
 

 
June 28, 2021 

 

Submitted via electronic and first-class mail to: cdorrington2@mt.gov  jkenning@mt.gov  

 

Chris Dorrington, Director 

Jon Kenning, Bureau Chief 

Water Protection Bureau 

Montana Department of Environmental Quality 

1520 E. 6th Avenue 

Helena, MT 59601 

 

RE: Petition For A Determination that Stormwater Discharges from Impervious 

Surfaces Within the Gallatin Watershed Require Gallatin County Be 

Designated A Non-Traditional MS4 Permittee  

 

Director Dorrington: 

 

As the Director of the Montana Department of Environmental Quality, Upper Missouri 

Waterkeeper hereby petitions you for a determination that stormwater discharges from 

impervious surfaces (‘Contributing Discharges”) are causing or contributing to violations of, or 

have the potential to violate, water quality standards in the Gallatin watershed within Gallatin 

County, and to determine that a jurisdiction-wide designation of Gallatin County as a Municipal 

Separate Storm Sewer System (“MS4”) permittee is appropriate and required pursuant to Section 

402(p)(2)(E) of the Clean Water Act, its implementing regulations, and pursuant to Montana 

ARM 17.30.1107 and the public trust obligations to a clean and healthful environment under our 

state constitution that such provisions effectuate. See 33 U.S.C. § 1342(p)(2)(E); 40 C.F.R. §§ 

122.26(a)(1)(v), 122.26(a)(9)(i)(D), 122.26(f)(2), ARM 17.30.1107, Mont. Const. Art. II Sec. 3. 

 

As set forth below available facts, expert modeling, EPA guidance, and state and federal law 

make it clear that Contributing Discharges must be subject to regulation under the National 

Pollutant Discharge Elimination System (“NPDES”) permit program, and such discharges within 

the Gallatin Watershed should specifically should be accomplished through the designation of 

Gallatin County as a non-traditional MS4 permittee.  The Department has the authority to make 

such a determination and designation as a matter of law as the delegated Clean Water Act 

(“CWA”) authority in Montana, and likewise has a legal obligation to respond to proactive 

petitions such as the one at-hand. 

 

If the Department is to offer meaningful water quality planning and pollution control assistance 

to local regions experiencing unprecedented development pressure and proactively equip 

growing urban areas with tools for addressing water pollution, it should start with a proven 

regulatory foundation for protecting water quality.  Designating Gallatin County as a non-

traditional MS4 on a jurisdiction-wide basis will give the County a level playing field and 
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authority to manage otherwise diffuse negative water quality impacts from intensive 

development outside traditional municipal boundaries and ensure a transparent, accountable, and 

enforceable framework exists for mitigating and reducing the negative impacts of development 

on waterways of the Gallatin watershed. 

 

I. Factual Background 

Two scientific reports are attached hereto in support of this petition.  First, an expert report 

containing modeling and analysis which details the scope and propensity of developed areas 

within Gallatin County, outside its existing MS4 entities of the City of Bozeman and Montana 

State University, to contribute stormwater runoff to surface waters, and specifically models 

stormwater-based discharges of nitrogen, phosphorous, and sediment to local surface waters. See 

Appendix B: Gallatin County Land Use and Stormwater Runoff Modeling Report (the “Expert 

Report”).  Second, an independent study from a graduate of the MSU Land Science Department 

using GIS remote sensing to model landscape change, development, and stormwater trends in the 

greater Big Sky community and West Fork watershed. See Appendix C: Analyzing Increases in 

Impervious Surface and the Effects on hydrology and Water Quality in Big Sky, MT.  Other 

citations are to materials accessible online, in DEQ or EPA’s possession, and through common 

publication and therefore are not specifically included as appendices. 

The Gallatin Watershed & Its Ongoing Water Quality Challenges1 

The Gallatin Watershed comprises some 1,800 square miles and is composed of a diversity of 

streams, rivers, and groundwater ultimately flowing to the mainstem Gallatin River, which itself 

originates far to the south in Yellowstone National Park and culminates in Three Forks at the 

confluence with the Madison and Jefferson to become the Missouri River.  Nestled within the 

Watershed are smaller subwatersheds of its tributaries, such as the West Fork Gallatin 

subwatershed, encompassing much of the landscape we know as Big Sky, the Bozeman Creek 

subwatershed, encompassing much of the municipality of Bozeman, and the East Gallatin 

subwatershed, which in turn is the aggregate of primary streams like Bozeman Creek, Bridger 

Creek, and Hyalite Creek, each of which drains segments of the Gallatin Valley. 

For the purposes of categorization, waterway health assessments, and water pollution control 

management required by the Clean Water Act (hereinafter “CWA”) and Montana Water Quality 

Act (hereinafter “MWQA”), the Montana Department of Environmental Quality (hereinafter 

“DEQ” or “Department”) has broken the Gallatin Watershed into watershed planning areas, two 

of which are specifically examined in this petition.2   

The Lower Gallatin Total Maximum Daily Loads (“TMDL”) Planning Area (hereinafter 

“LGTPA”) and The West Fork Gallatin River Watershed TMDLs and Framework Water Quality 

Improvement Plan (hereinafter “WFTPA”) encompass most of the Gallatin Watershed’s – and 

Gallatin County’s - most heavily urbanized and developed regions which are experiencing the 

largest population increases, transformations of pervious landscapes to impervious surfaces and, 

 
1 See Gallatin Watershed Map, Appendix A. 
2 See Lower Gallatin TMDL Planning Area, DEQ, March 2013; The West Fork Gallatin River Watershed TMDLs 

and Framework Water Quality Improvement Plan, DEQ, September 2010. 



 

so too, encompass the watershed’s most degraded streams, the majority of which possess 

pollution impairment designations, e.g., Total Maximum Daily Loads (hereinafter “TMDLs”) at 

law.3  

The LGTPA 

The LGTPA can geographically be thought of broadly as the Gallatin Valley as we know it 

today, covering streams draining the northern flanks of the Gallatin Range and much of the 

Bridger Range.  Overall, the LGTPA covers approximately 997 square miles between the 

headwaters of Hyalite Creek at its southern end, and the confluence of the Gallatin, Madison, and 

Jefferson rivers at its northern end.  The towns of Bozeman to the East, and Four Corners and 

Belgrade in the central portion, and the town of Manhattan occurs in the northwestern portion.   

While the LGTPA covers only 38.3% of Gallatin County, nearly all the areas with the highest 

population densities and developed areas with high levels of impervious surfaces are within the 

boundaries of this region.4  Historical demographic data is compelling in explaining the 

disproportionately high development patterns of Gallatin County compared to the vast majority 

of Montana.  For example, the population of Gallatin County increased 24.2% from 67,831 in 

2000 to 89,513 in 2010.  The City of Bozeman observed an increase in population of 26.2% from 

27,509 in 2000 to 37,280 in 2010.5  As discussed later significant increases in population and 

corresponding rapid development and urbanization of portions of Gallatin County creates 

significant negative impacts to local water quality.    

Montana has water quality standards for waterways within the Gallatin Watershed.  In the 

LGTPA 3x subwatersheds are classified as A-1, which includes the upper and middle segments 

of Hyalite Creek and Reservoir.  A-1 represents some of the highest and cleanest water quality 

designations under Montana law.  Twenty assessment units within the watershed are classified as 

B-1.  The difference between A-1 and B-1 water classifications is that B-1 contemplates 

degradation that is not natural to a waterway.  Streams classified as A-1 and B-1 must provide 

for the following designated uses: drinking; culinary and food processing after conventional 

treatment; bathing, swimming, recreation; growth and propagation of salmonid fishes and 

associated aquatic life; waterfowl; furbearers; agricultural water supply; industrial water supply.   

Eighteen waterbody segments in the lower Gallatin watershed are listed in recent DEQ 

Integrated Reports as not supporting or partially impaired for one or more designated uses and 

currently these waterways possess TMDLs.  Moreover, there is a common theme in the cause(s) 

of degradation: in nearly all cases Gallatin Valley waterways are polluted by man-caused 

contributions of nitrogen, phosphorus, and sediment.6   

 

 
3 See generally, id.   
4 LGTPA at 2-3. 
5 LGTPA at 3-1. 
6 DEQ, 2018 Integrated Report, available online: 

http://deq.mt.gov/Portals/112/Water/WQPB/CWAIC/Reports/IRs/2018/Appendix_A.pdf  

http://deq.mt.gov/Portals/112/Water/WQPB/CWAIC/Reports/IRs/2018/Appendix_A.pdf


 

 

Table 1: Impaired Waterbodies and Designated Use in the lower Gallatin watershed.7 

 

In addition to the use classifications noted above, Montana’s water quality standards include 

numeric and narrative criteria that protect designated uses.  Applicable to this petition are 

numeric standards for aquatic life and several narrative standards.  These criteria help quantify 

pollutant loading in streams and are therefore relevant to a factual determination of whether 

development and the proliferation of impervious surfaces that facilitate stormwater discharges in 

the lower Gallatin are causing, contributing to, or likely to cause violations of water quality 

standards. 

 

 
7 LGTPA at 3-2. 



 

 

Table 2: Sediment Standards8 

 

 

Table 3: Nutrient Standards9 

 

Turbidity10 

The allowable changes in turbidity (above natural) is very small: either no change or up to 5 

nephelometric turbidity units (NTU).   

 

 
8 LGTPA at Appendix B. 
9 LGTPA at Appendix B. 
10 ARM 17.30.623, 17.30.622. 



 

The WFTPA 

The West Fork TMDL Planning Area (WFTPA) is the largest hydrologic subwatershed within 

the Upper Gallatin subwatershed.  This watershed is experiencing a substantial rise in 

population, new development, and transformation of landscapes from pervious to impervious 

surfaces.  The WFTPA comprises 51,272 acres, and is characterized by alpine valleys draining 

into the Gallatin River Canyon.  The single population center of this watershed is the sprawling 

resort community broadly labeled Big Sky, which hosted approximately 3,000 persons in 2019 

according to the US Census Bureau.  Demographic data estimates that the population of Big Sky 

has grown at an average of 6% per annum, and most recently from 2,904 to 3,098 in 2017 to 

2018 respectively.11 

Land ownership data shows that within the West Fork watershed landownership is primarily 

private at 71.5%.12  This is a significant inversion and contrast to land ownership within the 

larger Upper Gallatin watershed where public land agencies manage the majority of the 

undeveloped landscapes: US Forest Service (72%), Yellowstone National Park (9.6%), private 

land (16.6%).13  Land use and land cover patterns again vary dramatically between the West 

Fork watershed and the Upper Gallatin watershed, with high private land ownership ratios in the 

West Fork resulting in a continued and disproportionately high development rate compared to 

the larger Gallatin watershed.  In upper Big Sky a recent GIS analysis indicated that between 

1990 to 2005 there was a 48% change and increase in land cover from forests to impervious 

surfaces, a 19% change and increase in land cover from forests to grass, and a 33% change and 

increase from grass to impervious surfaces.14  Cumulatively, there was a 26% increase in 

impervious surfaces created in the West Fork watershed during this time period, resulting in 24% 

of land cover being classified as impervious surface as far back as 2005.15 

The rapid and ongoing development of larger Big Sky within the West Fork holds significant 

implications for local water quality, particularly given the steep slopes and subalpine (rocky) 

nature of the local environment.  All surface waters within the West Fork watershed are 

designated, like the LGTPA, as either A-1 or B-1 waters.16  This means that the West Fork and 

its tributaries must be of sufficient health and quality to support the following uses: drinking, 

culinary, and food processing purposes after conventional treatment; bathing, swimming, and 

recreation; growth and propagation of salmonid fishes and associated aquatic life, waterfowl, and 

furbearers; and agricultural and industrial water supply.   

However, six primary tributaries in the West Fork watershed are impaired by harmful pollution, 

degrading their ability to support designated uses.  DEQ’s Integrated Reports list the South Fork 

West Fork Gallatin as impaired for nitrate, phosphorus, and sediment; Middle Fork West Fork 

 
11 See Big Sky MT profile, Data USA, available online at: https://datausa.io/profile/geo/big-sky-mt  
12 The West Fork Gallatin River Watershed TMDLs and Framework Water Quality Improvement Plan, DEQ, 

September 2010, at 13. 
13 WF TMDL at 13. 
14 See Leach, Braden, Analyzing Increases in Impervious Surface and the Effects on hydrology and Water Quality in 

Big Sky, MT, Independent Study, Department of Land Resources & Environmental Sciences, 2017. Attached as 

Exhibit C. 
15 Id. at 8. 
16 WF TMDL at 17.   

https://datausa.io/profile/geo/big-sky-mt


 

Gallatin as impaired for E.coli, nitrate, and sediment; and segments of the W Fork Gallatin as 

impaired for sediment, nitrate, nitrogen, and phosphorus.17  These waterways are listed in Table 

4 below. 

Table 4: WFTPA Impaired Waterbodies18 

 

 

In addition to the use classifications above, Montana’s water quality standards include numeric 

and narrative criteria designed to protect uses within the WFTPA.  The following criteria are 

applicable standards protecting uses within the WFTPA. 

 

 
17 DEQ, 2018 Integrated Report, available online: 

http://deq.mt.gov/Portals/112/Water/WQPB/CWAIC/Reports/IRs/2018/Appendix_A.pdf  
18 WF TMDL at 18. 

http://deq.mt.gov/Portals/112/Water/WQPB/CWAIC/Reports/IRs/2018/Appendix_A.pdf


 

Turbidity19 

The allowable changes in turbidity (above natural) is very small: either no change or up to 5 

nephelometric turbidity units (NTU).   

Nutrients20 

 

Table 5: Sediment Standards 

 

 
19 WF TMDL, Appendix B at B-5 – B-6; ARM 17.30.622, 17.30.623 
20 Id. at B-7. 



 

A Quick Primer: Gallatin County’s Unprecedented Development Boom  

Despite DEQ’s development and EPA’s approval of the Lower Gallatin and West Fork TMDLs, 

water quality in urban and ex-urban areas of Gallatin County remains degraded.  The 

unprecedented land rush and ongoing development boom in Gallatin County is a key piece of 

this water pollution puzzle.   

A few statistics help illuminate salient demographics providing context on the scope and 

significance of Gallatin County’s changes in land use and related demographics: 

Gallatin County 

• Estimated 50,000 residents added to Gallatin County between 1990 and 2016, three-

quarters of which occurred in the last 15 years.21 

• Since 1990, 15% of all Montana homes were built in Gallatin County.22 

• From 1990-2016, Gallatin County experienced 150% increase in single-family homes, 

from 11,640 to 28,938.23   

• Growth in the Gallatin Valley up 433% in urban land use between 1992 and 2011.24 

• Presently Gallatin County population growing at +3% annually.25 

Big Sky 

• Big Sky is a microcosm of Gallatin County’s overall exponential growth.  The resort-

centric community has grown to over 3,000 in population, 21% of that growth occurring 

since 2015.26 

• The upper Meadow Area of Big Sky is approximately 50% built out according to the 

largest two landowners, Boyne Resorts and Cross Harbor. 

