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COMES NOW Plaintiff, Upper Missouri Waterkeeper (Waterkeeper) through counsel and in 

support of its complaint seeking review of the February 16, 2022 decision of the Montana 

Department of Environmental Quality (DEQ) finding the Quarry Project (Quarry Subdivision), a 

new subdivision in Big Sky Montana, nonsignificant under the Montana Environmental Policy 

Act (MEPA) and the Montana Water Quality Act (MWQA), and therefore exempt from either 

further MEPA review or a Nondegradation Policy analysis, state and allege as follows: 
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INTRODUCTION 

1. This case challenges decision-making by the Montana Department of Environmental Quality 

(“DEQ”) authorizing new wastewater discharges from a major subdivision with the potential 

to degrade water quality in the renowned Gallatin River, without performing a lawful 

assessment of impacts under the MEPA or the MWQA. 

2. Specifically, this case challenges DEQ’s failure to assess cumulative impacts or synergistic 

effects of nutrient pollution on the Gallatin River, before exempting new pollution sources as 

nonsignificant and therefore exempt from Nondegradation Policy analysis, in violation of 

DEQ’s clear legal duties under the MWQA. 

3. DEQ also violated the Montana Environmental Policy Act by failing to take a hard look at  

whether the Quarry Subdivision’s impacts would be significant on surface water quality, 

including a failure to consider cumulative impacts, growth-inducing effects, the sensitivity 

and importance of the Gallatin River, and the precedent its approval represents for future 

wastewater discharge applications in Big Sky’s Canyon Area.  

4. DEQ’s decision-making violated clear and established precedent from this District Court and 

other MT courts regarding the required “hard look” that DEQ must take when reviewing the 

environmental impacts of a given project or proposal.   

5. DEQ’s decision-making applied informal agency guidance as a legislative rule, thereby 

circumventing requirements of the WQA and violating the Montana Administrative 

Procedures Act. 

6. DEQ’s failure to assess these potential impacts violates clear legal duties contained in the 

Montana Environmental Policy Act (MEPA), 75-1-101 MCA et seq, ARM 17.4.608; the 

Montana Water Quality Act,  75-5-101 MCA et seq., ARM 17.30.705, 17.30.715(2), 
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17.30.637; the Montana Administrative Procedure Act, 2-4-101 et seq.; and Article II, 

Section 3 and Article IX, Section 1 of the Montana Constitution as-applied. 

7. For these reasons and as described more fully herein, Plaintiffs respectfully request the Court 

determine and declare the agency’s decision-making unlawful, and reverse and remand to the 

agency for a hard look at water resource impacts as required by MEPA and the WQA. 

Jurisdiction and Venue 

8. Jurisdiction is based on, inter alia, Article II, Section 3, Article IX Section 1 of the Montana 

Constitution; the Montana Water Quality Act  75-5-101 et seq., MCA; the Montana 

Environmental Policy Act, 75-1-201(5) MCA; the Montana Administrative Procedure Act, 2-

4-101 et seq.; and as an administrative agency action.   

9. Venue is proper in this district under §§ 25-2-126, 75-1-108, 2-4-506, MCA, because this 

court is the county of venue in which the action arose and where Plaintiff resides. 

PARTIES 

10. Plaintiff Upper Missouri Waterkeeper (“Waterkeeper”) is a member-supported clean water 

advocacy and public education organization based in Bozeman, Montana, that works to 

protect and restore fishable, swimmable, drinkable water throughout the 25,000 square miles 

of Southwest and West-central Montana’s Upper Missouri River Basin.  Hundreds of 

individuals in Montana and around the country support Waterkeeper as members, both 

financially and with their activism.   

11. Since its founding in 2013, Waterkeeper has advocated and litigated at the local, state, and 

federal level to prevent degradation and depletion of water resources.   

12. Waterkeeper is also dedicated to assuring that state officials comply with and fully uphold 

the laws of Montana designed to protect the environment from pollution.  Waterkeeper’s 
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advocacy work includes the protection of water resources from surface and groundwater 

contamination, misuse, and degradation from discharge permits and similar activities 

authorized by DEQ.   

13. Members of Plaintiff live in the State of Montana, or travel to the State, and use the Gallatin 

River, including the middle segment of the Gallatin River downstream from the Quarry 

Project which has experienced recurrent nuisance algal blooms. Members all have an interest 

in preserving existing uses of water and the water quality necessary to support those uses.  

14. Members of Plaintiff use the Gallatin River for recreation and nature appreciation, and those 

interests will be adversely affected by new pollution from the Quarry Project, including 

waters in the vicinity of, and downstream from, discharges authorized by DEQ for this 

project. Plaintiff’s members also work in business endeavors dependent on the high-quality 

water of the Gallatin River, and therefore have a pecuniary interest in assuring existing uses 

of state water are protected.  

15. Plaintiff’s members intend to use said waters for these purposes in the future. In addition, 

Plaintiffs’ members have an interest in land use planning and protecting the scenic, aesthetic 

quality of the Gallatin and promoting orderly, planned growth, and such interests are 

adversely affected by DEQ’s unlawful actions herein. 

16. Plaintiff has as part of its mission the goal of protecting water quality and ensuring 

compliance with the laws and regulations of Montana and the United States.   

17. Plaintiff participated in Gallatin County’s consideration and approval of the Quarry PUD, 

including the submission of comments expressing concerns about the Quarry Subdivision’s 

potential impacts on the Gallatin River. 
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18.  Plaintiff and its members also submitted comments to DEQ to inform its consideration of the 

Quarry Subdivision under MEPA and the WQA, expressing concerns about the Quarry 

Subdivision’s potential cumulative impacts on the Gallatin River and the agency’s failure to 

apply statutory requirements. See Ex. A, Waterkeeper Comments. 

19. Plaintiff works with citizens to track the many activities and development plans emerging 

from the community of Big Sky, to identify water resource impacts associated with existing 

and new development, participates in community collaboratives intended to guide Big Sky’s 

dramatic growth while protecting water resources, and communicated its concerns about the 

Quarry Subdivision to DEQ staff both formally and informally and encouraged membership 

to do the same.   

20. Plaintiff and its members’ interest in lawful governance and adherence to proper legal 

procedure is adversely affected by DEQ’s decision-making at issue herein.  This action is 

brought on Plaintiff’s behalf and on behalf of its members. 

FACTUAL BACKGROUND 

A.  Upper Gallatin Land Use Development and Water Pollution 

21. The Gallatin River Basin, including the Upper Gallatin subwatershed draining the majority of 

the resort community of Big Sky, MT, has experienced continued population growth and 

associated use of septic systems from 1990 to present. 

22. There are several DEQ-licensed, community-scale, septic systems discharging wastewater 

into groundwater in Big Sky’s Canyon Area upgradient to the middle segment Gallatin River. 

23. There are dozens of residential septic systems contributing nutrient-laden discharges to 

groundwater in Big Sky’s Canyon Area upgradient to the middle segment Gallatin River. 
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24. There are commercial, residential, institutional, industrial, and or construction land uses in 

the community of Big Sky that contribute other nutrient discharges to state waters upgradient 

of the middle segment Gallatin River. 

25. Septic systems are a source of water quality degradation in the Upper Gallatin subwatershed. 

26. Level II septic systems, as defined by the DEQ, do not fully remove nitrate from wastewater.  

27. Level II septic systems discharge wastewater containing exponentially elevated 

concentrations of nitrogenous compounds as compared to natural, ambient concentrations of 

nitrogen in the middle segment Gallatin River. 

28. Nitrate is a soluble chemical that is transported readily in water. 

29. When discharged to groundwater, wastewater containing nitrogenous compounds can reach 

downgradient surface water. 

30. Total nitrogen consists of 4 parameters: nitrate, nitrite, ammonia, and organic nitrogen.   

31. The nitrogen in raw wastewater consists primarily of ammonia.  Through treatment in the 

septic systems, ammonia is converted to nitrite and ultimately nitrate.  

32. Nutrient enrichment, or eutrophication, is the over-fertilization of surface waters by nitrogen 

and/or phosphorus. 

33. Eutrophication is one of the leading causes of pollution of lakes, rivers, and coastal bays in 

the United States.   

34. Eutrophication and/or excessive nutrient loading are leading impairment causes of assessed 

surface waters in Montana. 

35. Nutrient enrichment can cause a host of negative ecological effects on streams and lakes, 

including loss of water clarity, proliferation of aquatic weeds, algal blooms, and drop-offs in 

dissolved oxygen, a critical factor for fish and other aquatic life. 
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36. The levels of nitrogen and phosphorus that can cause ecological damage in western 

Montana’s wadeable streams are exponentially lower – usually more than 10 times lower – 

than the levels which violate Montana groundwater standards. 

37. Nitrogen and nitrate are both “pollutants” whose discharge to state waters by point sources 

are regulated by the Water Quality Act. 

38. Discharges of nitrogenous compounds to state waters within the Gallatin river system have 

the potential to affect existing water quality and beneficial uses. 

39. Montana’s rules require state surface waters be free from substances attributable to 

municipal, industrial, agricultural or other discharges that will produce conditions creating a 

nuisance, create concentrations or combinations of materials which are toxic or harmful to 

aquatic life, or create conditions which produce undesirable aquatic life. ARM 

17.30.637(1)(c)-(e).   

40. DEQ’s rules prohibit the discharge of wastes or activities that will, either alone or in 

combination with other wastes and activities, violate, or can reasonably be expected to 

violate, any of the aforementioned standards. ARM 17.30.637(2).  

41. Nuisance algal blooms harm beneficial uses of B-1 waterways, including but not limited to 

recreation or aquatic life uses. 

B. Water Resources of the Upper Gallatin Subwatershed 

42. The Gallatin River is ecologically unique as one of the few undammed rivers in southwest 

Montana.  

43. The Gallatin River flows approximately 50 miles downstream from Yellowstone National 

Park before it meets the first significant human development at the community of Big Sky, 

MT.   



8 
 

44. The Upper Gallatin Watershed is a largely undeveloped landscape, the majority of which is 

federal public lands.   

45. The upper Gallatin River supports world-class trout fishing opportunities, including being 

host to blue-ribbon trout fisheries as designated by Montana Fish Wildlife and Parks. 

46. The middle segment Gallatin River provides notable wilderness-scale water-based 

recreational activities like whitewater rafting in Gallatin Canyon, downstream of Big Sky and 

the W. Fork Gallatin confluence. 

47. Water-based recreation is a large economic activity and contributor to Gallatin County’s 

economy. 

48. The Gallatin watershed, including the middle segment Gallatin River, is sensitive to nutrient 

loading above natural ambient concentrations. 

49. An impact of unnatural nutrient loading to surface water can be nuisance algal blooms.  

50. Contributions of nutrient pollution above natural levels can cause or contribute to nuisance 

algal blooms in western Montana’s wadeable streams.  

51. Nuisance-level algal blooms violate water quality standards in a B-1 waterway due to an 

inability to fully support beneficial uses, such as fishing and recreation, and growth and 

propagation of salmonid fishes and associated aquatic life.   

52. The West Fork Gallatin subwatershed, a primary tributary to the middle segment Gallatin 

River, drains the majority of the resort community of Big Sky, a landscape that has 

experienced widespread land use development and disposal of nutrient-laden wastewater 

through diffuse means over the past 20 years.   

53. The West Fork Gallatin and its tributaries all suffer from nutrient pollution attributable to 

anthropogenic development patterns, and wastewater disposal in particular.   
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54. Several waterway segments of the West Fork Gallatin subwatershed possess nutrient Total 

Maximum Daily Loads (“TMDLs”) plans which assess the maximum ability of any stream to 

assimilate pollutants without impairing beneficial uses, and allocate pollution from all 

sources at levels to maintain water quality standards in the waterway segment. 

55. All nutrient-impaired stream segments in the West Fork Gallatin watershed possessing 

TMDLs remain on DEQ’s Category 5, 303d list of impaired waters. 

