

practitioners who can help design/develop/fund/implement stream improvement projects. 284 

In the Lolo Creek Watershed, concerted efforts to recover and restore resilient fisheries have 285 

been employed for about 20 years.  While much of this restoration work happens outside of a 286 

drought response process, the ultimate goal is the same as the drought plan: a healthy stream 287 

system that balances both resilient fisheries with rural economies and other human values.  With 288 

a comprehensive drought planning strategy, improving stream flows with more resilient trout 289 

fisheries can be achieved even in dewatered stream reaches.  290 

 291 
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Strategic Goals and Objectives of the Draft Drought Plan 292 

The LWG Strategic Plan “envisions a fully restored and naturally functioning watershed where a 293 

healthy forest and stream system supports rural development, commerce, and recreational uses 294 

and maintains its natural biological function with the Bitterroot River.”  With this vision 295 

statement in mind, the LWG will pursue two goals under the Drought Management Plan:  296 

Goal # 1) Pursue a watershed-wide, ridgetop-to-ridgetop drought management plan for Lolo 297 

Creek with input from stakeholders that facilitates long-term resiliency of the watershed;  298 

Goal # 2) Work toward assuring year-round surface water connection between Lolo Creek and 299 

the Bitterroot River.  300 

To help meet these goals, six drought plan objectives are currently identified:  301 

Objective #1: Engage the community of Lolo to gather stakeholder input in the development of 302 

a more refined drought management plan.  303 

Objective #2: Promote watershed science in the local schools with emphasis on the health of 304 

the Lolo Watershed. 305 

Objective #3: Identify an instream flow target for the lower DNRC gage near Highway 93. 306 

 307 

Objective #4: Develop a watershed-scale spatial database with surface water diversion points 308 

and discharge that point to potential opportunities for stream flow improvement.  309 

Objective #4: Work with agencies, conservation groups, landowners, and other stakeholders to 310 

identify and implement instream flow and drought mitigation projects, including watershed-311 

scale aquatic habitat restoration improvement projects.  312 

Objective #5: Continue to develop the River Conditions Tool. 313 

 314 

Objective #6: Identify funding mechanisms for single season water leases.  315 

 316 

 317 

 318 

 319 

 320 

 321 
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