• As of 2017 approximately 17% of the W Fork Watershed, or 51% of the W Fork valley, 

was developed and changed from native meadow or forestland.27 

 

 

 

 

 
21 Gallatin County’s Economy, Growth and Open Space, Headwaters Economics, 2018.  Online: 

https://headwaterseconomics.org/wp-content/uploads/Report-Gallatin-Countys-Economy.pdf  
22 Id. 
23 Id. 
24 DTM Consulting, Gallatin County Land Use and Stormwater Runoff Modeling Report, (hereinafter the 

“Stormwater Expert Report”) page 2, April 2019.  Attached as Appendix B. 
25 Bozeman Daily Chronicle, Population Growth Continues in Gallatin County, Up 25% since 2010, April 19, 2019, 

available online: https://www.bozemandailychronicle.com/news/city/population-growth-continues-in-gallatin-

county-up-25-since-2010/article_65d7cce4-e9e1-5108-a4e4-8dbe18e8c658.html  
26 YPR, New Big Sky Report Highlights Growth Trends and Associated Challenges, May 15, 2019, available at: 

https://www.ypradio.org/ypr-newscasts/2019-05-15/new-big-sky-report-highlights-growth-trends-and-associated-

challenges ; https://iamstevenpedigo.com/wp-content/uploads/2019/07/BSC_Econ_Report_2019_Spreads.pdf  
27 Stormwater Expert Report, page 3. 

https://headwaterseconomics.org/wp-content/uploads/Report-Gallatin-Countys-Economy.pdf
https://www.bozemandailychronicle.com/news/city/population-growth-continues-in-gallatin-county-up-25-since-2010/article_65d7cce4-e9e1-5108-a4e4-8dbe18e8c658.html
https://www.bozemandailychronicle.com/news/city/population-growth-continues-in-gallatin-county-up-25-since-2010/article_65d7cce4-e9e1-5108-a4e4-8dbe18e8c658.html
https://www.ypradio.org/ypr-newscasts/2019-05-15/new-big-sky-report-highlights-growth-trends-and-associated-challenges
https://www.ypradio.org/ypr-newscasts/2019-05-15/new-big-sky-report-highlights-growth-trends-and-associated-challenges
https://iamstevenpedigo.com/wp-content/uploads/2019/07/BSC_Econ_Report_2019_Spreads.pdf


 

Bozeman 

• With an average 3.5% growth rate, urban and ex-urban development in and outside the 

Bozeman municipal boundary places the city as one of the highest growth potential 

municipalities in Montana, not to mention the Nation.28 

• The City of Bozeman has consistently ranked as one of the Nation’s fastest growing 

micropolitan regions, with population increasing by nearly 20% in the past five years.29 

Table 6: City of Bozeman Population Growth30 

 

 

 

 
28 Bozeman Growth Rate 2015, Explore Bozeman, citing US Census Bureau, available online at 

https://explorebozeman.com/bozeman-growth-rate/  
29 Bozeman Chamber of Commerce, Bozeman, MT Population Trends, accessed February 15, 2021, online at: 

https://dashboards.mysidewalk.com/201-economic-profile-gallatin-and-park-counties-montana-daf6e45ee26f/park-

county-4be143aa6f2e-1  
30 Id., FN 26. 

https://explorebozeman.com/bozeman-growth-rate/
https://dashboards.mysidewalk.com/201-economic-profile-gallatin-and-park-counties-montana-daf6e45ee26f/park-county-4be143aa6f2e-1
https://dashboards.mysidewalk.com/201-economic-profile-gallatin-and-park-counties-montana-daf6e45ee26f/park-county-4be143aa6f2e-1


 

Table 7: Gallatin County Population Growth31 

 

II. The Nexus Between Development, Impervious Surfaces, Runoff, and Water Quality 

Stormwater runoff from impervious areas can have significant negative impacts on water quality 

throughout developed areas of Gallatin County.  As the EPA Office of Water has found, 

“[s]tormwater runoff in urban and developing areas is one of the leading sources of water 

pollution in the United States.”32  The National Research Council (NRC) agrees: “Stormwater 

runoff has a deleterious impact on nearly all of the nation’s waters.”33 

In its preamble to the federal Phase II stormwater regulations in 1999, EPA explained the 

ecological impacts of stormwater runoff in detail:  

Storm water runoff from lands modified by human activities can harm surface water 

resources and, in turn, cause or contribute to an exceedance of water quality standards by 

changing natural hydrologic patterns, accelerating stream flows, destroying aquatic 

 
31 Bozeman Chamber of Commerce, Gallatin County, MT Population Trends, accessed February 15, 2021, available 

online at https://dashboards.mysidewalk.com/201-economic-profile-gallatin-and-park-counties-montana-

daf6e45ee26f/population-trends  
32 U.S. Environmental Protection Agency, Office of Water, Technical Guidance on Implementing the Stormwater 

Runoff Requirements for Federal Projects under Section 438 of the Energy Independence and Security Act, Forward 

by Peter S. Silva, Assistant Administrator (Dec. 2009). 
33 National Research Council, Committee on Reducing Stormwater Discharge Contributions 

to Water Pollution, Urban Stormwater Management in the United States at 25 (2008).  

https://dashboards.mysidewalk.com/201-economic-profile-gallatin-and-park-counties-montana-daf6e45ee26f/population-trends
https://dashboards.mysidewalk.com/201-economic-profile-gallatin-and-park-counties-montana-daf6e45ee26f/population-trends


 

habitat, and elevating pollutant concentrations and loadings. Such runoff may contain or 

mobilize high levels of contaminants, such as sediment, suspended solids, nutrients 

(phosphorous and nitrogen), heavy metals and other toxic pollutants, pathogens, toxins, 

oxygen-demanding substances (organic material), and floatables. ... Individually and 

combined, these pollutants impair water quality, threatening designated beneficial uses 

and causing habitat alteration or destruction.34  

These water quality impairments “result[] in an unhealthy environment for aquatic organisms, 

wildlife, and humans.”35  

EPA has recognized for over 20 years that stormwater runoff is a “contributor to water quality 

impairments across the country, particularly in developing and urbanized areas.”36  Stormwater 

has these effects in large part due to the harmful contaminants that it carries into receiving 

waters.  According to the NRC, “[t]he chemical effects of stormwater runoff are pervasive and 

severe throughout the nation’s urban waterways, and they can extend far downstream of the 

urban source. ... A variety of studies have shown that stormwater runoff is a vector of pathogens 

with potential human health implications.”37  

In particular, over 250 studies have shown that increases in impervious area associated with 

urban development are a “collection site for pollutants,”38 and generate greater quantities (and 

additional types) of contaminants.  Urban development creates new pollution sources as 

population density increases and brings with it “proportionately higher levels of car emissions, 

maintenance wastes, pet waste, litter, pesticides, and household hazardous wastes, which may be 

washed into receiving waters by storm water.”39  These increases in pollutant loadings can result 

in immediate and long-term effects on the health of the water body and the organisms that live in 

it.40  rivers and streams exhibited increased concentrations of contaminants such as nitrogen, 

chloride, insecticides, and polycyclic aromatic hydrocarbons (PAHs).41  

The increased stormwater volume and pollutant loadings caused by urbanization, and especially 

the proliferation of impervious cover, are closely connected with water body impairment and 

violations of water quality standards.  Contaminants, habitat destruction, and increasing 

streamflow flashiness resulting from urban development have been associated with the 

disruption of biological communities.42  The NRC states, “[b]y almost any currently applied 

 
34 National Pollutant Discharge Elimination System—Regulations for Revision of the Water Pollution Control 

Program Addressing Storm Water Discharges, 64 Fed. Reg. 68,722, 68,724 (Dec. 8, 1999) (citation omitted).  
35 Id. 
36 U.S. Environmental Protection Agency, TMDLs to Stormwater Permits Handbook, Office of Water cover letter 

(2008), available at http://www.epa.gov/owow/tmdl/pdf/tmdl-sw_permits11172008.pdf. 
37 National Research Council, supra note 16, at 26. 
38 EPA, Office of Water, Technical Guidance on Implementing the Stormwater Runoff Requirements for Federal 

Projects under Section 438 of the Energy Independence and Security Act, at 5. 
39 64 Fed. Reg. at 68,725. 
40 U.S. Geological Survey, Effects of Urban Development on Stream Ecosystems in Nine Metropolitan Study Areas 

Across the United States at 20 (2012), available at http://pubs.usgs.gov/circ/1373/ . 
41 Id. at 3. 
42 Id. at 1. 

http://pubs.usgs.gov/circ/1373/


 

metric...the net result of human alteration of the landscape to date has resulted in a degradation 

of the conditions in downstream watercourses.”43  

The deleterious effects of urbanization on water quality are evident from a review of the lists of 

impaired waters states must compile in compliance with the Clean Water Act.  Thousands of 

water bodies nationwide are currently listed as impaired for stormwater-source pollutants such as 

pathogens, nutrients, sediments, and metals.44  Urban stormwater is listed as the “primary” 

source of impairment for 13 percent of all rivers, 18 percent of all lakes, and 32 percent of all 

estuaries, despite the fact that urban areas cover just 3 percent of US land mass.45   In Montana, 

every existing MS4 (stormwater management) entity contributes pollution discharges to 

downstream waters that are impaired at law, many of which possess TMDLs for the precise 

pollutants traceable to land use and development in those MS4s.46 

Since the adoption of EPA’s Phase II stormwater rule, the scientific understanding of the 

correlation between impervious surfaces and water quality impairments has increased 

significantly.  EPA recognizes the now-well-understood connection between high percentages of 

impervious cover in watersheds and pollutant loading-driven impairments (among many other 

deleterious effects).  EPA has approved state-developed 303(d) lists identifying impaired waters 

afflicted by pollutants typically discharged from stormwater sources.  Numerous peer reviewed 

scientific articles and publications have documented the connection between impervious cover 

and declines in water quality and stream health.  As stated by EPA, it is now understood that 

“[t]here is a direct relationship between the amount of impervious cover and the biological and 

physical condition of downstream receiving waters.”47  

It can no longer be reasonably refuted that the proliferation of residential, commercial, industrial, 

and institutional facilities with large areas of impervious cover contribute a broad spectrum of 

pollutants to receiving waters.  DEQ must acknowledge these now well-understood facts and 

assist local governments in addressing these pollutant sources by proactively exercising its 

stormwater designation authority under state and federal law to require stormwater controls for 

unpermitted areas and activities that are discharging stormwater that causes, contributes, or has 

the potential to violations of water quality standards. 

III. Regulatory Framework for Stormwater Control 

 

A. Controlling Federal MS4 Rules 

 

Congress established the Clean Water Act (“CWA”) “to restore and maintain the chemical, 

physical, and biological integrity of the Nation’s waters.” 33 U.S.C. § 1251(a).48  objectives, the 

 
43 National Research Council, supra note 16, at 17.  
44 EPA, TMDLs to Stormwater Permits Handbook, supra note 20, at Cover Letter. 
45 Id. National Research Council, supra note 16, at 25. 
46 See generally, DEQ’s 2017 Montana General Permit for MS4s, Appendix A “Impaired Waterways”. 
47 EPA, Managing Stormwater with Low Impact Development Practices: Addressing Barriers to LID 1 (Apr. 2009), 

available at http://www.epa.gov/region1/npdes/stormwater/assets/pdfs/AddressingBarrier2LID.pdf  
48 The United States Supreme Court has recognized that this objective incorporates “a broad, systematic view of the 

goal of maintaining and improving water quality,” and that the word “integrity,” as intended by Congress in the 

 

http://www.epa.gov/region1/npdes/stormwater/assets/pdfs/AddressingBarrier2LID.pdf


 

Act prohibits the “discharge of a pollutant”49 by any “person”50 from any “point source”51 into 

waters of the United States except when the discharge is authorized pursuant to a NPDES permit. 

33 U.S.C. § 1311(a).  

It is well settled that “[s]torm sewers are established point sources subject to NPDES permitting 

requirements.”52  EPA expressly stated more than twenty years ago that “[f]rom a legal 

standpoint…most urban runoff is discharged through conveyances such as separate storm sewers 

or other conveyances which are point sources under the CWA.”53  The CWA directs states to 

establish minimum water quality standards sufficient to carry out the overall purpose of the 

Act.54  These standards define a state’s water quality goals by “designating the use or uses to be 

made of the water and by setting criteria necessary to protect those uses.”55  Montana has 

established, and EPA has approved, water quality standards pursuant to this requirement.56 

The primary regulatory tool for addressing point source pollution, including stormwater, are 

NPDES permits that, “while authorizing some water pollution, place important restrictions on the 

quality and character of that licit pollution.”57  Those pollution restrictions include categorical 

technology-based effluent limitations that apply to all dischargers, and more stringent 

individualized limitations as necessary to meet minimum water quality standards.58  

In 1987, in recognition of the serious environmental problems caused by stormwater pollution 

and out of frustration with EPA’s failure to effectively control stormwater discharges, Congress 

amended the NPDES provisions for stormwater.59  Though these amendments imposed a limited 

 
Act’s statement of purpose, “refers to a condition in which the natural structure and function of ecosystems [are] 

maintained.” United States v. Riverside Bayview Homes, Inc., 474 U.S. 121, 132 (1972) (quoting H.R. Rep. No. 92-

911, at 76.) 
49 In pertinent part, the Act defines the term “discharge of a pollutant” to mean “any addition of any pollutant to 

navigable waters from any point source.” 33 U.S.C. § 1362(12)(A); 40 C.F.R. § 122.2 (stating that this definition 

“includes additions of pollutants into waters of the United States from: surface runoff which is collected or 

channeled by man.”). 
50 The term “person” is defined to mean “an individual, corporation, partnership, association, State, municipality, 

commission, or political subdivision of a State, or any interstate body.” Id. §1362 (5).  
51 In pertinent part, the Act defines “point source” as “any discernible, confined and discrete conveyance, including 

but not limited to any pipe, ditch, channel, tunnel, conduit...from which a pollutant is or may be discharged.” Id. § 

1362(14).  
52 Environmental Defense Center v. U.S. Environmental Protection Agency, 319  F.3d 398, 407 (9

 
Cir. 2003), citing, 

NRDC v. Costle, 568 F.2d 1369 at 1377 (D.C. Cir. 1977). 
53 National Pollutant Discharge Elimination System (NPDES) Application for Storm Water Discharges, 55 Fed. 