56. In 2022, DEQ made a preliminary determination that the middle segment Gallatin River was 

impaired due to nuisance algal blooms, which precluded the segment from fully supporting 

its aquatic life and recreation beneficial uses. See Ex. B, “Notice of Intent to List the Middle 

Segment of the Gallatin River as an Impaired Waterbody and for TMDL Prioritization – 

Request for Public Comment”. 

57. Since 2018, the Gallatin River middle segment has experienced several years of nuisance 

algal blooms downstream from the West Fork Gallatin confluence. 

58. The surface water and groundwater systems are closely interrelated in the upper Gallatin 

watershed.  After entering the basin as precipitation, water may interchange between systems 

several times as either stream flow, gaining or losing groundwater, or water vapor.   

59. Groundwater in the upper Gallatin watershed typically moves perpendicular and towards 

downgradient surface water until it is discharged to the surface through springs, wells, and 

gaining streams.   

60. Groundwater underlying the Quarry Subdivision moves toward and discharges into the 

Gallatin River middle segment. 
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C. The Quarry Subdivision 

61.  In 2021, Big Sky Rock LLC, the owner of the Quarry Subdivision, received Platting and 

Planning approval for the Quarry Planned Unit Development Site Plan from Gallatin County. 

62. The Quarry Subdivision is sited on an approximately 175 acre parcel of land located adjacent 

to and south of the intersection of HWY 191 and HWY 64 in Big Sky, MT’s Canyon Area. 

63. The Quarry Subdivision includes a total of 265 entitlements, split between 130 two-bedroom 

condos, and 135 single-family homes. 

64. The PUD also includes approximately 180,000 sq. ft of commercial space. 

65. DEQ’s EA and WQA Nonsignificance review considered the Quarry Subdivision Phase I’s 

proposed use of eight (8x) individual SepticNet waste treatment systems. Each SepticNet 

system discharges less than 5,000 gpd, and each discharges nitrogen concentrations that 

satisfy Level II septic criteria. 

66. The Quarry Subdivision’s application to Gallatin County examined hydrogeology underlying 

the property, and estimated nitrogen loading from a hypothetical Quarry wastewater 

discharge into the Gallatin River. See Ex. C, “Applicant Responses to P&Z Follow-Up 

Questions”. 

67. The Quarry application documents found groundwater receiving proposed wastewater 

discharges travels due northwest, with a hydraulic conductivity rate of 515 ft/day, a flow 

velocity rate of 57 ft/day, and an estimated 23 day travel time to reach the Gallatin River, 

located approximately 1,320 ft distant. 

68. DEQ’s approval of the adjacent Lazy J South subdivision’s groundwater discharge permit 

also identified groundwater flowing downgradient due Northwest and discharging into the 

Gallatin River, located less than 1,500’ distant. 
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69. The Department of Natural Resources and Conservation authorized groundwater 

appropriations for the Quarry Subdivision based in part on documentation that the 

subdivision will discharge its wastewater back into the upper Gallatin aquifer, thus fulfilling 

criteria of “no net depletion” under DNRC’s groundwater rules and the Water Use Act.  

70.  The Quarry Subdivision’s application materials find that nutrient pollution discharged from 

its septic systems would flow downgradient to the nearest surface water, the Gallatin River, 

thereby adding additional nutrient pollution to that waterway. 

71. DEQ relied on the Quarry Subdivision’s Gallatin County PUD application documents and 

findings in its decision-making for the EA and the Nonsignificance Determination. 

72. Despite requests from Plaintiff and the public, DEQ failed to comply with its mandatory 

duties under the WQA and MEPA to consider whether wastewater discharges from the 

Quarry Subdivision may, in conjunction with other nutrient pollution sources, result in 

degradation of the Gallatin River, including specifically whether its pollution discharges will 

cumulatively or synergistically cause, contribute to, or exacerbate seasonal nuisance algal 

blooms.   

D. Upper Gallatin Nutrient Sources  

73.  The Quarry Subdivision’s application materials indicate it would discharge approximately 

60,000 gpd of wastewater treated to Level II standards. 

74. A recent analysis of existing wastewater discharges cumulatively in Big Sky’s Canyon 

Region estimated total wastewater loads to groundwater of at least 92,968 gpd, all from 

septic systems. See Ex. D, “Upper Gallatin Nutrient Assessment”. 
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75. The study concluded the majority of anthropogenic nutrient loading to the Gallatin from the 

upper Gallatin watershed arose from land application of wastewater or various groundwater 

discharges of wastewater.  

76. DEQ has knowledge of dozens of wastewater treatment systems discharging wastes within 

the upper Gallatin watershed, and within the political boundaries of Big Sky, aside from the 

Quarry Subdivision. See Ex. E, “Subdivision Waste Disposal Report, Upper Gallatin”. 

77. Well log data from French Betsy, Westland Enterprises Inc., and Ramshorn Subdivision 

(GWIC ID 222627, 133410, 303694 respectively) indicate shallow groundwater receiving 

wastewater discharges from existing upgradient anthropogenic sources possess nitrogen 

concentrations ranging from approximately 2 mg/L to 5 mg/L total nitrogen. 

FIRST CLAIM FOR RELIEF 

(Violation of Nondegradation Policy: Failure to Take a Hard Look at Cumulative Impacts) 

78. The allegations in the foregoing paragraphs are re-alleged and incorporated herein by 

reference. 

79. The Montana Constitution Article II, Section 3 and Article IX, Section 1 require the 

Defendant to be anticipatory and preventative in its duties to protect the state’s waters from 

pollution and degradation. The MWQA implements these directives through, among other 

provisions, Nondegradation Policy. 

80. Pursuant to MCA 75-5-303(1), existing uses of state waters and the level of water quality 

necessary to protect those uses must be maintained and protected. 

81. Unless authorized by the department under a Nondegradation Analysis pursuant to MCA 75-

5-303(3), or exempted from review under MCA 75-5-317, the quality of high-quality waters 

must be maintained. 
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82. The mandates of MCA 75-5-303 are implemented through DEQ’s procedural rules at ARM 

17.30.705, 715 (Nondegradation Policy applicability & scope, Nonsignificance criteria, 

respectively). 

83. The 18th Judicial District Court has ruled that “in taking the required "hard look" at the 

environmental impacts of a given project or proposal means DEQ must consider the criteria 

in both subsections (1) and (2) of ARM 17.30.715.” See Upper Missouri Waterkeeper v. 

DEQ, DV-21-756A, (18th Judicial District, November 15, 2022, Clarification Order & 

Judgment, Feb 21, 2023).  

84. The 18th Judicial District Court has also ruled that “[w]hile DEQ may determine not to 

exercise its discretion under ARM 17.30.715(2) to declare the proposed activity is 

significant, it must, in following Montana Supreme Court precedent “examine the relevant 

data and articulate a satisfactory explanation for its action, including a rational connection 

between the facts found and the choice made." Upper Missouri Waterkeeper v. DEQ, DV-21-

756A quoting Clark Fork Coalition (2008), ¶ 47. 

85. As-applied to the Quarry Subdivision, DEQ’s nonsignificance determination failed entirely 

to take a hard look at potential degradation of the Gallatin River from cumulative impacts or 

synergistic effects, at the river scale, as required by ARM §§ 17.30.715(2)(a) and 

17.30.637(2). 

86. DEQ’s examination of “cumulative impacts” was restricted to the Quarry Subdivision and its 

SepticNet systems’ direct effect on receiving water quality. See Exhibit F, “Quarry EA” (Feb 

16, 2023), Response to Comments, p. 16-17. 

87. DEQ failed to identify, or consider, recurrent nuisance algal blooms in the Gallatin River or 

its preliminary impairment determination in its nonsignificance decision-making. 
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88. DEQ’s failure to take a hard look at potential degradation of the Gallatin River from 

cumulative impacts or synergistic effects of nutrient pollution represents an error of law 

violating established precedent and the plain language of ARM §§ 17.30.705(2), 715(2), 

637(1)-(2). See Upper Missouri Waterkeeper v. DEQ, DV-21-756A, (18th Judicial District, 

November 15, 2022, Clarification Order & Judgment, Feb 21, 2023). 

SECOND CLAIMS FOR RELIEF 

(Montana Water Quality Act: 75-5-301(5)(d), 75-5-303 MCA) 

89. The allegations in the foregoing paragraphs are re-alleged and incorporated herein by 

reference. 

90. The Montana Water Quality Act was enacted in light of the state’s public policies to 

“conserve water by protecting, maintaining, and improving [its] quality and potability,” and 

to “provide a comprehensive program for the prevention, abatement, and control of water 

pollution.” 75-5-101(1), (2) MCA. 

91. The WQA implements the environmental protection imperatives of Art. II, sec. 3 and Art. 

sec. 1 of the Montana Constitution guaranteeing citizens’ right to a ‘clean and healthful 

environment,’ and to provide adequate remedies for protecting the ‘environmental life 

support system’ and preventing ‘unreasonable depletion and degradation of natural 

resources.’ 

92. The Quarry Subdivision’s EA, Nonsignificance Determination, and DEQ’s Response to 

Comments indicate the agency categorically excluded the Quarry Subdivision’s wastewater 

discharges from Nondegradation Policy analysis under MCA § 75-5-303 after determining 

nutrient sewage concentrations at the end of mixing zones compliant with ARM 

17.30.715(1)(d), 75-5-301(5)(d), MCA and therefore ‘nonsignificant.’ 
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93. DEQ’s WQA and MEPA nonsignificance findings also relied upon the subdivision’s 

compliance with recommendations in its guidance manual entitled “How to Perform a 

Nondegradation Analysis for Subsurface Wastewater Treatment Systems (SWTS) Under the 

Subdivision Review Process—October 2015” (“Nondegradation Guidance”). See Ex. G, 

“Nondegradation Guidance” (2015). 

94. DEQ’s “Nondegradation Guidance” is not an agency rule. 

95. DEQ’s Nondegradation Guidance is non-binding, without the force of law.  

96. Nondegradation Guidance may not constrain agency discretion contrary to plain statutory or 

implementing rule requirements of Nondegradation Policy.  

97. DEQ is responsible for regulating discharges to groundwater from new or increased sources.  

98. The Quarry Subdivision’s SepticNet systems are “new sources or activity” within the 

meaning of Nondegradation Policy. 

99. Nondegradation Policy requires DEQ to consider whether new discharge source(s) will cause 

degradation of surface water.  

100. A discharge(s) from a new source or activity is only exempted from Nondegradation 

Policy Analysis under 75-5-303 MCA if they will not cause degradation of surface water and 

an exemption criteria under 75-5-317 MCA applies. See MCA § 75-5-301(5)(d) (emphasis 

added). 

101. Water quality degradation may be caused directly, indirectly, and/or cumulatively.  

102. Montana’s Nondegradation Policy prohibits DEQ from authorizing degradation of high-

quality waters unless the agency makes certain affirmative findings, including a finding that 

“the least degrading water quality protection practices determined by the department to be 
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economically, environmentally, and technologically feasible will be fully implemented by the 

applicant prior to and during the proposed activity.” 75-5-303(3), MCA. 

103. DEQ committed legal error when it failed to apply its own rules and examine whether 

authorizing the Quarry Subdivision’s wastewater discharges will cause, in conjunction with 

other sources, degradation in the Gallatin River based on an analysis of on-the-ground 

conditions, including the agency’s preliminary impairment determination for the middle 

segment Gallatin River. 75-5-301(5)(d), MCA; ARM 17.30.715(2), 637(1)-(2). 

104. DEQ committed legal error when it determined that “an analysis of the individual, 

aggregate, or cumulative impacts [from the Quarry Subdivision’s SepticNet systems] to 

surface water was not necessary pursuant to Chapter 5 of the Nondegradation Guidance.” See 

Id., p. 17, ¶ 2. 

105. The Quarry Subdivision’s discharges are subject to full nondegradation review unless a 

legitimate exemption, not present here, applies.  75-5-303(2), MCA. 