Reg. 47,990, 47,991 (Nov. 16, 1990). 
54 33 U.S.C. § 1313; 40 C.F.R. § 131.2.   
55 40 C.F.R. § 131.2. 
56 See ARM §§ 17.30.601 et seq, 17.30.701 et seq., see also DEQ Circulars 7, 12-A. 
57 Waterkeeper Alliance, Inc. v. United States E.P.A., 399 F.3d 486, 491 (2d Cir. 2005). 
58 33 U.S.C. § 1311(b). 
59 Congressional dissatisfaction with the slow pace of NPDES implementation for stormwater is evident in the 

legislative history of the 1987 amendment, such as the following statement from Senator Durenberger during the 

floor debates:  

The Federal Water Pollution Control Act of 1972 required all point sources, including storm water 

discharges, to apply for NPDES permits within 180 days of enactment. Despite this clear directive, E.P.A. 

 



 

moratorium on NPDES permitting for certain discharges composed entirely of stormwater, the 

1987 Congress singled out five categories of high-priority stormwater discharges for immediate 

and ongoing regulation through NPDES permitting.60  These new categories focused primarily 

on well-documented and significant sources of stormwater pollution, such as runoff associated 

with industrial activities and larger urban areas.  Congress, however, also crafted a catch-all 

provision for other problem stormwater discharges by directing EPA to require NPDES permits 

for any stormwater discharge that the Administrator or the State determines “contribute[s] to a 

violation of a water quality standard or is a significant contributor of pollution to waters of the 

United States.”61     

The 1987 amendments further directed EPA to phase in a comprehensive national regulatory 

program for stormwater discharges.62  EPA’s Phase I stormwater rule, while focused on 

industrial polluters and urban areas, continued to recognize the need, pursuant to CWA § 

402(p)(2)(E), for “immediate permitting” of stormwater discharges that contribute to violations 

of water quality standards.63  This mandate to regulate other stormwater discharges that 

contribute to water quality violations is commonly known as EPA’s Residual Designation 

Authority (“RDA”).  

In its Phase II stormwater rule, EPA again affirmed the importance of immediately regulating 

stormwater discharges that contribute to water quality impairments.64  The Phase II rules went a 

step further, however, and “expanded [the agency’s] authority to issue permits on a significantly 

broader basis, for wholesale categories of discharges in a geographic area.”65  This authority 

allows an agency to issue RDA discharge-permit determinations “on a geographic or a 

categorical basis within identified geographic areas such as a State or watershed.”66  EPA has 

explained that this broader permitting authority will “facilitate and promote” the overarching 

goal of “coordinated watershed planning.”67  

Notably, exercise of “the Agency’s residual designation authority is not optional.”68  Once a 

discharge, or a category of discharges, is determined to be contributing to a violation of water 

 
has failed to require most storm water point sources to apply for permits which would control the pollutants 

in their discharge. The conference bill therefore includes provisions which address industrial, municipal, 

and other storm water point sources. I participated in the development of this provision because I believe it 

is critical for the Environmental Protection Agency to begin addressing this serious environmental problem.  

133 Cong. Rec. S752 (daily ed. Jan. 14, 1987) (emphasis added). See also 33 U.S.C. § 1342(p).   
60 Id. §§1342(p)(1), (p)(2)(A)-(E).   
61 33 U.S.C. § 1342(p)(2)(E); 40 C.F.R. § 122.26(a)(1)(v). 
62 33 U.S.C. §§ 1342(p)(4), (6). 
63 National Pollutant Discharge Elimination System Permit Application Regulations for Storm Water Discharges, 55 

Fed. Reg. 47990, 47993 (November 16, 1990). 
64 See Regulations for Revision of the Water Pollution Control Program Addressing Stormwater Discharge, 64 Fed. 

Reg. 68,721, 68,781 (Dec. 8, 1999), codified at 40 CFR §§ 122.26(a)(1)(v) and 122.26(a)(9)(i)(D). See also Envt’l 

Def. Ctr. v. EPA, 344 F.3d 832, 875-76 (9
 
Cir. 2003) (upholding inclusion of RDA designation authority against 

industry challenge). 
65 In re Stormwater NPDES Petition, 2006 VT 91, ¶ 12. 
66 64 Fed. Reg. 68,736 (codified at 40 C.F.R. § 122.26(a)(9)(i)(D)). 
67 Id. at 68,739. See also In re Stormwater NPDES Petition, 2006 VT 91, ¶ 12.  
68 In re Stormwater NPDES Petition, 2006 VT 91, ¶ 28. 



 

quality standards, the operator(s) of those discharges “shall be required to obtain a [NPDES] 

permit.69”  As EPA has explained, and consistent with the Legislative history of the 1987 

Amendments to the Clean Water Act, “designation is appropriate as soon as the adverse impacts 

from storm water are recognized.”70  

Categories of stormwater sources designated under designation authority may be geographically 

broad.  EPA has stated that “the designation authority can be applied within different geographic 

areas to any single discharge (i.e., a specific facility), or category of discharges...The added term 

‘within a geographic area’ allows ‘State-wide’ or ‘watershed-wide’ designation within the 

meaning of the terms.”71  In line with EPA’s rules and the intent of facilitating a coordinated 

watershed planning for stormwater control, so too does Montana ARM 17.30.1107(5) 

specifically contemplate the Department designating new MS4s on a system-wide or 

jurisdiction-wide basis.  The Ninth Circuit Court of Appeals and Supreme Court of Vermont 

have both found that the designation of broad regional categories of sources is a reasonable 

exercise of statutory authority.72  And in recent years, often in response to citizen petitions, EPA 

and delegated States have exercised stormwater designation authority on multiple occasions.73 

If a finding or determination indicates that a category or jurisdiction-wide series of discharges 

meets the criteria of “contribut[ing] to a violation of a water quality standard,” it must designate 

that category for regulation, and those entities “shall be required to obtain a NPDES permit.”74  

Montana’s rules are equally proactive and require designation of a new MS4 entity when “a 

discharge results in, or has the potential to result in, exceedences of water quality standards.”75 

 
69 40 C.F.R. § 122.26(a)(9)(i)(D) (emphasis added).  See also 33 U.S.C. § 1342(p)(2)(E) (requiring NPDES permits 

for discharges composed entirely of stormwater that are determined to contribute to a violation of a water quality 

standard). 
70 Letter from Tracy Mehan, III, EPA Assistant Administrator to Ms. Elizabeth McLain, Secretary, Vermont Agency 

of Natural Resources re: guidance on issues related to permits for discharges to impaired waters, Sept. 16, 2003 

(citing James R. Elder, Director EPA Office of Water Enforcement and Permits, Designation of Stormwater 

Discharges for Immediate Permitting at 2 (Aug. 8, 1990)) (“Mehan letter”). 
71 National Pollutant Discharge Elimination System—Regulations for Revision of the Water Pollution Control 

Program Addressing Storm Water Discharges, 64 Fed. Reg. at 68,781. 
72 Environmental Defense Center, 344 F.3d at 875-76; In re Stormwater NPDES Petition, 910 A.2d 824, 829-32 (Vt. 

2006). 
73 U.S. EPA Region VI, Los Alamos County Preliminary Designation Document (Mar. 2015), available at 

http://www.epa.gov/region6/water/npdes/publicnotices/nm/preliminary_designation_los_alamos_full_doc.pdf; U.S. 

EPA Region IX, Request for Designation of MS4 Discharges on the Island of Guam for NPDES Permit Coverage 

(Feb. 2011), available at http://www.epa.gov/region9/water/npdes/pdf/guam/Guam-ms4-residual-designation- 

memo.pdf; Vermont Agency of Natural Resources, Department of Environmental Conservation, Final Designation 

Pursuant to the Clean Water Act for Designated Discharges to Bartlett, Centennial, Englesby, Morehouse and 

Potash Brooks (Nov. 2009), available at 

http://www.vtwaterquality.org/stormwater/docs/swimpairedwatersheds/sw_rda_final_determination.pdf; U.S. EPA 

Region I, Final Determination Under Section 402(p) of the Clean Water Act—Long Creek (Oct. 2009), available at 

http://www.epa.gov/region1/npdes/stormwater/assets/pdfs/LongCreekFinalResidualDesignation.pdf; U.S. EPA 

Region I, Residual Designation Pursuant to Clean Water Act—Charles River (Nov. 2008), available at 

http://www2.epa.gov/sites/production/files/2015-03/documents/rodfinalnov12.pdf.  
74 40 C.F.R. § 122.26(a)(9)(i)(D) (emphasis added). See also corollary requirement in ARM 17.30.1107(2) “The 

department shall designate an MS4 other than those identified in ARM 17.30.1102(23) if a discharge from the MS4 

results in, or has the potential to result in, exceedances of water quality standards, including impairments of 

designated uses, or has other significant water quality impacts, including habitat and biological impacts.” 
75 ARM 17.30.1107(2). 



 

As EPA has explained, “designation is appropriate as soon as the adverse impacts from 

stormwater are recognized.”76 

EPA has not defined a threshold level of pollutant contribution that would trigger such a finding, 

but the agency has acknowledged that it “would be reasonable to require permits for discharges 

that contribute more than de minimis amounts of pollutants identified as the cause of impairment 

to a water body.”77  Stormwater determinations may be made directly by the NPDES permitting 

authority, here DEQ, or result from the development of a wasteload allocation in a Total 

Maximum Daily Load (“TMDL”) analysis.78  Additionally, any person may petition the 

“Director” or “Regional Administrator” to designate a discharge or category of discharges for 

pollution control.79 

B. Montana’s Stormwater Designation Rules 

Montana has codified this federal “catch-all” authority via a set of state-equivalent stormwater 

designation rules at ARM 17.30.1107, “Designation Procedures: Small MS4s.”  As a relatively 

rural state until recently the State simply did not have the breadth of scale of development or 

extensive metropolitan development meriting proactive use of this designation authority.  

However, as discussed further later Montana’s landscapes and development patterns have 

changed and now merit the proactive use of ARM 17.30.1107’s designation authority.  Indeed, 

Montana’s rules anticipate the need for future designations of developed areas requiring 

stormwater runoff controls to prevent violations of water quality standards.   

Specifically, Montana’s rules provide the following: 

17.30.1107    DESIGNATION PROCEDURES: SMALL MS4S 

(1) For purposes of this rule, "designation" means a determination by the department that an MS4 is subject to 

the permit requirements of this subchapter. 

(2) The department shall designate an MS4 other than those identified in ARM 17.30.1102(23) if a discharge 

from the MS4 results in, or has the potential to result in, exceedances of water quality standards, including 

impairment of designated uses, or has other significant water quality impacts, including habitat and biological 

impacts.  In making a designation under this subsection, the department shall: 

(a) consider whether the MS4: 

(i) has discharges to a listed impaired waterbody that is on the most recent 303(d) list; 

(ii) has high growth or growth potential; 

(iii) has high population density; 

(iv) is contiguous to an urbanized area; and 

(v) is a significant contribution of pollutants to surface waters; and 

(b) place a high priority on evaluating small MS4s that have a combined permanent and seasonal population of 

over 10,000, as determined by the latest decennial census by the United States census bureau plus the number of 

commercially advertised bedroom accommodations that will allow for an overnight stay, as listed through the 

chamber of commerce, or any local resort or property management company. 

 
76 See Letter from G. Tracy Mehan III, supra note 37. 
77 See Mehan Letter at p. 3. 
78 See 40 C.F.R. § 122.26(a)(9)(i)(C). 
79 ARM 17.30.1107(6).  See also 40 C.F.R. § 122.26(F)(2); In re Stormwater NPDES Petition, 2006 VT 91, ¶¶ 12-

14 (RDA petitions need not be made on a case-by-case basis, but may seek designation for whole classes of 

discharges). This petition authority is also compelled by Congress’s mandate that EPA and the states provide for and 

encourage “public participation in the development...and enforcement of any regulation, standard, effluent 

limitation, plan or program” established under the Act. U.S.C. § 1251(e). 

http://www.mtrules.org/gateway/ruleno.asp?RN=17%2E30%2E1107
http://www.mtrules.org/gateway/ruleno.asp?RN=17.30.1102


 

(3) The department shall designate an MS4 other than those identified in ARM 17.30.1102(23) if the MS4 

contributes substantially to the pollutant loadings of a physically interconnected municipal separate storm sewer that 

is a regulated small MS4 under these rules. 

(4) The department may designate an MS4 other than those identified in ARM 17.30.1102(23) pursuant to the 

criteria in ARM  17.30.1105(1) (e) or (f) . 

(5) The department may designate discharges from municipal separate storm sewers on a system-wide or on a 

jurisdiction-wide basis.  In making its designation the department may consider the following factors: 

(i) the location of the discharge with respect to surface waters; 

(ii) the size of the discharge; 

(iii) the quantity and nature of the pollutants discharged to surface waters; and 

(iv) other relevant factors. 

(6) Upon petition, the department may designate an MS4 under the appropriate criteria in these rules.  The 

department shall make a final determination on a petition to designate a small MS4 within 180 days after receipt of 

the petition. 

(7) An MS4 may petition the department to reduce the census estimates of the population served by the MS4 to 

account for storm water discharges to combined sewers, as defined in 40 CFR 35.2005(b) (11), that are treated in a 

publicly owned treatment works.  In municipalities in which combined sewers are operated, the census estimates of 

population may be reduced in proportion to the fraction, based on estimated lengths, of the length of combined 

sewers over the sum of the length of combined sewers and municipal separate storm sewers.  The MS4 shall submit 

the MPDES permit number associated with each discharge point and a map indicating areas served by combined 

sewers and the location of any combined sewer overflow discharge point. 

(8) The department may re-evaluate its designation of an MS4 if circumstances change or if new information 

becomes available. 

(9) The department may waive the permit requirements of this subchapter for an MS4 identified in 

ARM 17.30.1102(23) if the MS4 demonstrates to the department that the MS4 has existing storm water quality 

control programs that are equivalent to the six minimum control measures set out in ARM  17.30.1111. 

(10) The department may waive the permit requirements of this subchapter for an MS4, which would otherwise 

be regulated because it is located within an urbanized area, if the MS4 serves a population of under 1,000 and both 

of the following criteria are met: 

(a) discharges from the MS4 are not contributing substantially to the pollutant loadings of a physically 

interconnected regulated MS4; and 

(b) storm water controls are not needed for the MS4 based on wasteload allocations that are part of an EPA-

approved or established TMDL that addresses the pollutants of concern. 