106. DEQ failed to undertake the required Nondegradation Policy analysis of the Quarry 

Subdivision’s new pollution discharges in violation of 75-5-303, MCA. 

THIRD CLAIM FOR RELIEF 

(Violation of the Montana Environmental Policy Act) 

107. The allegations in the foregoing paragraphs are re-alleged and incorporated herein by 

reference. 

108. MEPA is intended to implement the environmental protection imperatives of Article II, 

Section 3 and Article IX, Section 1 of the Montana Constitution. § 75-1-102, MCA. 

109. MEPA requires state agencies to carefully scrutinize the potential environmental 

consequences of their actions. § 75-1-101, et seq., MCA; ARM 17.4.601 et seq. “MEPA 
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requires that an agency be informed when it balances preservation against utilization of our 

natural resources and trust lands.” Ravalli County Fish & Game Ass’n, Inc., 273 Mont. at 

385, 903 P.2d at 1371.  Thus, state decision makers are prohibited from “reach[ing] a 

decision without first engaging in the requisite significant impacts analysis.” Id. 

110. Under ARM 17.4.608(1), to implement MEPA the agency shall determine the 

significance of impacts associated with a proposed action. This determination is the basis of 

the agency’s decision concerning the need to prepare an environmental impact study, and 

also refers to the agency’s evaluation of individual and cumulative impacts in an 

environmental assessment (EA). 

111. “The agency shall consider [.] (c) growth-inducing or growth-inhibiting aspects of the 

impact, including the relationship or contribution of the impact to cumulative impacts, (d) the 

quantity and quality of each environmental resource or value that would be affected, 

including the uniqueness and fragility of those resources or values, (e) the importance to the 

state and to society of each environmental resource or value that would be affected, (f) any 

precedent that would be set as a result of an impact of the proposed action that would commit 

the department to future actions with significant impacts or a decision in principle about such 

future actions [.]” ARM 17.4.608(1). 

112. Among other items, an EA must include: (d) an evaluation of the impacts, including 

cumulative and secondary impacts, on the physical environment [.] ” ARM 17.4.609(3). 

113.  "Cumulative impact" means the collective impacts on the human environment of the 

proposed action when considered in conjunction with other past and present actions related to 

the proposed action by location or generic type.  

Impacts to Surface Waters 
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114. DEQ’s EA fails to identify any impacts to hydrologically-connected surface water, 

contrary to record evidence and public comment. 

115. DEQ’s EA concluded the Quarry Subdivision’s impact on the physical environment was 

insignificant without reconciling available evidence concerning cumulative nutrient pollution 

related to land use patterns and wastewater disposal methods and locations in Big Sky, MT.  

116. In its Response to Comments DEQ alleges that groundwater and surface water being 

“hydrologically connected does not necessarily mean that a discharge will cause 

degradation,” pp. 17, yet neither the EA or the WQA Nonsignificance Finding evaluate how 

pollution discharges from the Quarry Subdivision could, in conjunction with other sources of 

nutrient pollution, cause degradation in the downgradient Gallatin River.   

117. DEQ stopped its analysis of surface water impacts upon concluding that the Quarry 

Subdivision’s septic system discharges satisfy nutrient concentrations outside a groundwater 

mixing zone under ARM 17.30.715(1)(d), and after applying its Guidance Manual, without 

ever assessing potentially significant cumulative impacts or synergistic effects under ARM 

17.30.715(2) as required by precedent from the 18th Judicial District Court. 

118. Nowhere in the EA or nonsignificance determination does DEQ examine the propensity 

of the Quarry Subdivision to cumulatively or synergistically, with other pollution sources or 

activities, contribute nutrient pollution that may cause degradation in the Gallatin River.   

119. Nor does DEQ’s EA examine the growth-inducing potential of the Quarry Project and 

how its approval sets a precedent for future development, and corollary nutrient pollution 

discharges, in Big Sky’s Canyon Area. 
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120. DEQ’s decision-making relies on the Quarry applicant’s hypothetical direct discharge 

calculation of SepticNet gross wastewater discharges to the Gallatin River to conclude the 

project is nonsignificant under MEPA and the WQA. 

121. The Quarry applicant’s mass-balance equation of a hypothetical point-source discharge 

from the Quarry’s septic systems to the Gallatin did not evaluate whether those discharges, in 

conjunction with other nutrient pollution discharges, may cumulatively or synergistically 

violate water quality standards and therefore become significant under MEPA. 

122. DEQ’s EA fails to use available evidence or identify recurrent, severe, nuisance algal 

blooms in the Gallatin River directly downgradient of the Quarry Subdivision. 

123. DEQ’s EA fails to assess the Quarry Subdivision’s propensity to cumulatively cause or 

contribute to Gallatin River algal blooms and violations of surface water quality standards.   

124. DEQ’s failure to assess the Project’s potentially significant cumulative impacts to surface 

waters violates ARM 17.4.608(1).   

125. DEQ’s failure to use MEPA’s own criteria in support of its finding did not allow the 

agency to fully consider the significance of the impacts of the proposed action, contrary to 

ARM 17.4.609(2)-(3).   

126. These failures render DEQ’s EA nonsignificance determination legal error, and in 

violation of 75-1-208(11). 

Failure to Take a “Hard Look” 

127. For the reasons described in paragraphs supra, DEQ’s flawed analysis of the potential 

impacts of the Quarry Project’s new septic pollution discharges provides the basis for a claim 

demonstrating that DEQ failed to take a “hard look” at the environmental consequences of 

the approved activity in violation of MEPA.  Ravalli County Fish & Game Ass’n, Inc., 273 
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Mont. at 377, 903 P.2d at 1367. “Implicit in the requirement that an agency take a hard look 

at the environmental consequences of its actions is the obligation to make an adequate 

compilation of relevant information, to analyze it reasonably, and to consider all pertinent 

data.”  Clark Fork Coal., 2008 MT at ¶ 47, 347 Mont. at 211, 197 P.3d at 492.  By failing to 

do so here, DEQ violated MEPA. 

FOURTH CLAIM FOR RELIEF 

(Violation of the Montana Administrative Procedures Act) 

128. The allegations in the foregoing paragraphs are re-alleged and incorporated herein by 

reference. 

129. The Montana Administrative Procedures Act (MAPA) defines a 'rule' as 'each agency 

regulation, standard, or statement of general applicability that implements, interprets, or 

prescribes law or policy.' 2-4-102(11)(a), MCA. 

130. MAPA categorizes “substantive rules” as either “legislative rules” or “adjective and 

interpretive rules.” 2-4-102(14), MCA. 

131. 'Legislative rules' have the force of law and are invalid unless adopted via rulemaking. 2-

4-102(14)(a), MCA. 

132. 'Adjective or interpretive rules,' in contrast, lack the force of law, § 2-4-102(14)(b), 

MCA, and may be adopted with publication of a statement of the advisory nature of the rule 

in the Administrative Rules of Montana. 2-4-308, MCA. 

133. Prior to the adoption, amendment, or repeal of any rule, the agency shall give written 

notice of its proposed action. 2-4-302(1), MCA. 

134. DEQ’s decision-making on the Quarry Subdivision’s EA and Nonsignificance 

Determination applied Nondegradation Guidance as a standard of general applicability, 



21 
 

without complying with notice and comment rule procedures of MAPA.  See Quarry EA, 

Response to Comments, p. 17, 24, 25. 

135. DEQ’s application of Nondegradation Guidance to the Quarry Subdivision shows the 

guidance constrains agency decision-making discretion regarding findings of significance 

under MEPA or the WQA, therefore the guidance represents a binding change in law and 

constitutes final agency action. 

136. DEQ’s application of Nondegradation Guidance to its decision-making on the Quarry 

Subdivision without following MAPA’s procedures renders the Nondegradation Guidance 

unlawful under 2-4-302(1), MCA. 

137. Even if DEQ’s Nondegradation Guidance is exempt from MAPA rulemaking, the 

guidance is unlawful because DEQ lacks authority to rewrite nonsignificance criteria that 

would authorize activities with the potential to degrade high-quality water without 

performing a Nondegradation Policy analysis. See 75-5-301(5)(d), 75-5-303(2)-(3), MCA.  

138. DEQ’s application of Nondegradation Guidance to the Quarry Subdivision unlawfully 

exempted the project’s new sources of pollution from mandatory evaluation of degradation 

contrary to 75-5-301(5)(d), 75-5-303, MCA. 

REQUEST FOR RELIEF 

 WHEREFORE, Plaintiffs pray for relief against Defendant DEQ as follows: 

A. Determine and declare that DEQ violated Nondegradation Policy and ARM 17.30.715(2), 

637(1)-(2) by its failure to assess cumulative impacts or synergistic effects of nutrient 

pollution; 
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B. Determine and declare that DEQ violated the Water Quality Act 75-5-303 by failing to 

perform the requisite Nondegradation Policy analysis for new sources of pollution 

discharges with the potential to cause degradation of the Gallatin River; 

C. Determine and declare DEQ’s Nonsignificance Determination for the Quarry Subdivision 

void ab initio, reverse and remand to DEQ to perform the required analysis; 

D. Determine and declare that DEQ violated MEPA by failing to take a hard look at water 

quality impacts of the Quarry Subdivision, including cumulative impacts and the 

preliminary impairment determination for the middle segment Gallatin River; 

E. Determine and declare that DEQ’s application of Nondegradation Guidance to its 

decision-making on the Quarry Subdivision violated MAPA’s rulemaking requirements; 

F. Vacate DEQ’s application of its Nondegradation Guidance as unlawful under the WQA; 

G.  Award Plaintiffs their reasonable fees, costs, and expenses, including attorney’s fees, 

associated with this litigation, under the Uniform Declaratory Judgements Act, the 

Private Attorney General Doctrine, as otherwise provided by Montana law; and 

H. Grant Plaintiffs such additional relief as the Court may deem just and proper. 

 
Respectfully submitted on this 17th day of March 2023. 

 

/s/ Guy Alsentzer, Esq.        
Attorneys for Plaintiff 
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_____ Overnight Delivery Service 
_____ Fax 
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1. Kurt Moser 
 Legal Counsel 
 Department of Environmental Quality 
 PO Box 200901 
 Helena, MT 59620-0901 
 Kmoser2@mt.gov   
 
2.  David Ortley 
 Deputy Attorney General 
 Office of the Montana Attorney General 
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 PO Box 201401 
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/s/ Guy Alsentzer, Esq. 
 
Attorney for Plaintiffs 
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December 27, 2022 

 
Submitted via electronic mail to: DEQMEPA@mt.gov 
 
DEQ Water Quality Division 
Engineering Bureau 
PO Box 200901 
Helena, MT 59620 
 
 RE: Comments on Draft MEPA Finding of No Significant Impact and    
  MWQA Nonsignificance Determination for the Quarry Project, Big Sky MT 
 
Dear Dept. of Environmental Quality: 
 
 On behalf of itself and its members, please accept this comment letter from Upper Missouri 
Waterkeeper concerning the Department's draft public notice entitled "Draft Environmental 
Assessment" for "Residential Subdivision #1 at the Quarry Big Sky, MT".   
 
About Us 

 Upper Missouri Waterkeeper is a non-profit, membership-based 501(c)3 advocacy 
organization dedicated to protecting and improving fishable, swimmable, drinkable water and 
healthy rivers throughout the 25,000 sq. miles of Southwest and West-Central Montana’s Upper 
Missouri River Basin.  This river basin includes more than a dozen urban, suburban, and rural 
watersheds, including the Upper Gallatin Watershed where the proposed permit would authorize 
pollution.  

 Our supporters live, work, or recreate in dozens of waterways across the Basin, and 
especially the Gallatin River adjacent to and downstream of the community of Big Sky. 
Members enjoy fishing the Gallatin’s trophy blue ribbon trout populations, possess local 
businesses dependent on a good water quality in the Gallatin, enjoy the solitude and scenic views 
of clean, free-flowing stretches of the Gallatin River winding through Gallatin Canyon, and 
enjoy a variety of river boating and swimming activities, whether in whitewater, jumping off the 
Green Bridge, or swimming in the Gallatin’s clear and deep pools during the summer’s heat.   