(11) The department may waive the permit requirements of this subchapter for an MS4, which would otherwise 

be regulated because it is located within an urbanized area, if the MS4 serves a population of between 1,000 and 

10,000 and both of the following criteria are met: 

(a) the department has evaluated all surface waters, including small streams, tributaries, lakes, and ponds, that 

receive a discharge from the MS4 and has determined that storm water controls are not needed based on wasteload 

allocations that are part of an EPA-approved or established TMDL that addresses the pollutants of concern or, if a 

TMDL has not been developed or approved, an equivalent analysis that determines sources and allocations for the 

pollutants of concern; 

(i) for purposes of this subsection, pollutants of concern include biochemical oxygen demand (BOD) , sediment 

or a parameter that addresses sediment (such as total suspended solids, turbidity, or siltation) , pathogens, oil and 

grease, and any pollutant that has been identified as a cause of impairment of any water body that will receive a 

discharge from the MS4; and 

(b) the department has determined that current and future discharges from the MS4 do not have the potential to 

result in exceedances of water quality standards, including impairment of designated uses, or other significant water 

quality impacts, including habitat and biological impacts. 

(12) The department shall at least once every five years review all waivers granted under this rule to determine 

whether any of the information required for granting the waiver has changed.  The department shall consider a 

petition to review a waiver if the petitioner provides evidence that the information required for granting the waiver 

has substantially changed. 

(13) The department may designate an MS4 for which the permit requirement is waived under this rule if 

circumstances change or new information becomes available. 

http://www.mtrules.org/gateway/ruleno.asp?RN=17.30.1102
http://www.mtrules.org/gateway/ruleno.asp?RN=17.30.1102
http://www.mtrules.org/gateway/ruleno.asp?RN=17.30.1105
http://www.mtrules.org/gateway/ruleno.asp?RN=17.30.1102
http://www.mtrules.org/gateway/ruleno.asp?RN=17.30.1111


 

ARM 17.30.1107 (emphasis added).   

The Department’s MPDES rules, including its stormwater designation rules, implement 

mandatory requirements of the federal Clean Water Act and also serve the purposes of the 

Montana Water Quality Act and its purpose implementing the public’s constitutional right to a 

“clean and healthful environment.” See Mont. Const. Art. II Sec. 3.  The MWQA and DEQ’s 

administrative rules thereunder are meant to be proactive in addressing environmental harms, 

and DEQ’s MS4 designation procedures reflect that proactive approach to identifying entities 

that must create programs and actions, and activities to control the negative effects of land 

development, land uses, and impervious surfaces upon local water quality. 

DEQ’s rules define an MS4 to include portions of urbanized areas as well as certain populous 

counties with widespread urban and ex-urban development at ARM 17.30.1102(23) & (24).  

These denotations follow federal rules and guidance noted supra that require stormwater control 

for landscapes and population centers developed to such a degree as to cause or contribute to 

local water quality pollution.  Further, the ARMs apportion such pollution control responsibility 

to the entity best suited to manage a pollution control program, whether a municipality, a county 

government, or a non-governmental entity such as an Air Force base or educational institution.   

Pertinent to this petition are the mandatory procedure and standards for designating “new” MS4 

entities listed at ARM 17.30.1007(2)-(3).  DEQ’s rules require the designation of a new MS4 

entity for the purposes of stormwater pollution control when “a discharge from the MS4 results 

in, or has the potential to result in, exceedances of water quality standards, including habitat and 

biological impacts.”80  

Therefore, under Montana’s rules designating a new MS4 entity requires an evidentiary showing 

that activities within a potential MS4 jurisdiction are causing, contributing to, or having the 

potential to cause or contribute to exceedances of water quality standards.  Applicable metrics to 

inform such a determination include considering whether (1) discharges go to a listed impaired, 

303d List waterway; whether the MS4 has high growth or growth potential; whether the MS4 has 

high population density; whether the MS4 is contiguous to an urbanized area; and whether the 

MS4 is a significant contributor of pollutants to surface waters.  Further, the Department is to 

prioritize evaluating new MS4s for inclusion within the MS4 permit program that have a 

permanent population of over 10,000.81  

DEQ’s rules specifically allow petitions for the designation of new MS4s.82  Should the 

Department be required to designate a new MS4 under the aforementioned provisions, it has the 

discretion to designate discharges on a system-wide or a jurisdiction-wide basis.  In making that 

secondary determination DEQ should consider the location of the discharge with respect to 

surface waters; the size of the discharge; the quantity and nature of the pollutants discharged to 

surface waters; and other relevant factors.83  

 
80 ARM 17.30.1107(2).   
81 Id. 
82 ARM 17.30.1107(6).   
83 ARM 17.30.1107(5).   



 

ARM 17.30.1107(6) requires the Department to make a final determination on a petition to 

designate a small MS4 within 180 days of receipt.  Controlling EPA regulations require a faster 

response: after a petition is submitted to the Director84 or Regional Administrator, a final 

decision on the petition must be made within 90 days of its receipt.85  Because DEQ is required 

to implement baseline requirements of the CWA and its NPDES permit program86, including 

controlling regulations regarding the use of designation authority for stormwater discharges, 

DEQ has 90 days after receipt of a petition to make a final determination. 

IV. Stormwater Discharges in Gallatin County’s Developed and Developing Areas are 

causing, or have the potential to cause, exceedances of water quality standards 

Discharges from impervious surfaces associated with new development and commercial, 

industrial, institutional, or residential land use not covered by an MS4 designation, including 

rooftops, roadways, and parking lots, have the potential to, and in many cases are contributing to, 

exceedances of water quality standards within Gallatin County.  This petition asks DEQ to 

exercise its mandatory stormwater authority to designate Gallatin County as a new MS4 entity on 

a jurisdiction-wide basis and in so doing create meaningful, transparent, and enforceable 

progress addressing the adverse water quality impacts that prolific growth and development is 

causing on local waterways in the Gallatin watershed. 

A. Dozens of waterways in Gallatin County are impaired by or possess TMDLs 

for sediment, nitrogen, and phosphorus, and the contributing watershed 

areas to those waterways are readily identifiable as a political entity over 

which stormwater management control can be exercised. 

EPA has approved several Integrated Water Quality Reports (IRs), and most recently a 2018 and 

2020 Integrated Report, for Montana in which many local waterways of Gallatin County are 

listed.87   

• Of the 22 streams in the Lower Gallatin subwatershed listed as impaired in the 2018 & 

2020 IR, 18 are impaired due to excessive volumes of nitrogen, phosphorus, or sediment 

or a combination thereof in the waterway.88   

• Of the 7 streams listed in the Upper Gallatin subwatershed, more than half are from the 

West Fork, and every W Fork-based surface water is impaired for excessive, unhealthy 

 
84 The term “Director” means either the EPA Regional Administrator or the director of the state NPDES permitting 

authority, as the context requires. 40 C.F.R. § 122.2.  
85 40 C.F.R. § 122.26(f)(5).   
86 See ARM 17.30.1101 (“This subchapter and subchapter 13 of ARM Title 17, chapter 30, which regulate storm 

water discharges through Montana pollutant discharge elimination system (MPDES) general permits, permit 

authorizations, and notices of intent, are intended to be compatible with the national pollutant discharge elimination 

system (NPDES) as established by the United States environmental protection agency pursuant to section 402 of the 

federal Clean Water Act (CWA) , 33 USC 1251, et seq.”); see also 40 C.F.R. 122.26 et seq (providing minimum 

requirements of state stormwater NPDES programs including MS4s and RDA determinations). 
87 See 2018 Integrated Report, DEQ, Appendix A: Impaired Waters, HUC 10020008: Gallatin; 2020 Integrated 

Report, DEQ, Appendix A: Impaired Waters, HUC 10020008: Gallatin. 
88 Id 2018 & 2020 IR, Appendix A, “Lower Gallatin.” 



 

volumes of nutrients and sediment.89  EPA has also approved more than a dozen TMDLs 

for sediment, phosphorus, and nitrogen on local waterways within the West Fork Gallatin 

and Lower Gallatin subwatersheds of Gallatin County.90   

• A waterway possessing a TMDL and/or being listing on an Integrated Report is clear and 

convincing evidence of ongoing exceedances of water quality standards for a pollutant(s) 

of concern. 

The watershed areas draining to these impaired waters are geographic areas within which sources 

that contribute pollutants of concern must be regulated and controlled subject to NPDES permits.  

These geographic areas are readily identifiable consistent with the approach adopted by EPA in 

the Phase II rule91 and by Montana’s codification thereof.92 

Montana codified all existing MS4 permittees at 17.30.1102(23).  Those original designations 

are nearly 20 years old and reflect the considerations of EPA’s Phase II Rule in ensuring that 

urban population centers and urbanized regions, both of which represent significant land use 

transformation, the proliferation of impervious surfaces, and resulting increases in stormwater 

and stormwater-carried pollutants to local surface waters.  Since the Phase II Rule and 

Montana’s adoption of its MS4 stormwater rules, widespread new population pressure and high-

density development has occurred in many regions of Montana that were not originally 

designated for coverage under the MS4 pollution control program.  Therefore, it is appropriate 

and timely for DEQ to consider available data and the need to designate new MS4 entity(s) to 

address emerging water pollution threats to water quality within Gallatin County. 

In making a determination as to whether a new MS4 jurisdiction is appropriate, DEQ must 

consider, among other items, whether the proposed MS4 “has discharges to a listed impaired 

waterbody that is on the most recent 303(d) list” (e.g., a part of DEQ’s most recent biannual 

Integrated Report).93  Indeed, several impaired waterways within Gallatin County receive flows 

from landscapes experiencing widespread, significant new development and the proliferation of 

impervious surfaces, including but not limited to the West Fork Gallatin, the East Gallatin, and 

Hyalite Creek and tributaries thereto.   

In fact, DEQ’s 2020 IR specifically attributes pollutant discharges causing impairments in the 

Upper and Lower Gallatin to “road or trail,” “residential,” “municipal,” “municipal point source 

discharges,” “yard maintenance,” “urban high density area,” “urban runoff/storm sewer,” 

“wastes from pets,” “road construction and use,” “highways, roads, infrastructure, “land 

development,” or “residential districts” – all of which are cognizable point sources of stormwater 

pollution under the CWA and MWQA – in more than 75% of listed impaired waterways. 

 
89 Id. 2018 & 2020 IR, Appendix A, “Upper Gallatin.” 
90 See WF TMDL, supra FN 10; LGTPA, supra FN 2. 
91 “[T]he designation authority can be applied within different geographic areas to any single discharge (i.e., a 

specific facility), or a category of discharges that are contributing to a violation of a water quality standard. . . . The 

added term ‘within a geographic area’ allows ‘State-wide’ or ‘watershed-wide’ designation within the meaning of 

the terms.” 64 Fed. Reg. at 68,781.  
92 ARM 17.30.1107. 
93 See ARM 17.30.1107(2)(a)(i). 



 

As described more fully below, this petition provides a strong factual basis on which to make a 

determination that Gallatin County must be designated as an MS4 entity on a jurisdiction-wide 

basis. 

B. Stormwater discharges from impervious, developed surfaces on commercial, 

industrial, institutional and residential areas in Gallatin County consistently 

contain elevated levels of pollutants. 

In support of this petition and to assist DEQ in making a determination that stormwater 

discharges from developed and rapidly-developing areas within Gallatin County are “result[ing] 

in, or h[ave] the potential to result in, exceedances of water quality standards,” Waterkeeper has 

assembled a broad swath of established, peer-reviewed science from national stormwater experts, 

including metrics from EPA itself, confirming that the very land use occurring within developing 

areas of Gallatin County are demonstrably contributing stormwater pollution in excess of 

applicable water quality standards criteria and therefore violating, or have the potential to 

violate, water quality standards.   

Research demonstrates, and EPA has long recognized, that commercial, industrial, and 

institutional land uses consistently discharge certain pollutants at expected, elevated 

concentrations (both generally as well as for specific runoff events) and have large annual per-

acre pollutant loads.  In fact, EPA has recommended use of pollutant loading and assessment 

models based on well-established pollutant loading levels associated with these land uses.    

Recently, an EPA-sponsored stormwater practice analysis relied on “pollutant loading export 

rates . . . obtained from the Fundamentals of Urban Runoff Management: Technical and 

Institutional Issues (Shaver et al. 2007)...because they have been reported in several sources of 

stormwater management literature.”94  This analysis identified “typical pollutant loading export 

rates” for total suspended solids, total phosphorus, total nitrogen, and zinc from different land 

uses.  The analysis recognized that commercial and industrial land uses consistently had very 

significant pollutant loading for TSS (total suspended solids, a measure of sediment) (1000 and 

670 lbs/ac-yr.), total phosphorus (1.5 and 1.3 lbs/ac-yr), total nitrogen (9.8 and 4.7 lbs/ac-yr), and 

zinc (2.1 and 0.4 lbs/ac-yr).95  

In turn, EPA’s own “Handbook for Developing Watershed Plans to Restore and Protect Our 

Waters” states that many models utilize literature-based values for water-quality concentrations 

to estimate pollutant loads.96  In the 2008 version of that Handbook, EPA provides a specific 

recommendation with regard to “where to get export coefficients” for different land uses, 

including a reference to a 2004 data review by Jeff P. Lin, which “summarizes and reviews 

published export coefficient and event mean concentration (EMC) data for use in estimating 

pollutant loading into watersheds.”97  Lin in turn confirms that numerous studies have been 

 
94 Tetra Tech, Inc., Stormwater Best Management Practices (BMP) Performance Analysis 18 (Dec. 2008, revised 

Mar. 2010), prepared for EPA Region 1, available at 

http://www.epa.gov/region1/npdes/stormwater/assets/pdfs/BMP-Performance-Analysis-Report.pdf.  
95 Id. 
96 EPA, Handbook for Developing Watershed Plans to Restore and Protect Our Waters 8-7 (2008), available at 

http://water.epa.gov/polwaste/nps/upload/2008_04_18_NPS_watershed_handbook_handbook.pdf.  
97 Id. 

http://www.epa.gov/region1/npdes/stormwater/assets/pdfs/BMP-Performance-Analysis-Report.pdf
http://water.epa.gov/polwaste/nps/upload/2008_04_18_NPS_watershed_handbook_handbook.pdf


 

completed that document consistently high pollutant concentrations from commercial and 

industrial sources both on a per year and per acre basis.98  Burton and Pitt’s “Stormwater Effects 

Handbook” further documents that commercial, parking lot, and industrial land uses had 

consistently high COD, lead, and copper levels in addition to the TSS, phosphorus, nitrogen, and 

zinc level cited in the EPA analysis.99  These long-accepted estimates of total annual loading 

underscore that commercial, industrial, and institutional land uses are large per-acre contributors 

of pollutants to local waterways. 