 Our members are expressly supportive of Waterkeeper’s advocacy demanding 
government accountability and thoughtful, science-based decision-making that protects local 
water resources and complies with federal and state law. Waterkeeper is concerned by decisions 
– such as the proposed Quarry Project - that may negatively affect local water resources of the 
Gallatin. 

UPPER MISSOURI
WATERKEEPER

http://DEQMEPA@mt.gov/
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Executive Summary 

The draft Environmental Analysis (EA) fails to adequately examine potential direct, 
indirect, or cumulative impacts, and particularly nutrient pollution impacts. The EA also fails to 
disclose adequate information necessary to support DEQ’s proposed Montana Water Quality Act 
nonsignificance finding, resulting in a stunted review of whether project conditions can assure no 
degradation of surface water. Publicly available information indicates DEQ’s review was 
unlawfully restricted in terms of scope and process, resulting in a self-fulfilling prophecy where 
the agency missed the forest for the trees in terms of assessing potential cumulative water 
pollution impacts resulting in an arbitrary conclusion based on a limited project review. The 
Department’s reliance on several unscientific categorical exemptions to excuse otherwise 
mandatory and probing reviews of water pollution impacts compounded its flawed MEPA and 
MWQA review processes. 

The EA concludes the Quarry Project will not yield significant impacts, yet DEQ’s 
myopic EA fails to adequately consider – much less evaluate – appropriate significance factors. 
Similarly, the Quarry Project’s new wastewater discharges to groundwater will contribute new 
nutrient pollution to the downgradient Gallatin River, a surface water already experiencing 
severe eutrophication events and which the Department has proposed as impaired at law. The EA 
fails to evaluate the potential direct or cumulative impacts of authorizing new nutrient pollutant 
loads on the Gallatin River and fails to assure those loads will not individually, in the aggregate, 
or synergistically in combination with other pollution sources, contribute to unlawful 
degradation. Without such analyses DEQ’s proposed nonsignificance finding was arbitrary, 
capricious, and violates the MWQA. 

DEQ must reconsider the Quarry Project and take a hard look at the whole project in light of 
connected, similar actions, and in light of potentially significant cumulative impacts to surface 
water. Given widespread public concern about nutrient pollution issues in the Gallatin River and 
community of Big Sky, and potentially significant new water pollution from the Quarry Project, 
DEQ should also hold a public hearing in conjunction with new, more robust analysis before 
decision-making. 

I. The Middle Segment Gallatin Watershed and mainstem Gallatin River are challenged 
by existing and increasing sources of nutrient pollution 

A. Nutrient Pollution 

 EPA and Montana DEQ have long understood that nitrogen and phosphorus pollutants 
(“nutrients”) in lakes, rivers, and streams cause serious water quality problems.  Nutrient 
pollution feeds algal blooms that choke waterways, deplete oxygen for fish and aquatic 
organisms, and change the balance of ecosystems.  At its worst, nutrient pollution can result in 
toxic or hazardous algal blooms, which can sicken humans and animals, negatively affect 
property values, and contaminate drinking water sources, which can drastically increase 
treatment costs and subsequently increase consumer utility bills.  According to EPA the primary 
sources of nutrient pollution to our waters are fertilizer, manure, sewage discharges, detergents, 
stormwater, cars and power plants, failing septic systems, and pet waste.  Montana DEQ has 
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ranked nutrients as top 5 pollutants of concern leading to impairment of Montana’s surface 
waters in several recent Integrated Reports. 

 Nutrient pollution has diverse and far-reaching effects on the economy, impacting many 
sectors that depend on clean water. In Montana, the outdoors-based economy - arguably the 
largest single GDP contributor in the state estimated at more than 4 billion annually - is directly 
reliant upon clean water and healthy rivers because of the aesthetic qualities and trophy fisheries 
that such water resources create.   

 Recognizing the negative effects and increasing threat that nutrient pollution and noxious 
algal blooms pose to Montana’s surface waters, in July 2014 DEQ adopted protective water 
quality standards for nutrients in DEQ Circular 12-A. Based upon a large body of scientific 
work, 12-A sets stringent numeric criteria for phosphorus and nitrogen to protect all designated 
uses such as health, fishing, and recreation, in most waters of Western Montana, including the 
Gallatin watershed at issue here. These phosphorus and nitrogen concentrations are tied to 
Montana’s ecoregional approach, with the water quality criteria calling for total instream 
phosphorus and nitrogen concentrations in surface waters of the Gallatin watershed to not exceed 
.03 mg/L and .3 mg/L respectively.  

 These and related regulatory criteria are meant to ensure a precautionary approach to 
water pollution control such that no degradation of surface or ground water resources occurs, as 
required by Montana’s Nondegradation Policy under 75-5-301 MCA, the federal Clean Water 
Act, and as envisioned by Montana’s constitutional guarantee of a “clean and healthful 
environment” under Article II, Section 3 and Article IX, Section 1. 

 B. Groundwater Sampling Throughout Big Sky’s Canyon Area Shows Existing  
  Nutrient Pollution Problems 

 In the WGM Group’s 2020 Gallatin Nutrient Assessment Study, the most recent 
scientific analysis of nutrient loading to the Upper Gallatin, the authors recognize that (a) the 
Gallatin’s surface and ground water resources contain natural elevations of nutrients that make it 
uniquely sensitive to additional nutrient loads, and (b) the majority of anthropogenic sources of 
nutrients into the watershed result from the addition of treated wastewater applied to the surface 
or discharged into the groundwater.1 Sadly, Big Sky’s Canyon area – in which the proposed 
discharge squarely rests – exhibits many of the same signs of nutrient pollution problems seen in 
eutrophication events in the middle segment Gallatin River. Available data indicates that, in 
large part, the Canyon’s struggle with nutrient pollution concerns existing, poorly treated sewage 
from large and/or poorly treated septic and community systems.   

 The Gallatin County Health Department database indicates that within Big Sky’s 
traditional Canyon area – from Rainbow Lodge upstream to roughly ¼ mi downstream past the 
Conoco and Main Fork-West Fork confluence – at least 62 septic systems are permitted and 
discharging at least 92,968 gpd.  A May 2020 study from WGM Group and AE2S Engineering 
examining wastewater disposal and existing conditions in Big Sky’s Canyon area indicates the 

 
1 WGM Group, “Big Sky Nutrient Assessment Study,” July 2020, pp. 10-12, already in DEQ’s possession as part of 
the record in Upper Missouri Waterkeeper v. DEQ, DV: 21-756A. 
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Canyon is likely discharging an estimated 115,000 gpd of poorly treated wastewater to local 
groundwater.2 A review of materials the Quarry Project provided Gallatin County in support of 
its PUD application indicate the gross volume of wastewater from all phases of development to 
be approximately 60,000-65,000 gpd. From a volumetric perspective the Quarry Project is 
therefore increasing wastewater discharge by approximately 50% in the Canyon Area. The EA 
fails to identify or evaluate the potential significance of adding more septic systems in the 
Canyon Area aside from the conclusory statement that effluent concentrations of < 7.5 mg/L TN 
at the mixing zone are presumed nonsignificant. However, the EA provides no mass nutrient 
loading analysis at the watershed scale to provide assimilative capacity and corroborate the 
proposed nonsignficance finding. 

 Existing Canyon sewage discharges are problematic because, as well data from the 
Montana Bureau of Mines and Geology database shows, ambient nutrient concentrations in the 
Canyon far exceed natural background levels in surface or groundwater, in some cases exceeding 
Circular 12-A’s nutrient criteria 10x over.3  12-A’s numeric nutrient criteria is a relevant criteria 
for benchmarking and qualifying nutrient concentrations in both surface water and 
hydrologically connected groundwater that flows downgradient to surface water in the Canyon 
area as consistently elevated nutrient levels indicate a high likelihood of negative effects in 
surface waters, such as algal blooms, and therefore violations of water quality standards.   

 Consistently elevated nutrient concentrations in Canyon groundwater near and 
downgradient of the project strongly suggest that cumulative nutrient pollution from 
groundwater discharges is elevating pollutant concentrations to levels that approach trigger or 
action values in drinking water supplies, and likely discharging those same nutrient pollutants to 
the hydrologically connected Gallatin River, located on average 1,000 – 2,000’ downgradient. 
The EA fails to evaluate this effluent fate and transport relationship. The EA also fails to 
evaluate the bacteria/e.coli/fecal coliform efficacy of Septic Net systems, an important criteria 
given already compromised water quality in downgradient drinking water supplies. These 
findings – the propensity of septic systems discharging pollutants to groundwater to negatively 
affect nearby drinking water supplies and surface water – are corroborated by expert science 
throughout the Pacific Northwest, not just the Upper Gallatin.4 

 The WGM Group Canyon Study also illustrates a key contextual fact that the proposed 
Quarry Project is potentially significant in terms of mass nutrient loading when compared to 
existing wastewater sources in the same watershed. Materials submitted by the Applicant in 
support of its PUD authorization to Gallatin County indicate the project will discharge 
approximately 60,000-65,000 gpd of new nutrient effluent to local groundwater, which will then 
discharge to the downgradient Gallatin River within 3x weeks.5 Despite DEQ’s knowledge of 
this information its EA fails to examine local geomorphology in the Canyon Area, examine the 

 
2 WGM Group, “Canyon Area Feasibility Study,” May 2020, pp. 9 of 200 (hereinafter “Canyon Study”), already in 
DEQ’s possession as part of the record in Upper Missouri Waterkeeper v. DEQ, DV: 21-756A). 
3 See Montana Bureau of Mines and Geology, GWIC Database, Mapping Tool, available online at: 
https://mbmg.mtech.edu/mapper/mapper.asp?view=Wells& (finding wells downgradient of the Project to contain 
nitrate concentrations exponentially higher than natural background levels, as much as 4-6 mg/L nitrate). 
4 See supra FN 2, pp. 12-17; Tri-State Water Quality Council, “Septic System Impacts on Surface Water”, A 
Review for the Inland Northwest, 2005 (already in DEQ’s possession as part of the record in DV: 21-756A) 
5 “Applicant Responses to P&Z Follow Up Questions”, November 4, 2019, attached as Exhibit A. 

https://mbmg.mtech.edu/mapper/mapper.asp?view=Wells&
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propensity of aggregate new pollutant loads to exacerbate existing groundwater nitrate 
concentrations, or examine hydrologic connectivity to the downgradient Gallatin River and 
potential degradation. 

 Below we also share a graph pulling recent water quality monitoring results from the 
MBMG GWIC public database for three (3) wells located proximate to the proposed Quarry 
Project, all of which demonstrate high nitrate concentrations relative to background conditions in 
local Canyon groundwater. Research of these and other nearby groundwater wells indicates those 
nitrate concentration trends (above natural background and trending significantly higher towards 
the 10 mg/L MCL) remain high, particularly during seasonal low groundwater flow.  

 

 Last, we remind DEQ that the MBMG is concluding a multi-year study of nutrient 
loading and fate and transport in Big Sky’s Canyon Area. That investigation will produce a 
report examining many of the key assumptions underpinning the EA ‘s finding of no significance 
and MWQA nonsignficance finding. Before decision-making DEQ should request a pre-
publication copy of that report and, as part of a more robust and complete analysis of the Quarry 
Project and new public participation opportunity, examine its findings and re-evaluate the 
conclusions of its EA. 