Analyses of the extensive dataset in the National Stormwater Quality Database100 confirm that 

stormwater discharges from commercial, industrial, and institutional land uses consistently 

contain high loading levels of these impairment-causing pollutants.  This dataset is important 

because analysis and comparison of median and mean pollutant concentrations in the data across 

numerous pollutant parameters clearly demonstrates that commercial, industrial, and institutional 

land uses discharge elevated concentrations of copper, lead, zinc, sediment, BOB/COD, 

phosphorus, and nitrogen (among other pollutants).101  These elevated pollutant concentrations 

are responsible in part for the high pollutant loadings from these land uses; the increased 

impervious cover on these types of sites generates greater runoff volumes, and loadings are the 

product of volume and pollutant concentration.  Based on the Center for Watershed Protection’s 

“Simple Method” for calculating pollutant loads, for unit-area loadings to a water body, 

essentially any medium- to high-intensity land use (like many of the high-growth areas within 

Gallatin County subject to this petition) is likely to impose 10-20 fold increases in pollutant 

loadings.102  Higher average pollutant concentrations at commercial, industrial, and institutional 

sites increase pollutant load contributions in stormwater runoff from these areas even further. 

i. Lead, Copper, and Zinc 

Runoff from commercial, industrial, and institutional sites consistently contains elevated levels 

of harmful heavy metals, particularly lead, copper, and zinc.  The National Research Council, in 

summarizing the comparative importance of urban land-use types in generating pollutants of 

concern on a per-unit-area basis (ranked on a scale from “low” to “very high”), characterizes the 

contribution of heavy metals from commercial sites as “moderate” and that from highways as 

“high.”103  Metals like lead, zinc, and copper get into runoff from impervious areas that are 

 
98 Jeff P. Lin, U.S. Army Corps of Engineers, Wetlands Regulatory Assistance Program, Review of Published 

Export Coefficient and Event Mean Concentration (EMC) Data (2004), available at 

http://el.erdc.usace.army.mil/elpubs/pdf/tnwrap04-3.pdf.  
99 G.A. Burton & R.E. Pitt, Stormwater Effects Handbook (2002); see also Pitt et al., The National Stormwater 

Quality Database (NSQD, Version 1.1). 
100 National Stormwater Quality Database, http://rpitt.eng.ua.edu/Research/ms4/mainms4.shtml.  According to Pitt et 

al., to create the NSQD, “The University of Alabama and the Center for Watershed Protection were awarded an EPA 

Office of Water 104(b)3 grant in 2001 to collect and evaluate stormwater data from a representative number of 

NPDES (National Pollutant Discharge Elimination System) MS4 (municipal separate storm sewer system) 

stormwater permit holders.” Robert Pitt et al., The National Stormwater Quality Database (NSQD, Version 1.1 – 

Version 3.1)  
101 Pitt, The National Stormwater Quality Database, Version 3.1, supra note 74. 
102 See Center for Watershed Protection, Impacts of Impervious Cover on Aquatic Systems (2003) at Section 4.3.  
103 National Research Council, supra note 16, at 180. 

http://el.erdc.usace.army.mil/elpubs/pdf/tnwrap04-3.pdf
http://rpitt.eng.ua.edu/Research/ms4/mainms4.shtml


 

trafficked by vehicles, such as driveways and parking lots, from vehicle wear, tire wear, motor 

oil, grease, and rust.104 

EPA’s National Urban Runoff Program study found that “Heavy metals (especially copper, lead 

and zinc) are by far the most prevalent priority pollutant constituents found in urban runoff.”105  

These metals “have the potential to impact water suppl[ies] and cause acute or chronic toxic 

impacts for aquatic life.”106  

These general characterizations are supported by numerous scientific studies finding elevated 

loads of lead, copper, and zinc in runoff from commercial, industrial, and institutional sites. 

Initial analysis of the National Stormwater Quality Database found median zinc concentrations to 

be 110 μg/L from commercial sites, compared to 57 μg/L from undeveloped open space. Median 

copper concentrations were found to be 17.9 μg/L from commercial sites, compared to 9 μg/L 

from undeveloped open space.107  Analysis from Version 3 of the NSQD demonstrates elevated 

mean concentrations for these pollutants as well.108  For commercial sites the mean zinc 

concentration was 197 μg/L, for industrial sites 382 μg/L, and for institutional sites 210 μg/L. 

For commercial sites the mean copper concentration was 37 μg/L, for industrial sites 36 μg/L, 

and for institutional sites 21 μg/L. Whether comparing mean or median values, analysis of this 

extensive database indicates that the subject land uses discharge elevated concentrations of these 

metals.  

EPA’s National Urban Runoff Program study found similar results: it found median lead 

concentrations at commercial sites to be 104 μg/L; median copper concentrations at commercial 

sites were 29 μg/L; and median zinc concentrations at commercial sites were 226 μg/L.109  These 

results are also consistent with a USGS study that found mean concentrations of these metals at 

commercial rooftops and commercial parking lots to be the following:110  

 

 
104 U.S. Department of Transportation, Federal Highway Administration, Stormwater Best Management Practices in 

an Ultra-Urban Setting: Selection and Monitoring Chapter 2, Table 1, available at 

http://environment.fhwa.dot.gov/ecosystems/ultraurb/uubmp2.asp.  
105 U.S. Environmental Protection Agency, Results of the Nationwide Urban Runoff Program – Executive Summary 

4 (Dec. 1983), available at http://www.epa.gov/npdes/pubs/sw_nurp_exec_summary.pdf.  
106 U.S. Environmental Protection Agency, Preliminary Data Summary of Urban Storm Water Best Management 

Practices 4-16 (Aug. 1999), available at http://water.epa.gov/scitech/wastetech/guide/stormwater/.  
107 National Research Council, supra note 16, at 184-85, Table 3-4. 
108 Pitt, The National Stormwater Quality Database, Version 3.1, supra note 74, at 6. 
109 EPA, Results of the Nationwide Urban Runoff Program, supra note 79. 
110 Jeffrey Steuer et al., U.S. Geological Survey, Sources of Contamination in an Urban Basin in Marquette, 

Michigan and an Analysis of Concentrations, Loads, and Data Quality 20 (1997), available at 

http://pubs.usgs.gov/wri/1997/4242/report.pdf.    

http://environment.fhwa.dot.gov/ecosystems/ultraurb/uubmp2.asp
http://www.epa.gov/npdes/pubs/sw_nurp_exec_summary.pdf
http://water.epa.gov/scitech/wastetech/guide/stormwater/
http://pubs.usgs.gov/wri/1997/4242/report.pdf


 

Consistent with elevated concentrations in pollutant discharges, the land uses subject to the 

petition also have been shown to have large annual pollutant loadings.  Shaver et al. provide an 

overview of typical pollutant loadings in pounds per acre per year (lbs/acre-yr) from different 

land uses.111  Commercial areas discharge 2.1lbs/acre-yr. of zinc, 0.4 lbs/acre-yr. of copper, and 

2.7 lbs/acre-yr. of lead.  Parking lots discharge 0.8 lbs/acre-yr. of zinc, 0.06 lbs/acre-yr. of 

copper, and 0.8 lbs/acre-yr. of lead.  Industrial areas discharge 0.4 lbs/acre-yr. of zinc, 0.10 

lbs/acre-yr. of copper, and 0.2 lbs/acre-yr. of lead.  Shopping center uses discharge 0.6 lbs/acre- 

yr. of zinc, 0.09 lbs/acre-yr. of copper, and 1.1 lbs/acre-yr. of lead. Id.  

A report summarizing data from multiple studies of relative pollutant loadings found that the 

median loads of zinc from roads was 0.31 kg/ha per year and from commercial sites was 3.30 

kg/ha per year, compared to 0.02 kg/ha per year from undeveloped forest land.  The same report 

found that the median loadings of copper from roads was 0.06 kg/ha per year and from 

commercial sites was 2.10 kg/ha per year, compared to 0.03 kg/ha per year from undeveloped 

forest land.112  Another study found that aggregate loadings of these metals from parking lots in a 

particular county were much greater than loadings from the same land before it was developed.  

Loadings of lead rose from 1.31 lbs (pre-development) to 67 lbs (with parking lots); loadings of 

copper rose from 1.648 lbs (pre-development) to 74 lbs (with parking lots); and loadings of zinc 

rose from 6.794 lbs (pre-development) to 930 lbs (with parking lots).113  

ii. Sediments (Total Suspended Solids/TSS) 

Runoff from commercial, industrial, and institutional sites consistently contains elevated levels 

of sediment (TSS).  Sediment provides a medium for the accumulation, transport, and storage of 

other pollutants, including nutrients and metals.114  It can harm fish and macroinvertebrate 

communities by decreasing available light in streams and smothering fish eggs.115  EPA has 

listed driveways and roads as some primary sources of sediment in runoff.116   

Runoff from the subject land uses contain high concentrations of sediments. Initial analysis of 

the NSQD found median TSS concentrations of 55 mg/L at commercial areas, compared to 10.5 

mg/L at open spaces.117  Analysis of Version 3 of the NSQD demonstrates elevated mean 

concentrations of TSS as well.118  For commercial sites the mean TSS concentration was 133 

mg/L, for industrial sites 160 mg/L, and for institutional sites 83 mg/L. Whether comparing 

mean or median values, analysis of this extensive database indicates that the subject land uses 

 
111 Earl Shaver et al., Fundamentals of Urban Runoff Management: Technical and Institutional Issues 3-63 (2007). 
112 Horner et al., Fundamentals of Urban Runoff Management Table 2.6 (1994). 
113 Amélie Y. Davis et al., “The Environmental and Economic Costs of Sprawling Parking Lots in the United 

States,” Land Use Policy 27 (2010) at 255-261, available at 

http://iesp.uic.edu/Publications/Faculty%20Publications/Davis/Davis_TheEnvironmentalAndEconomicCostsSprawli 

ng.pdf.   
114 EPA, Preliminary Data Summary of Urban Storm Water Best Management Practices, supra note 80, at 4-12. 
115 National Research Council, supra note 16, at 21. 
116 EPA, Preliminary Data Summary of Urban Storm Water Best Management Practices, supra note 80, at 4-9.  
117 National Research Council, supra note 16, at 184-85, Table 3-4. 
118 Pitt, The National Stormwater Quality Database, Version 3.1, supra note 74, at 4. 



 

discharge elevated concentrations of sediments. The USGS has found even higher mean 

concentrations of TSS in runoff from commercial parking lots (138 mg/L).119 

Consistent with elevated concentrations in pollutant discharges, the land uses subject to the 

petition also have been shown to have large annual pollutant loadings as well. Shaver et al. 

provide an overview of typical pollutant loadings from different land uses.120  Commercial areas 

discharge 1000 lbs/acre-yr. of TSS, parking lots discharge 400 lbs/acre-yr., industrial areas 

discharge 670 lbs/acre-yr., and shopping center uses discharge 440 lbs/acre-yr.  

Numerous scientific studies have found elevated loads of sediments in runoff from commercial 

sites. One study compiled data showing that typical TSS loadings from commercial land use 

were 1,000 lb/acre per year, compared with only 3 lb/acre per year from undeveloped park 

land.121  Another report summarizing the results of multiple studies found that median TSS 

loadings were 805 kg/ha per year from commercial sites, compared to 86 kg/ha per year from 

undeveloped forested areas.122  A study of aggregate runoff from parking lots in a particular 

county found that TSS loadings from these parking lots were 287,030 lbs, compared to loadings 

of 46,383 lbs from the land before it became parking lots.123   

iii. Chemical Oxygen Demand (COD) and Biological Oxygen Demand 

(BOD) 

Runoff from commercial, industrial, and institutional sites consistently contains high levels of 

chemical oxygen demand (COD) and biological oxygen demand (BOD), which are oxygen-

demanding organic compounds. Maintaining appropriate levels of dissolved oxygen in receiving 

waters is one of the most important considerations for the protection of fish and aquatic life.124   

Scientific studies show elevated concentrations and loadings of chemical and biological oxygen 

demand in runoff from the subject land uses. The National Stormwater Quality Database found 

median COD concentrations of 60 mg/L at commercial areas, 60 mg/L at industrial sites, and 50 

mg/L at institutional sites.125  For BOD, the NSQD documented that commercial sites have a 

median concentration of 11 mg/L, industrial sites 9 mg/L, and institutional sites 8.5 mg/L.126 

EPA’s National Urban Runoff Program study found similar results: it found median COD 

concentrations at commercial sites to be 57 mg/L.127  The USGS has found mean total BOD 

concentrations of 17.5 mg/L at commercial rooftops and 10.5 mg/L at commercial parking lots, 

 
119 Steuer et al., Sources of Contamination in an Urban Basin in Marquette, Michigan, supra note 84, at 19. 
120 Shaver et al., Fundamentals of Urban Runoff Management (2007), supra note 85, at 3-63. 
121 G.A. Burton & R.E. Pitt, Stormwater Effects Handbook, (2002) at Table 2.5. This report compiles data from 

multiple studies, some of which report values as lbs/acre/year and some of which report values as kg/ha/year; 

because the difference between these two units is less than 15%, the report makes no effort to convert between them. 
122 Horner et al., Fundamentals of Urban Runoff Management (1994), supra note 86, at Table 2.6. 
123 Davis et al., “The Environmental and Economic Costs of Sprawling Parking Lots in the United States,” supra 

note 87, at 259. 
124 EPA, Preliminary Data Summary of Urban Storm Water Best Management Practices, supra note 80, at 4-12.  
125 Pitt et al., The National Stormwater Quality Database (NSQD, Version 1.1), supra note 74, at 7-13; National 

Research Council, supra note 16, at 184-88, Table 3-4. 
126 Pitt et al., The National Stormwater Quality Database (NSQD, Version 1.1), supra note 74, at 7-8. 
127 Burton and Pitt, Stormwater Effects Handbook, supra note 95, at Table 2.4.  



 

as well as mean total COD concentrations of 104 mg/L at commercial rooftops and 93 mg/L at 

commercial parking lots.128   

Consistent with elevated concentrations in pollutant discharges, the developed areas and land 

uses subject to this petition also have been shown to have large annual pollutant loadings as well. 