 C. The Mainstem Gallatin is Experiencing Recurrent, Nuisance Algal Blooms  
  Downstream from Big Sky  

 The Gallatin River has experienced consecutive years of nuisance level algal blooms 
since 2018. These well-documented algal blooms appear as far upstream as the Riverhouse and 
Ophir School, and have stretched undiminished downstream as far as Moose Creek campground.  
It is undisputed that excessive nutrient pollution loads the gun, and warm temperatures, sunshine, 
and water clarity pull the trigger, for algal blooms in the Gallatin.  In summer 2022 the DEQ 

Gude Id Name tat Lon Site type Sample Date Total N as N(me)

222627 FRENCH BETSY 45.256875 -111.2537816 YELL 716111 13:15 2.28

E 222627 FRENCH BETSY 45.256876 -111.2537816 YELL 1/23120 11:10 3.84

222 627 FRENCH BETSY 45.256875 -111.2537816 YELL 5/21/20 14:30 124

M22627 FRENCH BETSY 45.256875 -111.2537816 YELL 612212017•.30 4.91

222627 FRENCH BETSY 45.256875 -111.2537816 WELL 7120120 16:05 2.76

2627 FRENCH BETSY 45.256875 -111.2537816 YELL 8/22/20 1&21 2.31

222 627 FRENCH BETSY 45.256875 -111.2537816 WELL 9/26420 17:25 2.01

222627 FRENCH BETSY 45.256875 -111.2537816 YELL 10/2312016:35 3.45

222 627 FRENCH BETSY 45.256875 -111.2537816 WELL 12/1/20 16:07 3.82

V 222627 FRENCH BETSY 45.256875 -111.2537816 YELL 1/12/21 15:20 4.11

133410 WESTLAND ENTERPRISES INC • IAN 227-009 4 45.249914 -111.2532377 YELL 1/22/20 14:4.8 5.86

133410 NESTLAND ENTERPRISES INC • MN #227-009 4 45.249914 -111.2532377 YELL 512112010:50 4.16

133410 WESTLAND ENTERPRISES INC • Mr e227-009 4 45.249914 -111.2532377 YELL 6122120 16:20 28

E 133410 V'ESTLAND ENTERPRISES INC • ISN1 #227-009 4 45.249914 -111.2532377 YELL 712012015:03 5.4
133410 WESTLAND ENTERPRISES INC • IAN e227-009 4 45.249914 -111.2532377 YELL 8/26/20 16:30 4.82

133410 WESTLAND ENTERPRISES INC • MIN e227-009 4 45.249914 -111.2532377 YELL 10/23/20 15:12 5.63

U 133410 1/ESTLAND ENTERPRISES INC • MN #227-009 4 45.249914 -111.2532377 YELL 12/2120 13:32 5.14

133430 WESTLAND ENTERPRISES INC • 5511 w227-009 4 45.249914 -111.2532377 YELL 1/14/21 10:10 5.'A

30369411AMSHORN SUBDIVISION • MW-NORTHEAST CORKER 45.244287 -111.2512378 YELL 5.120/20 9:30 2.36

303694 RAMSHORN SUBDIVISION • 1.M'-NORTHEAST CORNER 45.244287 -111.2512378 YELL 6122120 15:30 2.19

303694 RAMSHORN SUBDIVISION • MN-NORTHEAST CORKER 45.244287 -111.2512378 YELL 712012014:20 2.7

303694 RAMSHORN SUB.DI VISION • MN-NORTHEAST CORNER 45.244287 -111.2512378 YELL 8126120 15:46 2.09

303694 RAMSHORN SUBDIVISION • MN-NORTHEAST CORKER 45.244287 -111.2512378 YELL 104212015:08 5.83

303694 RAMSHORN SUBDIVISION • 1.0/1-NORTHEAST CORNER 45.244287 -111.2512378 YELL 10/23/20 14:27 3.21
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made a preliminary impairment determination that the middle segment Gallatin River is not 
attaining its beneficial uses of aquatic life and recreation due to nuisance algal blooms.  

Eutrophication events in the Gallatin are caused by unnatural nutrient loading.6 DEQ has 
authority and the legal duty to control all point source contributions of nutrients causing or 
contributing to degradation, including the proposed Quarry Project's new wastewater pollution 
discharges at issue here. As discussed herein, best available science corroborates the hydrologic 
reality that groundwater and surface water in the Gallatin Canyon Area as inextricably tied 
together as one system.  Pollution that enters groundwater typically makes its way in short 
fashion to nearby or adjacent surface water.7   

 Waterkeeper is troubled by the fact that although DEQ’s monitoring section is well-aware 
of these ongoing nutrient challenges in Big Sky, much less the mainstem Gallatin and Canyon 
area, the subdivision section has ignored these nutrient pollution data points and signs of 
hydrologic connectivity in developing the draft Quarry Project EA or in assessing the adequacy 
or propriety of authorizing new septic discharges. 

DEQ's environmental analysis does nothing to meaningfully examine the ongoing 
nutrient pollution challenges in Big Sky's Canyon area, much less the downgradient Gallatin 
River, despite the practical reality that the proposed agency action at-hand represents the 
authorization of “new” additions of treated sewage to groundwater that is already experiencing 
elevated nutrient pollution, is hydrologically connected to the Gallatin River, no more than 
1,300' distant, and the applicant’s own data provided to the Gallatin County Commission in 
support of its PUD states that groundwater receiving wastewater discharges from the project will 
discharge into the Gallatin within 3x weeks. 

Montana Environmental Policy Act (MEPA) 
 

DEQ Cannot Segment Its Review of a Project to Avoid Meaningful Consideration of Impacts 
 

The Montana Environmental Policy Act requires DEQ to consider the direct, indirect and 
cumulative impacts associated with a proposed action. Although DEQ has broken the instant EA 
into a review of one phase of the Quarry Project, the agency knows or should know that the Quarry 
Project PUD as approved by Gallatin County contemplated more than the elements provided to 
the public, or reviewed by the agency, under this notice.  

 
DEQ failed to consider the totality of septic system nutrient pollution loads from the Quarry 

Project writ large (e.g., only considering phase 1 of the Quarry Project). In doing so the agency 
failed to consider the project’s phases in relation to other actions, including other phases of 
development, and failed to evaluate the concept of individually insignificant but potentially 

 
6 See DEQ Circular 12-A; Scientific and Technical Basis of the Numeric Nutrient Criteria 2008 & 2013 (Supplee, 
Watson, DEQ). 
7 See Quarry Applicant Response to Gallatin County Questions, supra FN 5; Tri-State Water Quality Council, 
“Septic System Impacts on Surface Water”, A Review for the Inland Northwest, 2005 (already in DEQ’s possession 
as part of the record in DV: 21-756A); WGM Canyon Feasibility Study 2020 (already in DEQ’s possession as part 
of the record in DV: 21-756A). 
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cumulatively significant impacts. DEQ specifically failed to evaluate The Quarry Project’s 
significance in light of whether it is reasonable to anticipate a cumulatively significant impact on 
the Gallatin River. In short, DEQ’s process of segmenting the project into phases avoids a valid 
significance evaluation (e.g., breaking the project down into smaller component parts). 

 
DEQ’s EA fails to meaningfully evaluate the severity, duration, or frequency of authorizing 

new nutrient pollutant loading to the Gallatin River. Relying on compliance with end-of-mixing 
zone concentrations, the EA fails to recognize the new mass loading of nutrient pollution into the 
Gallatin River for the foreseeable future. The EA fails to evaluate the probability that ongoing 
impairment of the Gallatin River may be exacerbated by the addition of new nutrient pollution 
loads from the Quarry Project. The EA fails to consider how The Quarry Project is a named 
component of the proposed Big Sky Canyon Area wastewater planning effort enshrined in the Big 
Sky Interlocal Agreement, and how authorization of this project represents a potential growth-
inducing impact inciting increased development and corresponding further nutrient pollutant 
loading to the middle segment Gallatin River. The EA fails to meaningfully identify or reconcile 
the high-quality water resources of the middle segment Gallatin River, the River’s sensitivity to 
anthropogenic nutrient loading, or evaluate the project in context of the watershed’s valuable 
ecological and social setting in the community of Big Sky.  

 
Further, the EA fails to examine how authorization of the Quarry Project commits public-

private resources to allowing new population growth in the Canyon Area, a potentially significant 
impact, and commits the agency to future decisions about how to mitigate and control reasonably 
foreseeable water pollution related to future Quarry Project phases and further wastewater 
treatment and disposal planning efforts under the Big Sky Interlocal Agreement. 
 
The EA Failed to Adequately Consider Cumulative Impacts & Connected Actions 
 
 DEQ’s EA gives short shrift to the concept – or actual consideration – of cumulative 
impacts. The Quarry Project’s phase 1, proposed for action under the instant EA, is but one of at 
least two phases of development of the PUD approved by Gallatin County. Therefore, at a 
minimum the EA is deficient for its failure to consider impacts of the totality of the Quarry 
Project PUD’s water pollution, including in particular its wastewater treatment and disposal, or 
cumulative nutrient pollution in the Canyon Area and other sources of nutrient pollution either 
approved by DEQ and discharging in the same watershed or proposed for authorization.  
 

Because DEQ has not provided the public with any discussion of what other related 
nutrient pollution activities are being contemplated in the Big Sky region, the public is unable to 
meaningfully comment on this factor and can only conclude DEQ has inadequately examined the 
universe of cumulative impacts related to the Quarry Project. Waterkeeper specifically notes that 
DEQ is on public record as being both aware of and considering community-scale wastewater 
treatment and disposal proposals from a variety of Big Sky entities pursuant to the Interlocal 
Agreement signed by the Big Sky Resort Tax District, Big Sky County Water and Sewer 
District, and the Gallatin Canyon Sewer District. There are at least 5x community septic systems 
with groundwater discharge permits in the Canyon Area, and other discharge permits with 
nutrient effluent limits within the same watershed, none of which the EA considers. As the 
Department knows or should know, the Quarry Project and its groundwater infiltration beds are 
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contemplated as being one of several wastewater disposal locations under publicly-available 
engineering studies for the Interlocal Agreement. Moreover, several independent expert reports 
have studied the types and quantities of existing nutrient polluting entities in Big Sky’s Canyon 
Area such that DEQ’s failure to disclose much less evaluate these other nutrient pollution 
sources is an egregious oversight.  

 
Judge Ohman of the 18th Judicial District recently found DEQ’s evaluation of a 

groundwater discharge permit for Lazy J South, the neighboring property adjacent to the Quarry 
Project, deficient and unlawful under the MWQA based on the failure to examine cumulative 
impacts or synergistic effects. DEQ’s proposed authorization of the Quarry Project unfortunately 
walks down the same path because the agency has again failed to take a hard look at potential 
cumulative water pollution impacts as part of its threshold MWQA determination of a project’s 
significance and potential to degrade surface water (here, the Gallatin River). At a minimum the 
Big Sky Interlocal Agreement, much less any other undisclosed, proposed or pending project 
entailing any wastewater discharge into the same receiving Gallatin watershed, must be 
examined by DEQ as part of a meaningful cumulative impacts analysis. 
 
The EA Failed to Adequately Consider Alternatives 
 
 The EA fails to consider reasonable and prudent alternatives. An alternative analysis 
must evaluate different parameters, mitigation measures, or control measures that would 
accomplish the same objectives as those included in the proposed action by the applicant. The 
only scenario examined by DEQ is approving the project as-proposed. The purpose of evaluating 
alternatives allows the agency opportunity to leverage natural and social sciences and 
comprehensive planning to both identify potential impacts, and to develop conditions, 
stipulations, or modifications as necessary to protect the human environment.  
 

As but two hypothetical, reasonable alternatives examples, the EA fails to examine the 
appropriateness of requiring better levels of wastewater treatment to satisfy, end-of-pipe, 
applicable numeric nutrient criteria capable of protecting downgradient surface water beneficial 
uses. Similarly the EA fails to examine the alternative of a conditional approval contingent upon 
hook-up to centralized facilities with the Big Sky County Water and Sewer District’s pending 
MBR wastewater reclamation facility by some date certain. Given unnaturally elevated nitrate 
concentrations in Canyon Area receiving groundwater, applicant admission that groundwater 
discharges from its septic systems will discharge to the Gallatin River within 3x weeks, and the 
Department’s own preliminary impairment determination of the Gallatin River due to 
eutrophication events caused by nutrient pollution, the EA’s failure to consider any alternatives 
other than the preferred alternative violates DEQ’s administrative rules and undermines MEPA’s 
statutory purposes. 
 
DEQ's Public Comment Period Gives Short Shrift to Meaningful, Effective, Public 
Participation and Undermines the Proposed Finding of No Significance 

The Department provided a 20-day public comment period on the EA. MCA 2-3-103 
plainly contemplates MEPA public comment opportunities that provide “adequate notice and 
assist public participation”. The instant comment period overlaps with the Christmas Holiday, 
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perhaps the most widely recognized annual holiday where public attention is most distracted 
from public notices. Moreover, MEPA model rules contemplate a 30-day comment period as the 
presumptive default, and the Department is afforded discretion under its MEPA rules to extend 
comment periods as necessary to fulfill MEPA’s public engagement objectives.  

The Department’s draft EA concerns internal decisions under the Water Quality Act 
concerning sewage treatment and disposal, thereby implicating department decisionmaking on 
whether a discharge permit is required. These types of agency actions are traditionally governed 
by ARM 17.30.1372 (public participation procedures) with a 30-day public comment period. 
Here, the Department has proposed only twenty days.   

It is also noteworthy that the Quarry Project is a controversial project in Big Sky and as 
regards the health of the Gallatin River based on its size and water resource effects. It entails new 
high density residential and commercial development and roughly doubling the volume of 
existing nutrient-laden wastewater discharges to local water resources of Big Sky’s Canyon 
Area, relies on decentralized community septic systems built in phases, yet somehow avoids 
default groundwater discharge permitting review. The addition of new wastewater discharges to 
the middle segment Gallatin watershed/Big Sky’s Canyon Area implicates the department’s 
recent preliminary determination that the Gallatin River middle segment is impaired due to 
nuisance algal blooms caused by nutrient pollution, and Montana Bureau of Mines and Geology 
data showing widespread levels of unnaturally elevated nitrates in local groundwater nearby 
drinking water supplies.  

It is public record that the Quarry Project is proposed as one of several aggregated land 
parcels in the Canyon Area with presumed capacity to receive prospective wastewater discharges 
from the Big Sky Water and Sewer District’s pending wastewater treatment facility upgrade, 
which is ongoing and estimated to come online in 2024. The Big Sky Resort Area District Tax 
Board has executed an MOU with the BSCWSD and the newly formed Gallatin Canyon Sewer 
District to facilitate anticipated use of groundwater discharge beds at the Quarry Project among 
others for future residential and commercial growth, and public monies have already been 
expended putting these elements into play. It is our understanding that DEQ has already been in 
discussions with The Quarry Project and engineers from the aforementioned sewer districts 
concerning these overlapping planning efforts.     

 In short, there are far-reaching potential cumulative water quality impacts associated with 
DEQ’s decision-making on the Quarry Project, and so too a high-degree of public concern with 
new development proposals and nutrient pollution control in the Gallatin watershed. DEQ’s 
failure to reconcile these factors and dogged insistence on an abbreviated comment period held 
over a major holiday undermines the effectiveness and validity of its MEPA conclusions and 
public comment process for the Quarry Project. 

Montana Water Quality Act (MWQA) 
 

DEQ Cannot Segment its MWQA Review of the Project as a Whole 
 



 10 

 The Quarry Project was approved by Gallatin County as a PUD, viewed in totality. While 
DEQ’s exercise of its Sanitation Act authority may consider phases of development, DEQ’s 
exercise of its MWQA authority is constrained by the Act’s purposes of preventing degradation 
of surface water and protecting the environmental life-support system from unreasonable 
degradation. DEQ cannot faithfully implement its MWQA duties by examining portions of the 
Quarry Project in isolation from other parts, especially as regards Nondegradation Policy 
implementation. The PUD approved by Gallatin County contemplated a second phase of 
development, yet DEQ’s analysis segments that review to a single phase. Doing so undermines 
the validity of the agency’s consideration of impacts and significance. 
 

As DEQ should know well, individual actions may be insignificant, but taken in totality 
they may together cumulatively or synergistically incite significant impacts on the environment. 
Here, DEQ’s segmented scope of review in combination with a failure to consider aggregate 
nutrient pollution loading has undermined the validity of its draft nonsignificance determination. 
Moreover, by shortchanging its scope of review DEQ has failed to consider reasonable and 
prudent project alternatives to authorizing new septic systems, such as conditioning the project 
upon hook-up to new centralized treatment, requiring compliance with numeric nutrient criteria 
as effluent limits, or of requiring a groundwater discharge permit due to the aggregate project 
pollutant loads exceeding the department’s 5,000 gpd threshold trigger. 
 
The EA Failed to Consider Local Hydrogeology and Potential Impacts on the Gallatin 
River  
 
 Scientific studies of Big Sky's Canyon Area hydrology from as far back at 2005 have 
concluded that groundwater from the aquifer recharges the Gallatin River: i.e., Canyon Area 
groundwater is hydrologically connected to the adjacent Gallatin River.8  One report estimated 
that Canyon groundwater recharge of the Gallatin “represents approximately 20% of the base 
flow from the entire mountainous headwaters.”9 Best available science indicates the Gallatin 
River is likely "nitrogen-limited" due to naturally occurring contributions of phosphorus; being a 
nitrogen limited waterway, it is vitally important that DEQ examine new proposed discharges of 
nitrogen and condition those discharges as necessary to assure no degradation of surface water. 
 

The Quarry Applicant admitted that septic effluent from proposed treatment systems 
would discharge into the downgradient Gallatin River within 3x weeks. Publicly available data 
regarding geology underlying the Quarry Project suggest that local groundwater is high, 
anywhere from 4’-10’, contrary to the unsupported EA statement that groundwater is 
approximately 50’ below surface. Further, available soils and geology information suggest that 
substrate receiving septic discharges from the Quarry Project are highly permeable with a strong 
potential to quickly transport groundwater laden with septic effluent downgradient into the 

 
8 PER Canyon Area Wastewater Treatment and Disposal,” DOWL HKM, November 2008, pp.18, 28 (“nitrogen as 
the limiting nutrient in the Gallatin River”), already in the Department’s possession as part of the record in DV: 21-
756A. 
9 Id. 
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Gallatin River.10 Waterkeeper explicitly incorporates by reference the findings and 
recommendations of the Stroock expert report attached hereto as Exhibit B. 
 

Scientific reports from the WGM Group and AE2S Engineering (Canyon Feasibility 
Study & Gallatin Nutrient Assessment), already in the Department’s possession, model 
subsurface groundwater as flowing NE and discharging into the Gallatin River. Those reports 
also indicate that most wastewater discharges into Canyon groundwater make their way into the 
Gallatin River due to the lack of a confining subsurface layer, shallow groundwater, and highly 
porous substrate and, farther downgradient, alluvium soils. Further, the Quarry Project’s water 
rights application to the DNRC specifically bases its piggy-backed water right as reliant on the 
fact that the project will discharge sufficient volumes of septic pollution into the Gallatin River 
system to prove sufficient water rights mitigation.11 The applicant’s admission that it will 
discharge gross pollution back into the Gallatin River system is evidence that the project is 
potentially significant for MEPA purposes (functional equivalent to point-source discharge), and 
also indicates the project may create exacerbate ongoing water pollution effects in the Gallatin 
River. The EA fails to examine any of these factors. 

 
DEQ cannot evaluate the Quarry Project’s significance without examining the local site 

geology and geomorphology. The conclusion that the project’s wastewater discharges are 
nonsignificant based on effluent concentrations at the end of a mixing zone fails to account for 
the aggregate loading of the project, or cumulative nutrient impacts to state waters. DEQ is 
without discretion to presume Quarry project discharges will not degrade surface water; 
wastewater discharges are only nonsignificant if they satisfy mixing zone concentrations and do 
not degrade surface water. MCA 75-5-301. The MWQA mandates that the Department exercise 
its discretion to evaluate potential cumulative impacts and synergistic effects. 
 
DEQ Failed to Consider Potential Cumulative Impacts or Synergistic Effects on the 
Gallatin River 
 

The EA states that the department determined the project not significant based on 
allegedly satisfying several categorical exemptions under DEQ’s rules. However, as discussed 
herein those categorical exemptions are either unscientific, contrary to record evidence, and/or 
not applicable to excuse the department from taking a hard look at water resource impacts. Only 
through comprehensive consideration of pending proposals with site-specific data can DEQ 
adequately evaluate different courses of action. 
 

DEQ’s rules require consideration of cumulative impacts as necessary to evaluate 
whether the agency must perform an EIS. Similarly, the MWQA’s implementing rules explicitly 
requires consideration of cumulative impacts or synergistic effects before determining a 
proposed discharge(s) nonsignificant. See ARM 17.30.715(2). A discharge, much less a series of 
discharges, all at or below the 7.5 mg/L TN nonsignificance threshold could still become 
significant by virtue of cumulative impacts or synergistic effects.  

 
10 See Exhibit B, attached memoranda from Betty Stroock, PhD Geologist, examining project geology and likely 
nutrient pollution discharges fate and transport towards the Gallatin River. 
11 See Exhibit C, Quarry Application to DNRC, pp. 3 "Groundwater" Narrative ("All effluent from municipal use 
will return to aquifer near the point of diversion as treated wastewater. There should be no net depletion...) 
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DEQ cannot avoid taking a hard look at cumulative impacts or synergistic effects of the 

project, in all its phases, and considering existing nutrient pollution challenges in the same 
watershed. Only considering mixing zone compliance and surface water setbacks ignores the 
statutory command to assure no degradation of surface water, and segmenting a project into 
piecemeal discharges escapes the otherwise mandatory and thorough vetting of new pollutant 
discharges required by the MWQA’s Nondegradation Policy and discharge permitting rules. 
 
DEQ Arbitrarily and Capriciously Relies on Un-Scientific Categorical Exclusions to 
Determine the Quarry Project's Potential Water Pollution Impacts Nonsignificant 
 

The EA states that its nonsignificance determination and limited review is consistent with 
ongoing regulatory efforts to reduce nonpoint source nitrogen loads. However, this statement 
ignores the reality that traditional implementation of the MWQA would deem the Quarry 
Project’s aggregate nutrient pollution discharges a new “point source” pollution discharge 
because they are discharges of pollutants, from discrete conveyances, into waters of the state, 
because they exceed the 5,000 gpd trigger volume, and because the Quarry Project is a single 
“project” for MEPA and MWQA purposes. The fact that the Department failed to exercise its 
discretion to require a discharge permit application for new pollutant discharges from the Quarry 
Project was arbitrary, capricious, contrary to the MWQA and an abuse of discretion. 

 
DEQ possesses full authority to require a new development project to adequately control 

its pollution impacts as necessary to assure no degradation of surface water. DEQ also possesses 
full authority to treat the Quarry Project as a new source requiring full Nondegradation Review 
and a discharge permit application, yet it has refused to do so. Instead of undertaking a holistic 
and probing review of the project as a whole oandsite-specific conditions, the EA focuses on 
alleged compliance with categorical exclusions and non-regulatory, voluntary approaches to 
nutrient pollution control, despite such measures inability to protect local water resources as 
shown by the fact of the Gallatin River’s preliminary impairment determination and recurrent 
eutrophication events in the river. The EA’s myopic scope and conclusory statements, including 
DEQ’s MWQA draft nonsignificance finding, were arbitrary, capricious, contrary to best 
available science, and unlawful. 
 