Shaver et al. found that commercial areas discharge 420 lbs/acre-yr. of COD, and parking lots 

discharge 270 lbs/acre-yr.  Similarly, commercial areas discharge 62 lbs/acre-yr. of BOD, while 

parking lots discharge 47 lbs/acre-yr.129 

A study of aggregate runoff from parking lots in a particular county found that BOD loadings 

from these parking lots were 119,949 lbs, compared to loadings of 1,794 lbs from the land before 

it became parking lots. Similarly, COD loadings from these parking lots were 599,919 lbs, 

compared to loadings of 0 lbs from the land before it became parking lots.130  

iv. Phosphorus 

Runoff from commercial, industrial, and institutional sites consistently contains high levels of 

phosphorus.  Nutrient over-enrichment from phosphorus in stormwater runoff can lead to major 

impacts relating to the excessive growth of algae, which leads to nuisance algal blooms and 

eutrophic conditions.131  Phosphorus often gets into runoff via atmospheric deposition and 

fertilizer application;132 EPA also lists automobile exhaust as one source of phosphorus in urban 

runoff.133 

Runoff from commercial, industrial, and institutional sites contains high concentrations of 

phosphorus. The National Stormwater Quality Database found median total phosphorus 

concentrations of 0.22 mg/L at commercial areas, 0.26 mg/L at industrial sites, and 0.18 mg/L at 

institutional areas.134  Analysis of Version 3.1 of the NSQD demonstrates elevated mean 

concentrations from total phosphorus as well.135  For commercial sites the mean total phosphorus 

concentration was 0.37 mg/L, for industrial sites 0.39 mg/L, and for institutional sites 0.23 mg/L. 

Whether comparing mean or median values, analysis of this extensive database indicates that the 

subject land uses discharge elevated concentrations of total phosphorus.  

EPA’s National Urban Runoff Program study found similar results: it found median phosphorus 

concentrations at commercial sites to be 0.201 mg/L.136  The USGS has found mean total 

phosphorus concentrations of 0.09 mg/L at commercial rooftops and 0.21 mg/L at commercial 

 
128 Steuer et al., Sources of Contamination in an Urban Basin in Marquette, Michigan, supra note 84, at 20-21. 
129 Shaver et al., Fundamentals of Urban Runoff Management, supra note 85, at 3-63; Burton and Pitt, Stormwater 

Effects Handbook, supra note 95, at Table 2.5. 
130 Davis et al., “The Environmental and Economic Costs of Sprawling Parking Lots in the United States,” supra 

note 87, at 259. 
131 EPA, Preliminary Data Summary of Urban Storm Water Best Management Practices, supra note 80, at 4-13.  
132 DOT, FHWA, Stormwater Best Management Practices in an Ultra-Urban Setting: Selection and Monitoring, 

supra note 78, at Chapter 2, Table 1. 
133 EPA, Preliminary Data Summary of Urban Storm Water Best Management Practices, supra note 80, at 4-9.  
134 National Research Council, supra note 16, at 184-85, Table 3-4.  
135 Pitt, The National Stormwater Quality Database, Version 3.1, supra note 74, at 4. 
136 Burton and Pitt, Stormwater Effects Handbook, supra note 95, at Table 2.4. 



 

parking lots.137  Consistent with elevated concentrations in pollutant discharges, these land uses 

have been shown to generate large annual phosphorus loadings as well. Shaver et al. found that 

commercial areas discharge 1.5 lbs/acre-yr. of total phosphorus, parking lots discharge 0.7 

lbs/acre-yr., industrial areas discharge 1.3 lbs/acre-yr., and shopping centers discharge 0.5 

lbs/acre-yr.138 

One study found average loadings of phosphorus to be 1.5 lb/acre per year from commercial 

land, compared to 0.03 lb/acre per year from undeveloped park land.139  A report summarizing 

the results of multiple studies found median phosphorus loadings of 0.80 kg/ha per year from 

commercial sites and 1.10 kg/ha per year from roads, compared to 0.11 kg/ha per year from 

undeveloped forest sites.140  Another found annual loadings of 2 lb/acre per year from parking 

lots compared to 0.5 lb/acre per year from undeveloped meadows.141  As persuasive authority for 

DEQ’s determinations under this petition, EPA Region 1 has used an annual phosphorus loading 

rate from commercial sites of 1.15-2.29 lb/acre per year for purposes of designating impervious 

areas for regulation (compared to a 0.10-0.13 lb/acre per year loading rate for forest and open 

space).142  A study of aggregate runoff from parking lots in a particular county found that 

phosphorus loadings from these parking lots were 1,654 lbs, compared to loadings of 562 lbs 

from the land before it became parking lots.143 

v. Nitrogen 

Runoff from commercial, industrial, and institutional sites consistently contains high levels of 

nitrogen in various forms. Whether analyzing levels of Total Kjeldahl Nitrogen (TKN), which 

includes ammonia and organic forms of nitrogen,144 or measuring only nitrate, nitrite, ammonia, 

or a sum of these values, studies consistently find elevated nitrogen levels in runoff from these 

sites.  Like phosphorus, nutrient over-enrichment from nitrogen in runoff can lead to major 

impacts relating to the excessive growth of algae, which leads to nuisance algal blooms, lower 

dissolved oxygen levels, and eutrophic conditions in surface waters.145  Nitrogen often gets into 

runoff via atmospheric deposition and fertilizer applications;146 EPA also lists automobile 

exhaust as one source of nitrogen in urban runoff.147   

 
137 Steuer et al., Sources of Contamination in an Urban Basin in Marquette, Michigan, supra note 84, at 19. 
138 Shaver et al., Fundamentals of Urban Runoff Management (2007), supra note 85, at 3-63; Burton and Pitt, 

Stormwater Effects Handbook, supra note 95, at Table 2.5. 
139 Burton and Pitt, Stormwater Effects Handbook, supra note 95, at Table 2.5. 
140 Horner et al., Fundamentals of Urban Runoff Management (1994), supra note 86, at Table 2.6. 
141 Tom Schueler, “The Importance of Imperviousness,” Center for Watershed Protection, Table 1 (2000), available 

at http://www.cwp.org/online-watershed-library/doc_download/308-the-importance-of-imperviousness.   
142 U.S. EPA Region I, Residual Designation Pursuant to Clean Water Act—Charles River (Nov. 2008), available at 

http://www.epa.gov/region1/charles/pdfs/RODfinalNov12.pdf.   
143 Davis et al., “The Environmental and Economic Costs of Sprawling Parking Lots in the United States,” supra 

note 87, at 259. 
144 EPA, Preliminary Data Summary of Urban Storm Water Best Management Practices, supra note 80, at 4-13.  
145 Id. 
146 DOT, FHWA, Stormwater Best Management Practices in an Ultra-Urban Setting: Selection and Monitoring, 

supra note 78, at Chapter 2, Table 1. 
147 EPA, Preliminary Data Summary of Urban Storm Water Best Management Practices, supra note 80, at 4-9.  

http://www.cwp.org/online-watershed-library/doc_download/308-the-importance-of-imperviousness
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Runoff from commercial, industrial, and institutional sites contains high concentrations of 

nitrogen. The National Stormwater Quality Database found median TKN concentrations of 1.6 

mg/L at commercial areas, 1.4 mg/L at industrial areas, and 1.35 mg/L at institutional areas.148  

Recent analysis of Version 3.1 of the NSQD demonstrates elevated mean concentrations for 

TKN as well.149  For commercial sites the mean TKN concentration was 1.9 mg/L, for industrial 

sites 1.9 mg/L, and for institutional sites 1.5 mg/L. Whether comparing mean or median values, 

analysis of this extensive database indicates that the subject land uses discharge elevated 

concentrations of nitrogen. EPA’s National Urban Runoff Program study found similar results: it 

found median TKN concentrations at commercial sites to be 1.179 mg/L.150  The USGS has 

found mean TKN concentrations of 1.7 mg/L at commercial rooftops and 1.5 mg/L at 

commercial parking lots.151 

One study found an average TKN concentration of 5.07 mg/L in surface runoff from industrial 

sites.152  Another study found average nitrate concentrations of 1.1 mg/L in runoff from parking 

lots on commercial sites, and 1.0 mg/L in runoff from parking lots on light industrial sites.153  A 

regional study found that TKN event mean concentrations for asphalt parking lots on commercial 

sites averaged in range from 0.38 to 1.37 mg/L.154 

Consistent with elevated concentrations in pollutant discharges, the land uses subject to the 

petition also have been shown to have large annual nitrogen loadings as well. One study 

compiled data showing that commercial areas discharge 6.7 lbs/acre-yr. of TKN, parking lots 

discharge 5.1 lbs/acre-yr., industrial areas discharge 3.4 lbs/acre-yr., and shopping centers 

discharge 3.1 lbs/acre-yr.155  A report summarizing the results of multiple studies fround median 

total nitrogen (TN) loadings of 5.2 kg/ha per year from commercial sites and 2.4 kg/ha per year 

from roads.156  Another found annual nitrogen loadings of 15.4 lb/acre per year from parking lots 

compared to 2.0 lb/acre per year from undeveloped meadows.157  A study of aggregate runoff 

from parking lots in a particular county found that nitrogen loadings from these parking lots were 

6,930 lbs, compared to loadings of 1,993 lbs from the land before it became parking lots.158  

 
148 Pitt et al., The National Stormwater Quality Database (NSQD, Version 1.1), supra note 74, at 9-10.  
149 Pitt, The National Stormwater Quality Database, Version 3.1, supra note 74, at 5. 
150 Burton and Pitt, Stormwater Effects Handbook, supra note 95, at Table 2.4. 
151 Steuer et al., Sources of Contamination in an Urban Basin in Marquette, Michigan, supra note 84, at 19. 
152 J.S. Choe et al., “Characterization of Surface Runoff of Urban Areas,” Water Sci. Tech. 45(9) (2002), 249-54, at 

Table 3.  
153 Hope et al., “Nutrients on Asphalt Parking Surfaces in Urban Environments,” Water, Air and Soil Pollution: 

Focus Vol. 4, Issue 2-3, 371-90, at Table 2. 
154 E. Passeport & W. Hunt, “Asphalt Parking Lot Runoff Nutrient Characterization for Eight Sites in North 

Carolina, USA,” Journal of Hydrologic Engineering Vol. 14, Special Issue: Impervious Surfaces in Hydrologic 

Modeling and Monitoring (2009), 352-62, at Table 4.  
155 Shaver et al., Fundamentals of Urban Runoff Management (2007), supra note 85, at 3-63; Burton and Pitt, 

Stormwater Effects Handbook, supra note 95, at Table 2.5. 
156 Horner et al., Fundamentals of Urban Runoff Management (1994), supra note 86, at Table 2.6. 
157 Schueler, “The Importance of Imperviousness,” supra note 115, at Table 1.  
158 Davis et al., “The Environmental and Economic Costs of Sprawling Parking Lots in the United States,” supra 

note 87, at 259. 



 

C. Stormwater flows from developed and developing areas of Gallatin County 

discharge lead, copper, zinc, sediment, COD/BOD, phosphorus and nitrogen 

at concentrations that exceed applicable water quality criteria. 

Best available science159 modeling average discharge concentrations of known pollutants 

demonstrates that land use types existing in or being developed within urban and ex-urban 

regions of Gallatin County discharge or are likely to discharge stormwater containing pollutants 

at concentrations that exceed applicable water quality criteria to state waters and therefore must 

be regulated through the MS4 program. 

Table 8:  Summarized Pollutant Loading Averages Per Land Use Type 

Pollutant Undeveloped 

Mean Load 

Commercial 

Site Mean 

Load 

Industrial 

Site Mean 

Load 

Institutional 

Site Mean 

Load 

Applicable 

Water 

Quality 

Criteria 

Lead NA 104 μg/L   40-52 μg/L .54 μg/L 

Copper 9 μg/L 17.9 - 37μg/L  36 μg/L  21 μg/L  2.85 μg/L 

Zinc 57 μg/L 110 -197μg/L 382 μg/L 210 μg/L  37 μg/L 

Sediment 3-86 lb/ac-yr 133 mg/L  

805-1,000 

lb/ac-yr 

160 mg/L  83 mg/L < 5 NTU 

change 

COD/BOD NA 60 mg/L        

11 mg/L 

60 mg/L       

9 mg/L 

50 mg/L       

8.5 mg/L 

30 mg/L 

monthly avg, 

45 mg/L 

weekly avg 

Phosphorus .03 - .5 lb/ac-

yr 

.37 mg/L      

1.5 lbs/ac-yr 

.39 mg/L      

1.3 lbs/ac-yr 

.23 mg/L     

.5-.7 lbs/ac-yr 

.03 mg/L 

Nitrogen NA 1.9 mg/L 1.9 mg/L 1.5 mg/L .3 mg/L 

 

D. Expert modeling of high-growth regions with Gallatin County shows that the 

proliferation of impervious surfaces is resulting in, and continues to have the 

potential to result in, discharges of stormwater containing pollutant 

concentrations that exceed water quality standards. 

To further qualify and quantify stormwater discharges from developed and developing areas in 

Gallatin County Waterkeeper retained DTM Consulting, a Cadastral and land use GIS mapping 

and modeling firm.  DTM investigated and modeled stormwater discharges in the Gallatin Valley 

High-Growth “Triangle” and the West Fork of the Gallatin River watershed.  In addition, DTM 

correlated new development within these areas to local waterways, including to 303d List 

 
159 Table 8 summarizes the findings of studies cited supra and discussed in Part II.  “Applicable water quality 

criteria” figures derive from DEQ Circular 7, available online at: 

https://deq.mt.gov/Portals/112/Water/WQInfo/Documents/Circulars/Circulars/DEQ7.pdf  

https://deq.mt.gov/Portals/112/Water/WQInfo/Documents/Circulars/Circulars/DEQ7.pdf


 

‘impaired’ and TMDL waterways, and modeled discharges of nitrogen, phosphorus, and 

sediment from impervious surfaces to waterways within Gallatin County. 

As described below DTM’s analysis indicates substantial land use conversion is occurring within 

Gallatin County, that this land conversion is resulting in widespread new impervious surfaces, an 

increase in gross stormwater discharges from developed regions, and substantially elevated 

nitrogen, phosphorus, and sediment pollutant discharges to local waterways. 

i. Modeled Areas 

Laurel Glen – This 576-acre sub-watershed (Figure 9) is located on the west side of Bozeman 

and includes parts of the Laurel Glen and Valley West Subdivisions, the Adam Bronken Soccer 

Complex, and a relatively large greenway along Baxter Creek. It eventually flows via a series of 

natural and manmade water courses into Hyalite Creek, a 303(d) listed stream. While this sub- 

watershed is well developed, there is still room for additional growth.  

Cattail Creek – The Cattail Creek sub-watershed (Figure 9) is 519 acres in size, ending at the 

Cattail Pond. It eventually flows northward to within 600 feet of the East Gallatin River (a 

303(d) listed stream), before turning west, paralleling the East Gallatin River for over three miles 

and entering Hyalite Creek. This three-mile section of stream is likely a historic channel of the 

East Gallatin River. As with Laurel Glen, the area is fairly built out, including high-density 

residential, some greenways, and a few areas that are likely to be developed in a similar manner.  