 No Scientific Evidence Supports the Conclusion that Proposed Septic Drainfields 
 Located > 1/4 mi from Surface Water are Nonsignificant 
 

DEQ’s reliance on project drainfields being located a ¼ mi setback or more from the 
Gallatin River is arbitrary and capricious. Best available science, including the applicant’s own 
statements, corroborate the hydrologic connectivity of local groundwater underlying the project 
and the Gallatin River. DEQ has provided no evidence showing why a ¼ mi setback can 
adequately protect the Gallatin River from degradation as required by the MWQA, particularly in 
light of existing science showing subsurface wastewater disposal enters local groundwater and 
travels towards the Gallatin River. DEQ’s reliance on drainfield location as > ¼ mi from the 
Gallatin River as grounds for determining the project nonsignificant without further analysis was 
arbitrary and capricious and contrary to sound science. Furthermore, DEQ’s ¼ mi setback 
threshold is itself arbitrary, an abuse of discretion, unscientific, and contrary to the MWQA. 
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 DEQ Must Justify Why the Quarry Project Does Not Require a Groundwater 
 Discharge Permit, or Potentially a Surface Water Discharge Permit 
 

The EA’s unlawful segmentation of the Quarry Project phases is compounded by the 
agency’s refusal to consider aggregated septic pollutant discharges as a whole. DEQ’s internal 
rules provide a 5,000 gpd threshold at which time a groundwater permit must be obtained. DEQ 
has arbitrarily failed to consider the totality of Quarry Project discharges – totaling at least 
60,000 gpd – and require a groundwater discharge permit application. A groundwater permit 
application would require the applicant to fulfill the criteria of MCA 75-5-303 in order to obtain 
authorization for its new discharges, such criteria being expressly designed to protect state waters 
and assure no unreasonable degradation of surface water occurs. DEQ acted arbitrarily in failing 
to require the project to obtain a groundwater discharge permit when the totality of project 
discharges clearly implicates water pollution permitting review. In so doing DEQ has short-
circuited the purposeful pollution permit design of the groundwater pollution permit program and 
avoided the mandatory review of new pollution sources under Nondegradation Policy. These 
decisions are arbitrary and capricious, and violate the MWQA. DEQ’s 5,000 gpd trigger volume 
is itself also arbitrary, unscientific, and contrary to the MWQA. 

 
In addition, because best available science indicates that groundwater underlying the 

Quarry Project is hydrologically connected to and discharges into the downgradient Gallatin 
River, DEQ must assess the propriety of requiring the applicant to obtain a MPDES surface 
water discharge permit. Recent caselaw from the United States Supreme Court suggests that 
wastewater discharges from the Quarry Project may be the functional equivalent of a surface 
water discharge and therefore require a surface water discharge permit. Further, DEQ’s MEPA 
rules require the agency to, in determining a project’s significance, evaluate potential conflict 
with federal law. As explained above the federal Clean Water Act may require the Quarry 
Project to obtain a surface water discharge permit. The EA fails to consider these salient 
elements before determining the project not significant under MEPA and nonsignificant under 
the MWQA.  

 
Conclusion 
 

The EA fails to adequately assess impacts or significance under MEPA or the MWQA. 
DEQ possesses the authority to deny the requested COSA because as proposed the project entails 
potentially significant impacts and has the potential to cause or contribute to degradation of the 
Gallatin River. At a minimum DEQ should reexamine its non-significant MEPA conclusion and 
MWQA nonsignficance conclusion after taking a hard look at likely hydrologic connectivity of 
receiving groundwater to the Gallatin River, cumulative nutrient pollution challenges in the 
Upper Gallatin watershed, other related, existing or proposed, nutrient polluting activities in Big 
Sky, and the Department’s own preliminary impairment determination for the Gallatin River.  

 
Gallatin County’s PUD approval appears to require the Quarry Project to hook-up to 

centralized treatment once it is available, meaning the instant approval of project septic systems 
is both scientifically inappropriate and legally invalid, as well as unripe from a timing 
perspective. DEQ cannot exempt from substantive review, and thereafter approve, potentially 
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significant new sources of nutrient pollution based on an applicant’s desired timetable and 
proposed treatment works, as opposed to reviewing and conditioning a project with any 
alternatives determined necessary to assure no degradation of surface water. 

 
A simple and easy resolution to this matter would be for DEQ to reevaluate the Quarry 

Project in light of public comment and best available science, including consideration of 
cumualtive impacts. That evaluation might well provide the evidentiary basis for the Department 
to exercise its discretion and deny the requested COSA on the basis of potentially significant 
impacts/degradation to the Gallatin River, or to condition the development on hook-up to 
centralized treatment and/or require a GWPDES/MPDES permit application. Doing otherwise 
ignores best available science, indicates arbitrary agency decision-making, and is likely to lead to 
liability and delay. 
 
Respectfully- 

 
Executive Director 
Guy@UpperMissouriWaterkeeper.org  
T: 406.570.2202 
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June 20th, 2022 
 
Notice of Intent to List the Middle Segment of the Gallatin River as an Impaired Waterbody 
and for TMDL Prioritization - Request for Public Comment  
 
On March 31, 2022, Montana Department of Environmental Quality (DEQ) received a petition under 
MCA § 75-5-702 and 33 U.S.C. § 1313(d)(1) to assess the middle segment of the Gallatin River 
(Yellowstone National Park to Spanish Creek) and determine if recurrent nuisance algal blooms require 
listing as an impaired water on Montana’s 303(d) list. Based upon the Montana Department of 
Environmental Quality’s assessment of sufficient credible data, DEQ has tentatively determined the 
middle segment of the Gallatin River should be listed as impaired for excessive algal growth, due to 
exceeding established thresholds for algae developed under  
ARM 17.30.637(1)(e).  
 
DEQ is seeking comment on the draft assessment and listing decision and is and hosting a public 
meeting on July 14, 2022 in Big Sky, Montana. The meeting will include a presentation and opportunity 
for questions. Attendees can access the meeting by telephone, in-person or online. 
 
Written and electronic public comment will be accepted through August 22, 2022. Once the public 
comment closes, DEQ will review comments and make any necessary updates to the assessment. To 
view the assessment, meeting details and provide comment, visit: 
https://deq.mt.gov/water/resources#accordion1-collapse1  
 
Key petitioner requests and DEQ responses:  

 
1. Upper Mo. Waterkeeper, Gallatin River Task Force, Montana Trout Unlimited, American Rivers, and 

Greater Yellowstone Coalition (Petitioners) asked DEQ to perform a beneficial use assessment of the 
middle segment Gallatin River and examine all best available data, including that submitted with the 
petition and data within the agency’s control 

 
Response: Montana Code Annotated (MCA) §75-5-702(3) provides the department a 60-day period to 
review data. After compiling and reviewing all readily available data along with the information that was 
provided within the petition, the Montana Department of Environmental Quality (DEQ) determined 
there is sufficient and credible data for a CWA 303(d) beneficial use assessment. 
Specifically, sufficient data existed to follow the nutrient assessment methods for determining impacts 
to recreation and aquatic life. DEQ notified Petitioners of this determination on 5/31/2022.  
 
2. Evidence of Widespread and Recurrent Nuisance Algal Blooms within the Middle Segment Gallatin 

River During Calendar Years 2018 and 2020 Constitute Overwhelming Evidence of Impairment for 
Primary Contact Recreation and/or Aquatic Life and Fisheries Beneficial Uses. Summer Seasons 2019 

DEQ
of Environmental Quali:111111111111.

Montana Department

https://deq.mt.gov/water/resources%23accordion1-collapse1
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and 2021 Algal Blooms Are Also Probative of Continued Nutrient Pollution Challenges in the Middle 
Segment Gallatin River. 

 
Response: In DEQ’s beneficial use assessment program, overwhelming evidence of impairment from 
nutrient or eutrophication related listings for Montana’s wadable streams constitutes a specific decision 
pathway toward an impairment listing.  Overwhelming evidence of impairment by nutrients is identified 
in DEQ’s assessment methods as bank-to-bank algae growth or fish kills associated with high algal 
presence and low dissolved oxygen conditions. Therefore, DEQ disagrees that either of these conditions 
are present on this segment of the Gallatin River.  An overwhelming evidence approach to listing the 
Gallatin River is not triggered.  Therefore, according to our methods, a weight of evidence approach is 
used, which includes multiple types of data for analysis. 
 
3. Determine that the Gallatin River has experienced nuisance level, severe algal blooms that 

negatively affect beneficial uses. 
 
Response: DEQ’s draft assessment has determined that severe effects of eutrophication and algae 
presence affecting the uses are not present (see response to #1). According to a weight of evidence data 
analysis set forth in DEQ assessment methods, excessive algal growth occurs at levels that are beginning 
to affect aquatic life and recreation. This includes seasonal algal growth covering large portions of the 
streambed during multiple years.   
 
4. Determine that the middle segment Gallatin River is failing to fully attain its recreational and/or 

aquatic life beneficial uses 
 

Response: DEQ’s draft assessment determined that excessive algae growth is diminishing the 
recreational and aquatic life uses (shifting the types of aquatic insect hatches) on this segment of the 
Gallatin River. Therefore, these uses are not fully attained. The Gallatin River remains a robust trout 
fishery.  

 
5. List the middle segment Gallatin River as impaired by nutrient pollutants on its 303(d) List 
 
Response: Nutrients were compared to DEQ -12A standards according to DEQ’s assessment methods 
applicable to this segment. Generally, nutrient conditions were low during the applicable growing 
season and passed assessment method statistical tests based upon DEQ-12A standards. Direct measures 
of benthic algae, photos of algae growth, and aquatic insect community analysis all indicate that 
excessive algae growth is affecting aquatic life and recreational uses.  DEQ proposes to list this segment 
for “excessive algal growth” as a pollutant. DEQ proposes to addend the 2020 Integrated Report, which 
contains the 303(d) list, with this impairment listing.  

 
6. Prioritize the development of necessary Total Maximum Daily Loads (TMDLs) for the middle 

segment Gallatin River. 
 
Response: Pollutant listings require DEQ to provide a TMDL development prioritization category. Future 
steps will include determining a course of action to control algae growth. This may include determining 
thresholds for controllable pollutants as well as any local factors that affect algae growth.  DEQ will 
prioritize watershed planning efforts that will include applicable TMDLs as needed. DEQ proposes 
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identifying this impairment listing as a medium priority for watershed planning efforts. This means that 
the Department would aim to complete any necessary TMDLs associated with controlling algae within 2-
6 years after initial listing. DEQ must coordinate TMDL prioritization with the Statewide TMDL advisory 
group and feedback from this advisory council may alter TMDL prioritization over time.   
 
 



 EXHIBIT C: Quarry Project Applicant's Response to Gallatin County 



GALLIK, BREMER & MOLLOY, P.C.Attorneys at Law777 East Main Street, Suite 203PO Box 70
Bozeman, MT 59771-0070(406) 404-1728

November 4, 2019
Mayana Rice
Mathieu Menard
Office of Planning & Community Development311 West Main StreetBozeman, Montana 59715

O141PT"TAL

NOV 0 4 2019

Gallatin CountyPlanning Department

BY HANDRE: Quarry Big Sky PUD ApplicationApplicant Responses To P&Z Follow Up Questions
Dear Ms. Rice and Mr. Menard:

Matt Williams and I have been retained to represent Big Sky LLC, the
Applicant for a Conditional Use Permit for its Quarry Big Sky project. Attached is

a copy of their responses to the questions posed by the members of the Planning

and Zoning Commission.

If you have additional comments or questions prior to the hearing on this

matter, please feel free to contact me or Matt Williams ((551-6169) or our client,

directly.

Thank you for your attention to this matter.

Sin

Brian K. Gallik
Enclosure

C: Planning and Zoning CommissionMatt Williams
Big Sky LLC



November 4, 2019

Gallatin County Planning & Zoning CommissionOffice of Planning & Community Development311 West Main Street
Bozeman, Montana 59715

BY HAND

RE: Quarry Big Sky PUD Application
Applicant Responses To P&Z Follow Up Questions

Honorable Members of the Gallatin County P&Z Commission:
Big Sky LLC, the Applicant for a Conditional Use Permit ("CUP") for itsQuarry Big Sky project, respectfully submits the following responses to thequestions presented to it following the September 12, 2019 Public Hearing. Thequestions presented are attached as Exhibit A [App._1-4] and reiterated below, withBig Sky's response following. Supporting data is referenced in the answer and/or inreferenced exhibits that are also attached. Big Sky and its team members will presentthis information and be available for additional questions at the public hearing.'Before turning to the questions posed, we would be remiss if we failed toremind this Commission of the larger context for the issues before it and thesideboards applicable to this Application. See, e.g., §§ 26.5 (Standards); 26.6(Review Criteria). This is not to say, or suggest, that the questions posed are neitherrelevant or important. Instead, the Application is a zoning request, the first step in amultiple-step process where decision makers, administrative agencies and the publichave the opportunity to comment on and condition approval of the project beforeentitlements are created and foundations poured.