Four Corners – This study area (4,150 acres) is generally defined by the current extent of 

development in Four Corners area of Gallatin County (Figure 9). Though this area is adjacent to 

the Gallatin River, the drainage area is complex, with natural (Dry Creek) and man-made (Beck 

Border Ditch) pathways generally running northward parallel to both the Gallatin River and 

Hyalite Creek – both 303(d) listed waterways. This area is characterized by dense commercial 

and industrial development, along with some high-density residential neighborhoods.  

Big Sky – The Big Sky modeling area (Figure 10)(19,923 acres) is defined by the Gallatin 

County portion of the West Fork of the Gallatin River watershed and its tributaries. This includes 

the Meadow Village, golf course, and developed forested areas of the watershed. The forested 

areas contain a fair amount of large-lot residential development that do not show up on the Land 

Use/Land Cover data. This potentially masks greater impacts in the stormwater runoff modeling 

results. To address this, a secondary modeling extent was developed to assess impacts associated 

with development in the valley bottom (2,174 acres). The Big Sky study area is drained entirely 

by three 303(d)-listed streams: Middle Fork of the West Fork of the Gallatin River, South Fork 

of the West Fork of the Gallatin River, and West Fork of the Gallatin River which discharges 

into the Gallatin River.  



 

 



 

 

 



 

ii. Land Use 

Land use conversions from natural or agricultural uses to more intensively-developed uses have 

occurred in both the Gallatin Valley and Big Sky study areas. These are driven by population 

growth in Gallatin County, creating a need for additional housing and supporting services. These 

changes are seen in a broad scale by summarizing developed and undeveloped areas from the 

available land use data. Growth in the Gallatin Valley is demonstrated in Figure 1. Data for the 

Gallatin Valley show a 433% increase in urban land uses between 1992 and 2011. A recent 

Bozeman Daily Chronicle article (April 19, 2019) reports a 25% population growth since 2010.  

 

Gallatin Valley:  

• Data clearly show the conversion of agricultural land to residential and commercial 

development.  

• Four Corners shows a core of intensive commercial development with associated 

impervious surfaces in an area that was previously agricultural. Expansion of this 

intensively-developed area extending both north and south along Jackrabbit Lane 

continues. Closer to Bozeman, the Cattail and Laurel Glen areas represent a typical mix 

of medium- to high -density residential development with associated higher intensity uses 



 

such as commercial (e.g. Costco) or schools. For example, the Laurel Glen sub-watershed 

went from ~3 acres (0% of area) of urban/developed land in 1992 to ~290 (51% of area) 

in 2011.  

• Development of impervious surfaces appears to top out at a certain level due the 

inclusion of parks, schools, playing fields, greenways, or stream corridors in the valley, 

though these are generally generated at the expense of agricultural or natural land uses. 

• The Laurel Glen sub-watershed does not have much land remaining for creating 

impervious surfaces. This appears to have topped out at approximately 50% of the 

watershed area. This sub-watershed includes many parks, playing fields and other urban 

greenspace, the reducing the amount of potential impervious surfaces, while increasing 

pollutants from other sources such as lawn fertilizer, clippings, and pet waste.  

• The Cattail sub-watershed shows a similar development trend though it is currently at 

almost 80% “developed,” and will likely see additional development as subdivision 

consumes the last developable land.  

Big Sky:  

• Development has occurred throughout Big Sky and the W Fork watershed, with high-

density commercial and a mix of residential (single family, townhouses, condos) in the 

valley bottom, and large-lot residential development common in the conifer-dominated 

uplands.  

• Due to the split in development densities between the valley bottom and uplands, two 

assessments were done in Big Sky, one for the Gallatin County portion of the West Fork 

of the Gallatin River watershed and the second for just the valley bottom portion the 

watershed.  

• In 1992, no urban/developed land use was recorded in the satellite-based land use data, 

even though the golf course and some residences were already in place in the valley 

bottom, and by 2017 ~3,330 acres (17% of watershed area or 51% of the West Fork 

valley bottom) were developed.  

iii. Stormwater Modeling 

Two stormwater models were utilized for this study: Soil Water Assessment Tool (SWAT) and 

Long- Term Hydrologic Impact Assessment (LTHIA). Each model is useful for assessing 

changes to stormwater runoff and nonpoint source pollutant loading from defined watershed 

areas.  Stormwater runoff modeling is an important tool for assessing impacts to water quality 

from point and non-point source pollution. As land is converted from natural land cover to more 

intensive land uses (agricultural, and then residential/commercial/transportation), changes are 

expected to water quantity, sediment, and nutrient delivery to streams. Agricultural tilling, 

grazing, and fertilizer application generally result in increases in pollutants and sediment to 

receiving water bodies.  

Conversions from natural or agricultural to more urban uses similarly change the delivery of 

pollutants to streams in the form of fertilizer, pet and yard waste. Increases in impervious 

surfaces such as roads, rooftops, and parking areas, and the routing of stormwater through 

wastewater systems results in more rapid delivery and increased intensity (flow) of untreated 



 

runoff to the steams. This usually bypasses any groundwater infiltration or natural filtration, 

resulting in greater loadings and more rapid delivery of the stormwater.  

The SWAT stormwater runoff modeling used by DTM created a 10-year simulation for each of 

the three years of land use data (see above), for each of the four sub-watersheds (Cattail, Laurel 

Glen, Four Corners, and Big Sky). Each sub-watershed is linked to an impaired waterway on the 

303(d) list, based on mapped flow paths in the National Hydrological High-Resolution Dataset 

(NHD). Average annual values for runoff and nutrient loadings based on the land use for each 

year were generated using the same 10-year weather data set, and the same model sub-watershed 

area boundaries (SWAT Hydrological Response Unit -HRU), while the land use remains fixed 

for the entire 10-year period. Thus, any changes in the modeled average annual basin values for 

each of the three years of land use data are attributable to changes in land use between the years. 

The modeling results for discharge, sediment, nitrogen (organic and nitrate), and phosphorus 

(organic and total soluble) are summarized below and in Table 1.  

• Average annual surface runoff increased for all sub-watersheds from 1992 to 2017. 

• Sediment loading varies between sub-watersheds, reflecting the complex relationship 

between land use and runoff. For example, between 1992 and 2011 sediment production 

from the Laurel Glen sub-watershed almost doubles from 0.54 to 0.99 tons per hectare, 

before falling back down to 0.43 tons per hectare. This may be driven by a dramatic 

conversion of agricultural land (mostly hay production) in 1992 to urban and natural 

(grassland, fallow, parks) conditions.  

• The trend in the Gallatin Valley and Big Sky sub-watersheds is for increased organic 

nitrogen and NO3 loads through time. These trends follow the increase in developed land and 

the corresponding decrease in agricultural and natural lands.  

• Trends for average annual phosphorus loading (organic and soluble) follow similar trends to 

nitrogen, with increases in phosphorus delivered from the sub-watersheds increasing along 

with development.  

 



 

 



 

iv.  Land Use Trends & Stormwater Analysis 

Regional development trends in Gallatin County were assessed by analyzing the Land Use/Land 

Cover (LULC) data from 1992, 2011, and 2017. In the 25 years captured by the data, the growth 

of development, and thus impermeable surfaces, is evident.  According to the data for the 

Gallatin Valley, developed areas grew from 7,481 acres in 1992 (6% of the area) to 39,866 acres 

in 2017 (30% of the area) an over 430% increase in developed areas.  

Regional Trends 

 

Change in Land Use/Land Cover in the Gallatin Valley 

 



 

Big Sky shows a similar increase in development patterns from 1992 to 2017. The data for Big 

Sky is greatly influenced by low development densities that are not fully captured in satellite 

imagery classification methods. This is especially true in the 1992 data set that shows zero 

development, even though there was clearly development in the area. Additionally, the satellite 

sensors back in 1992 were not as sensitive as more current sensors, likely contributing to the lack 

of identified development in the 1992 data set.  

The data shows a significant increase in developed area, from a baseline of 0 acres (0% of area) 

in 1992 to 6,507 acres (28% of area) in 2017. This data includes much of the development along 

the Hwy 191 corridor. Further refining these assumptions are the estimates from GIS remote 

sensing of the W Fork watershed in the Leach Independent Study, which calculated a 26% 

increase in impervious surfaces in the West Fork of the Gallatin from 1990 to 2005. 

Land use/Land cover change in Big Sky for 1992, 2011, 2017 

 

 

 

 



 

Big Sky trends in undeveloped and developed Land use/Land Cover data. 

 

 

Change in Land Use/Land Cover in Big Sky. 

 

 

 

 



 

Focus Sub-Watersheds & Modeling Results 

Laurel Glen - The Laurel Glen sub-watershed has seen dramatic changes between 1995 and 

present. As is typical with drainage in the Gallatin Valley, the Laurel Glen sub-watershed is a 

long narrow area flowing northward towards the East Gallatin River. As recently as 1995, this 

area was almost entirely in agricultural land use, except for a few roads and buildings. By 2009, 

the subdivision process was well underway, and by 2017 almost all agricultural land use had 

been converted to a mix of urban land uses (residential, parks, open space, schools and 

churches). 

The SWAT modeling reveals the complex interplay of land use and water quality. With the 

increase in developed area and impermeable surfaces between 1992 and 2017, surface runoff has 

increased three-times from an annual average of ~25mm to ~76mm. Over the same time period, 

sediment loading initially increases from ~0.5 to ~1.0 tons/year, before dropping to ~0.4, 

reflecting the loss of agricultural land uses. Organic nitrogen and nitrate show inverted 

relationships for the Laurel Glen sub-watershed, though interestingly, the post-development 

nitrogen values are fairly close to when the area was in agricultural use. Although speculative, 

this may be attributable to changes in sources of nitrogen changing through time from mainly 

fertilizer in 1992 to a mix of sources in 2017. Phosphorus, however, shows increases in both 

organic and soluble phosphorus, with soluble seeing a large increase between 2011 and 2017.  

Cattail - As with Laurel Glen, the Cattail sub-watershed has seen dramatic changes between 

1992 and present. It is a long narrow area flowing northward towards the East Gallatin River. In 

1992, there was only limited residential subdivision activity and the area was almost entirely in 

agricultural use. By 2009, the subdivision process was well underway, and by 2017 almost all 

agricultural land use had been converted to a mix of urban land uses (residential, parks, open 

space, schools and churches).  

 

The SWAT modeling shows that with the increase in developed area and impermeable surfaces 

between 1992 and 2017, surface runoff has increased almost four-times from an annual average 

of ~23mm to ~87mm (Figure 25). Over the same time period, sediment loading increases from 

~0.4 to ~1.3 tons/year by 2011, reflecting the loss of agricultural land uses and increase in 

impervious surfaces. Organic nitrogen (1.8 to 4.06 kg/ha), nitrate (0.3 to 1.3 kg/hectare), organic 

phosphorus (0.2 to 0.7 kg/ha) and soluble phosphorus (0.01 to 0.06 kg/ha) all show consistent 



 

increases in delivery from the subwatershed with the related increase in development and 

impervious surfaces.  

 

Four Corners - The Four Corners study area does not follow hydrologic sub-watershed 

boundary lines. The analysis is based on a boundary that captures the area of densest 

development center around the Four Corners intersection. It includes a dense area of commercial 

development along both Jackrabbit Lane and Huffine/Norris Road, surrounded by a fringe of 

medium- to high-density residential development. Though this area is adjacent to the Gallatin 

River, drainage is to the north through a series of natural and man-made pathways that eventually 

discharge to either the Gallatin River or Hyalite Creek, both 303(d) listed streams. The SWAT 

modeling combines multiple discharge points and combines them as a single point of discharge.  

Land use in Four Corners has changed from being almost entirely agriculture, range, and natural 

(forested, pervious) lands to currently being approximately 42% urban in 2018 (Figure 29 and 

Figure 30). Development continues in the area with both commercial and residential infill and 

expansion. As with the other Gallatin Valley sub-watersheds, the SWAT modeling for Four 

Corners shows that the increase in developed area and impermeable surfaces between 1992 and 

2017 has contributed to increases in all six pollutants. Surface runoff increases dramatically from 

~18.3 to ~54.3 mm, while sediment loading remains fairly consistent at ~0.1 tons per hectare 

(Figure 31). Organic nitrogen (0.4 to 1.0 kg/ha), nitrate (0.4 to 0.6 kg/hectare), organic 

phosphorus (0.1 to 0.2 kg/ha) and soluble phosphorus (0.01 to 0.07 kg/ha) all show consistent 

increases in discharges with increased development and the increase of impervious surfaces. 

  



 

 

 



 

Big Sky - The Big Sky modeling area includes the Gallatin County portion of the West Fork of 

the Gallatin River watershed. The watershed includes a well-developed valley bottom and 

extensive upland areas developed as low-density residential with associated roads. Due to the 

low development density and existing timber cover, these areas area often not captured as 

developed. As such, the actual impacts from development are likely greater than reflected in the 

modeling output for the watershed. To address this, a second set of modeling runs were 

performed restricting the analysis to the valley bottom.  

The land use/land cover data show an almost entirely natural landscape (range and forested) in 

the watershed in 1992 that transitions to a 2017 condition that is approximately 17% developed. 

When analysis is restricted to the valley bottom area, approximately 51% is developed by 2017.  

 

Since the major development densities and creation of impervious surfaces are in the valley 

bottom, only the valley bottom modeling results are presented. When examining changes to 

runoff and sediment loading, surface runoff increases from ~60 to ~116 mm, while sediment 

loading increases from 0.38 to 1.34 tons per hectare (Figure 40). Sediment loading does show an 

interesting spike up to ~2.7 kg/ha in the 2011 modeling, but it is unclear where that spike 

originates from. Nitrogen increases from around ~0.7 to ~2.2 kg/ha for organic nitrogen and an 

increase in nitrate ~0.2 to ~1.0 kg/ha) (Figure 41). Organic phosphorus increases steadily from 

~0.1 to ~0.3 kg/ha and soluble phosphorus also increases from ~0.02 to ~0.08 kg/ha)  

Report Conclusions 

In each of the study areas, modeling results indicate that the proliferation of impervious surfaces 

from new development, particularly in areas with mixed commercial and new residential 

construction and development, is leading to stormwater discharges that contain unnaturally 

elevated concentrations of nitrogen, phosphorus, and sediment. Furthermore, most receiving 

waterways within each study area are either listed on the State’s 303(d) List as impaired for 

nitrogen, phosphorus, and/or sediment and not attaining designated uses, or possess a TMDL for 

sediment, nitrogen, or phosphorus. These developed and developing study areas are contributing 

stormwater discharges in volumes and concentrations far above historical levels and that exceed 

applicable water quality criteria for B-1 waterways. 



 

Modeling in each study area indicates recent landscape development, including new impervious 

surfaces associated with residential, commercial, and transportation networks, has caused and 

continues to create a high likelihood that future precipitation events will generate significantly 

elevated contributions of sediment, nitrogen, and phosphorus to local receiving waterways. In all 

study areas post-construction development has altered each region's natural infiltration capacity 

and increased the region’s propensity to contribute larger stormwater flows to receiving 

waterways than pre- development conditions.  

Given the unequivocal and consistent nature of these findings and the documented development 

trends across high-growth areas of Gallatin County, including the study areas of this report, it 

cannot be reasonably disputed that stormwater runoff from impervious surfaces is one of the 

primary anthropogenic activities contributing discharges that contain concentrations of sediment, 

nitrogen, and phosphorus above applicable water quality criteria to local receiving waterways 

within high-growth subwatersheds of Gallatin County. 

V. To address stormwater-based violations of water quality standards, or stormwater 

discharges with the potential to violate water quality standards, from new or 

existing development in high-growth regions of Gallatin County DEQ must 

designate, on a jurisdiction-wide basis, Gallatin County as an MS4 entity with 

stormwater pollution control responsibilities.      

  

a. Widespread Impervious Surfaces Are Causing, Contributing, or Likely to 

Cause or Contribute to Violations of Water Quality Standards in Gallatin 

County 

Portions of Gallatin County are becoming highly urbanized with a high level of impervious 

cover, which has resulted in those areas losing much of their natural capacity to absorb rainfall 

and remove pollutants by filtering runoff through vegetative cover and the soil.  Traffic volume, 

roadway design, surrounding land use, regional climate, and accidental spills can also influence 

pollutant composition and quantity. For example, roadways carrying an average of 30,000 

vehicles per day may produce runoff with two to five times the pollutant levels found in runoff 

from rural, less-traveled highways. 160 Particularly for the Gallatin watershed’s more arid areas, 

which experience long dry periods between storms, impervious surfaces have a propensity to 

generate higher concentrations of runoff pollutants than areas with more frequent rainfall.  When 

these factors combine in a particular location to create runoff with high concentrations of 

pollutants, the health of nearby water bodies suffer as is recognized by many of DEQ’s TMDLs 

within the LGTPA and WFTPA and modeled by the Expert Reports. 

This same causal relationship between impervious surfaces and exceedances of water quality 

standards is corroborated by hundreds of studies examining commercial sites, industrial 

facilities, large institutions, and suburban and exurban sprawl – all of which exist in high-growth 

regions of Gallatin County  and are shown to discharge stormwater runoff containing lead, 

 
160 For a discussion of road and highway pollutants and their sources, see generally American Association of State & 

Highway Transportation Officials (AASHTO), “State-of-the-Practice Report: Source Control” (2011); Washington 

State Department of Transportation (WSDOT), “Untreated Highway Runoff in Western Washington” (2007); East-

West Gateway Coordinating Council (EWGCC), “Highway Runoff and Water Quality Impacts” (2000).  



 

copper, zinc, sediments, BOD/COD, phosphorus and nitrogen in concentrations that exceed 

applicable water quality criteria.161 In many instances these discharges are to impaired 

waterways in Gallatin County and thereby are contributing in fact or are likely to contribute to 

violations of water quality standards.  In sum, peer-reviewed and national datasets in conjunction 

with two Expert Reports provide evidence showing that the proliferation of impervious surfaces 

in Gallatin County’s developed and developing areas has the strong propensity to discharge 

runoff and pollutants to surface waters, including impaired and TMDL waterways, in 

concentrations that violate water quality standards.  DEQ must acknowledge these facts and 

determine that Gallatin County must become an MS4 under the MPDES permit program. 

b. DEQ Has Already Recognized Stormwater Pollution Impacts in Legal 

Frameworks 

DEQ has expressly recognized the connection between stormwater discharges and impaired 

waters where TMDLs have been completed.  For example, in the West Fork Gallatin TMDL 

discussed previously, anthropogenic sources of sediment pollution include “residential/resort 

development, ski areas, logging, and removal of riparian vegetation, stormwater from 

construction sites, and unpaved roads, culvert failure, and traction sand.”162  So too does the 

West Fork TMDL for nutrients recognize that “residential and recreational development, which 

includes ubiquitous land-clearing, maintenance and management activities” are primary man-

made sources creating nutrient impairment in local streams.163 Lower Gallatin TMDLs for 

sediment recognize that much sediment impairment for more than a dozen streams across the 

Gallatin Valley is due to roads, surface runoff, and development and land use activities within 

areas like the existing City of Bozeman’s MS4.164 

In corollary examples EPA has recognized the connection between pollutant discharges from 

particular land uses and water body impairments in its previous exercises of stormwater 

designation authority.  For example, in Maine, EPA designated stormwater discharges from 

properties with one or more acres of impervious surface - including roads, rooftops, and parking 

lots - because it found that those properties were contributing to violations of water quality 

standards for dissolved oxygen, suspended solids, and heavy metals.165  In Massachusetts, EPA 

designated stormwater discharges from properties with two or more acres of impervious surface- 

again, including roadways, parking lots, and rooftops – because it found that those properties 

were contributing to violations of water quality standards for phosphorus.166   

Montana’s MS4 rules are clear in describing when a new MS4 entity must be designated.   

“The department shall designate an MS4 other than those identified in ARM 17.30.1102(23) if a discharge 

from the MS4 results in, or has the potential to result in, exceedances of water quality standards, including 

impairment of designated uses, or has other significant water quality impacts, including habitat and 

biological impacts. In making a designation under this subsection, the department shall…consider whether 

 
161 See Section IV, supra. 
162 WFTPA, Executive Summary. 
163 Id. 
164 LGTPA, Section 5.7, Sediment Source Assessment and Quantification. 
165 U.S. EPA Region I, Final Determination Under Section 402(p) of the Clean Water Act—Long Creek. 
166 U.S. EPA Region I, Residual Designation Pursuant to Clean Water Act—Charles River. 



 

the MS4 has discharges to a listed impaired waterbody that is on the most recent 303(d) List; has a high 

growth or growth potential; has high population density; is contiguous to an urbanized area; and is a 

significant contributor of pollutants to surface waters; and place a high priority on evaluating small MS4s 

that have a combined permanent and seasonal population of over 10,000…” (Emphasis added) ARM 

17.30.1107(2).  (Gallatin County also plainly satisfies the definition of MS4 under ARM 17.30.1102(12)-

(13).) 

Here, scientific evidence and DEQ’s own TMDL documents proves that stormwater discharges 

within Gallatin County’s developed areas are contributing to the non-attainment of water quality 

standards in watersheds.  In addition, the provided expert reports and suite of peer-reviewed 

studies demonstrates that stormwater discharges within Gallatin County’s developed and 

developing regions have a high likelihood and potential to result in exceedances of water quality 

standards.  As EPA and national studies discussed above exhaustively document, stormwater 

discharges from the type and scale of development within Gallatin County’s high-growth areas 

impair water quality, threaten designated and existing beneficial uses, and are causing aquatic 

habitat alteration or destruction. 

The propensity of stormwater discharges within Gallatin County’s high-growth regions to exceed 

or violate DEQ’s narrative and numeric criteria for nutrients, sediment, BOD/COD, dissolved 

oxygen, suspended solids, and heavy metals therefore violate water quality standards and impair 

designated uses, particularly sensitive uses such as aquatic life and propagation of salmonid 

fisheries. This unavoidable legal conclusion is particularly true for stormwater discharges to 

impaired or TMDL waterways in Gallatin County.  These facts satisfy the mandatory new MS4 

determination criteria under ARM 17.30.1107(2).   

c. This Petition Also Presents Data Fulfilling Secondary Considerations for 

Designating a New MS4 Under DEQ’s Rules 

Evidence presented in this petition demonstrates that Gallatin County also satisfies secondary 

considerations for designated a new MS4 entity under ARM 17.30.1107(2) in terms of the 

County’s high-growth and increasing population density in extra-urban regions, ongoing and 

new development in subwatersheds draining to 303d List surface waters, its contiguous boundary 

with the City of Bozeman and MSU’s MS4, and Lower Gallatin TMDL data correlating the 

direct connection between land use patterns and the proliferation of impervious surfaces within 

the City of Bozeman MS4 and significant contributions of pollutants of concern to local 

receiving waterways.  Final data from the 2020 U.S. Census can and should also be used by DEQ 

to affirm what available demographics data already strongly correlate: that whether by a 

qualitative examination of stormwater discharges or by demographics data, Gallatin County must 

be designated as an MS4 entity subject to Montana’s MPDES program.  Requiring Gallatin 

County to obtain an MS4 MPDES permit will allow for the establishment of necessary and 

effective planning, educational, and infrastructure-based actions and activities to reduce existing 

stormwater pollution loading to surface waters and protect local water quality. 

We note that much of the increasing stormwater loading throughout Gallatin County is related to 

massive increases in roadways and similar impervious surfaces which cross and/or discharge to 

surface waters directly or indirectly. As detailed by the Expert Reports the larger Gallatin Valley 

and modeled study areas contain a network of both large and small surface waters that criss-cross 



 

new and existing development’s impervious surfaces like arteries in the human body.  The 

extensive nature of small and large order surface waters across Gallatin County and within its 

developed areas is critical to understanding the propensity of these impervious surfaces alone 

and in cumulative to discharge pollutants that cause or contribute to violations of water quality 

standards.   

This context is reinforced by the National Research Council’s work which has found that “roads 

and parking lots can be the most significant type of land cover with respect to stormwater,”167 

and has recommended remedial actions such as conservation of natural areas, reducing hard 

surface cover (including parking lots), and retrofitting developed areas with features that hold 

and treat stormwater.168  EPA has agreed: “[r]etrofits to stormwater infrastructure will be 

necessary to reduce runoff and pollution.”169 Case in point, DEQ’s MS4 General Permit’s post-

construction stormwater MCM and BMP guidance promotes these types of strategies as means to 

mitigate effects and reverse damage caused by existing development.   

d. Designating Gallatin County As A Non-Traditional MS4 Also Advances 

DEQ’s Corollary Interests in Watershed-Based Planning 

In addition to fulfilling the Clean Water Act’s and Montana Water Quality Act’s statutory and 

regulatory mandates for immediate permitting of stormwater discharges that contribute to non-

attainment of water quality standards, designating new MS4 entities to address the adverse 

effects caused by widespread development and the proliferation of impervious surfaces will 

directly further DEQ’s goal of facilitating watershed planning in non-attainment waters.  So too 

will designating Gallatin County create – for the first time, and none too soon - parity between 

the City of Bozeman and Gallatin County’s stormwater control requirements, leveling the 

playing field for water pollution control in one of the Nation’s fastest growing micropolitan 

regions and removing a key perceived adverse incentive for sprawl development outside 

municipal boundaries. A jurisdictional designation would provide a contextually appropriate 

regulatory mechanism allowing Gallatin County to identify and focus its resources on high-

growth potential regions and better target implementation of restoration planning, including 

notably the emerging coalition of private and public entities leveraging DEQ’s focus on the 

Lower Gallatin as a Priority Watershed in FY 2023. 

Absent proactive MS4 designation here an unfair regulatory burden for attainment of water 

quality standards falls upon the subset of stormwater dischargers (including existing MS4s, 

regulated industrial activities, and construction projects) that currently are subject to MPDES 

permitting requirements.  Discharges from commercial, industrial, institutional, and high density 

urban and exurban residential development are already entering surface waters, and in some 

cases the lack of permit coverage is preventing consideration or mandates for these areas to 

develop meaningful runoff control strategies to control and minimize stormwater pollution. This 

 
167 National Research Council, supra at 6. 
168 Stakeholder Input; Stormwater Management Including Discharges From New Development and Redevelopment, 

74 Fed. Reg. 68,617, 68,620 (Dec. 28, 2009) (citing National Research Council, supra note 3). 
169 U.S. EPA, Managing Wet Weather with Green Infrastructure - Municipal Handbook - Green Infrastructure 

Retrofit Policies 3 (Dec. 2008), available at 

http://water.epa.gov/infrastructure/greeninfrastructure/upload/gi_munichandbook_retrofits.pdf.  

 

http://water.epa.gov/infrastructure/greeninfrastructure/upload/gi_munichandbook_retrofits.pdf


 

lack of coordination or clear purpose in designing or implementing stormwater control strategies 

in Gallatin County’s high-growth regions is cumulatively causing, contributing, and at minimum 

likely to cause, exceedances of water quality standards.  Regulation of these nontraditional 

geographic regions experiencing high-growth and the proliferation of impervious surfaces is 

therefore not only legally required, but also an equitable and efficient means of increasing the 

chances that local water bodies will attain their designated uses. 

VI. Conclusion 

Designating Gallatin County as a new MS4 entity is necessary not only due to substantial data 

and science documenting harmful pollutant discharges to surface waters, but also to assist 

existing MS4 permittees like the City of Bozeman that are struggling to bear the clean water 

burden without the regulatory participation of surrounding, potentially equally troublesome, 

impervious sources discharging pollution to the same river system.  Since adoption of EPA’s 

Phase II rule in 1999 there has been a dramatic improvement in the understanding of the 

connection between impervious surfaces and degraded water quality conditions, and in the data 

on the large relative contributions of commercial, industrial, institutional, and urban and ex-

urban land uses.   

It is time for DEQ to proactively use best available science and its regulatory authority to 

empower Gallatin County in addressing the negative water quality impacts of sprawl 

development in its high-growth regions.  Accordingly, we formally petition DEQ for a 

determination that stormwater discharges from impervious surfaces in developed and developing 

areas to waterways within the Gallatin watershed require Gallatin County be designated as a non-

traditional MS4 entity under the CWA, MWQA, and DEQ’s implementing regulations. 

Per DEQ and EPA’s rules on MS4 designation we look forward to a response within 90 days.  

We welcome the opportunity to discuss this petition with DEQ and may be contacted via 

information in the signature block below. 

Respectfully submitted- 

                 
______________ 

Guy Alsentzer                    

Executive Director              

Upper Missouri Waterkeeper                  

24 S. Willson Ave, Ste. 6-7                 

Bozeman, MT 59715                   

Guy@uppermissouriwaterkeeper.org           

406.570.2202 

 

mailto:Guy@uppermissouriwaterkeeper.org


 

APPENDIX A:  Map of the Gallatin Watershed (source: Gallatin Watershed Sourcebook, 

Gallatin Local Water Quality District) 

 

 