Before you we have an Application to revise the zoning on property that hashistorically been used for private, industrial purposes to allow a property use focusedon creating attainable housing while improving the current human environment. Atthis stage the information required, and provided, is directed toward broader policyissues applicable to zoning, where this body acts in a quasi-legislative capacity, asopposed to a quasi-judicial capacity. Stated another way, this Board is not beingasked to approve a particular project where entitlements are granted. Accordingly,
1 We incorporate by reference, Big Sky's original application and presentation to the
Planning and Zoning Commission.

1



while some questions asked may have little to presently do with the authority soughtin this Application Big Sky LLC has endeavored, in good faith, to fully respond tothese inquiries, while acknowledging that future applications will be subject toadditional, detailed information requests, further and more refined public commentand government review, and standards for approval that do not presently exist withthis Application.' While some of the concerns or objections expressed, at this stageof review, cannot lawfully justify denial of this PUD Application, it informs theApplicant on issues of common concern that will continue to be present in futureapplications that can only be made based upon an approved PUD.
It is important to keep in mind that, Big Sky LLC seeks only the authority totake the next step in a long-term development proposal: to obtain a flexible zoningdesignation that will best serve its efforts, and those of the community, to redevelopan existing, private, gravel pit and its associated industrial activities, and put thatland to community use, including to the community's efforts to provide attainablehousing, described by one of the commentators, in a question below, as an "crisis."The project also implements the goals of the Big Sky Plan by restoring, andin many cases, enhancing the natural amenities that existed in this area prior to itsuse over the past 40 years as a commercial gravel pit. It is converting a private,industrial area into a usable community space for not only attainable housing, butfor recreational and aesthetic enjoyment for the residents of the area and the greaterBig Sky area, in accord with the goals and objectives of the Gallatin Canyon/BigSky Plan.

With the redevelopment of this industrial area into a residential, communityasset, Big Sky LLC is sensitive to potential impacts this change will have on otherresources, including the groundwater, which is tied to the Gallatin River, a valuablecommunity asset that supports many businesses and is enjoyed by residents andtourists alike. To that end, it is confident that with its Application, as supplementedwith the following information, it has demonstrated compliance with the intent,purpose, and provisions of the PUD Section of the zoning ordinance, and that thePUD requested will serve the public interest.

2 For example Gallatin County is prohibited from adopting standards more stringent than
DEQ's in its subdivision process, unless it specifically notes that it intends to do so and refers to
specific peer refereed journals that support that stringency. Local water quality districts can adopt
more stringent standards, but only with the approval of the DEQ.
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TABLE OF CONTENTS
SUBJECT MATTER; QUESTIONS & RESPONSES 

Page I. WASTEWATER 

7A. Introduction 

 71.1 Provide a map of the primary septic drainfields only? It is hard tovisually separate them from the replacement fields 
 10

1.2 Is there a way to link certain drainfields with certain parts of thedevelopment that will use them'?   10
Response  

 10
1.3 Have they looked at the possibility of the septic fields leaking intothe quarry itself? Some of the drainfields are located just above thequarry on a steep slope. It doesn't appear that any of the test pitsthat were dug for the geotechnical report were in the area abovethe quarry. What kind of soils will be found up there? I assumethe ones in the quarry and above the quarry are for the commercialdevelopment. Is this the case and are they going to pump theeffluent up to those locations? 

 10
Response 

 11
1.4 Please provide detailed information on the shared on-site septicsystem plan selected for this PUD. In detail and with facts andmaps, what is the wastewater treatment septic system plan forthe Quarry PUD? How does this plan meet the GCBS goals andZoning Regulation standards and requirements'?   12

Response 

 12
1.5 Some of the drainfields are located in the floor of the quarry. Isthat soil there able to act as a proper substrate for a drainfield7  12
Response 

 12
1.6 In the application there is no analysis of and little information onthe septic system plan proposed, and there is no comparison madebetween that system and a central system for this development.An adequate system must meet the necessary goals of the GC/BSPlan and Zoning Regulation, not simply the minimum standardsset by DEQ 

 14
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TABLE OF CONTENTS
(continued)

SUBJECT MATTER & QUESTIONS 
PageI. WASTEWATER (continued)

Response 

 14
1.7 For groundwater infiltration, please provided the length of timeit takes for the waste water to reach the river, the makeup of thesoil and gravel the waste-water will pass through, the amountand rate of flow, the possible overloading of the system, nutrientloading 

 16
Response 

16
1.8 For groundwater infiltration, please provided the length of time ittakes for the waste water to reach the river, the makeup of thesoil and gravel the waste water will pass through, the amount andrate of flow, the possible overloading of the system, nutrient loading.. 18
Response 

 18
1.9. 1 would like to refer you specifically to letters by Patrick Byorth,Montana Water Director, Trout Unlimited; Guy Alsentzer, Director,Upper Missouri Waterkeeper; and Christine Sundnas, Gallatin LocalWater Quality District; regarding waste water, drain fields,nutrient loading of nitrogen and phosphorus, water treatmentsystems, and other water related issues for this development.The questions they bring up need answers 

 19
Response  

 19
1.91 Does this project have an impact on the Algae in the GallatinRiver?  

20
Response 

 20
1.93 What is the feasibility of connecting into an existing publicsystem such as the Big Sky County Water and Sewer District?   21
Response 

21
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(continued)

SUBJECT MATTER & QUESTIONS 
PageII. HOUSING 

 222.1 How much housing will be provided in the Quarry PUD for local workers
and employees of local businesses? How would this housing be keptaffordable for this group'?  

 22Response 
  

222.2 Housing crisis: What guarantees does the applicant make that will require
development of low-income housing? What mechanisms are you going to
use to restrict non-low-income housing?  

 23Response  
 23III. TRAFFIC. 

   233.1 Traffic safety concerns: The project proposes two additionalentrances/exits to the development. The traffic impact study, performedby a third and neutral party, suggests that this development and thenew traffic generated could necessitate two new turn lanes to mitigate traffic
safety concerns. How does the applicant plan to fund these improvements
should the MDT require them? Has the landscaping surrounding theapproaches been carefully considered to eliminate difficulty in identifying
oncoming traffic? How will this development not impact traffic safety?Has this project been submitted to MDT for their consideration? If so,please provide MDT's response to the Commission 

 23Response 

23IV. TOPOGRAPHY . 

244.1 Lot 1 of the Commercial development located at the north end of theproperty along the highway appears to be fairly steep according to the topo
maps attached but the imagery shows that being cleared of gravel. Has that
area been used for temporary storage of gravel and been or intended to be
leveled to the same grade as the rest of the commercial development? There
are no structures or parking lots shown on this lot in the site plan. What is
the intended of the use of Lot 1?Response 

24
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5.1 Regarding the loss of 45 acres of wildlife habitat for grizzly bear, Canadian
lynx and wolverine — what mitigation is proposed? Was there ever anenvironmental study into the impact that the original 23 acre quarry would
have on these same species of wildlife? If so, can the applicant please
provide that study to the Commission? 

 25Response 

255.2 Open space: What type of open space are you proposing? Untended and
natural? Please define. Your application suggests that the 109 acres of open
space will be available to the public. Will you take steps to mitigate any
possible wildlife encounters (i.e. monitoring and posting signs warning of
wildlife activity in the area?) Will the development only restrict this space
until it is later amended? Or, will the development put the 109 acres into
an easement for perpetuity? 

 25Response 

255.3 What specific mitigation do you propose to ensure the absoluteprotection of groundwater when it pertains to parking lots and apossible gas station?  

26Response  

 26VI. FUTURE DEVELOPMENT 
 276.1 Future plans for the sale of all or portions of the development: How do

You intend to sell this property in the future? 
 27Response 

276.2 Business uses planned: The application suggests that the businessesconsidered for development include a hotel, a restaurant, coffee shopand a gas station. Were these types of business — that will require much
higher water and wastewater usage consideration — made known toDEQ during the original discussion? Subsequently? Were theseconsidered during the design of the proposed septic?  

27Response 

 27
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I.

WASTEWATER

A. Introduction. 

The component of the Application that generated the most questions andsubstantive comments was that of wastewater. Big Sky, LLC appreciates thecomments and concerns expressed by the P&Z and other community members andshares those concerns. Protection of ground and surface water resources is ofparamount concern to Big Sky LLC and the steps taken by Big Sky, LLC, explainedbelow, include selection of a new wastewater treatment system, approved by theMontana Department of Environmental Quality (DEQ), that exceeds DEQ standardsfor groundwater discharge.

In response to Commission comments, and comments made by the public, BigSky LLC revisited its proposal and investigated what other technologies exist andare presently available at costs that will not frustrate the goal of attainable housing.It learned of the existence of a company in Butte, Montana -- SepticNET -- whichis leading the research, development and application of cutting edge technology toreduce nutrients in wastewater.

SepticNET is a wastewater treatment system which has been approved by theMontana Department of Environmental Quality (DEQ) for use with (1) new homeconstruction; (2) as an upgrade to existing on-site septic systems; or (3) as a completesmall community wastewater treatment system. Ex. B. It is presently used in manyareas of Montana, including Gallatin County, where a system was recently installednext to the shores of Hebgen Lake.

As you will learn in greater detail at the public hearing, SepticNET firstdeveloped this technology in 2011, after several years of research, and has achievedDEQ approval for the technology in its wastewater treatment facilities. Thetechnology was developed with the assistance of a grant from the Montana Boardof Research and Commercialization technology in response to high nitrate readingsin groundwater wells linked to septic systems south of Butte.

Because of the high nitrate readings in south Butte wells, the DEQ stoppedissuing individual permits for new septic systems in areas most impacted by highnitrate levels. The DEQ stipulated, at the time, that new systems may not increasenitrate levels beyond 7.5 milligrams per liter. While that level could be achieved
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with larger, community treatment systems, individual property owners seeking todevelop an acre or two of land south of Butte had few, if any, options and proposedmajor developments of land were tabled.

In response, Water & Environmental Technologies (WET), a highlyspecialized group of groundwater professionals and consultants in Butte, undertooka research and development project in an effort to create a system that could be usedin south Butte. The engineer in charge of the project, Steven Anderson, undertookextensive testing and monitoring of a range of treatment technologies to reducenutrients and other chemicals from septic tank effluent. WET then developedSepticNET and, following DEQ approval, built and installed six (6) full-scaletreatment systems in south Butte. As a result, development is again occurring insouth Butte, and the system is now employed throughout Montana and other states.
Mr. Anderson will explain that SepticNET employs a bacterial process, ratherthan chemicals used in larger models, that treat waste to similar nitrate levels. TheSepticNET system uses four (4) chambers to treat and remove nitrates. The systemis built in Butte and, as stated, can vary in size to suit one (1) home, or with largermodes, serving dozens of residents and small communities. The system, and themulti-step process used to achieve its success, is summarized by SepticNET asfollows3:

The heart of the SepticNET'" is an Aerobic Treatment Unit (ATU)nitrification reactor, featuring an up-flow/up-flow aerated,packed-column, fixed-film bioreactor which converts ammonia tonitrate through a process called nitrification. Ammonia is theprimary form of nitrogen leaving a standard septic tank, which isconverted to nitrate beneath the leaching field, where no furthertreatment occurs in many geologic conditions. The nitrificationstep, frequently overlooked by other technologies, is often thelimiting step in total nitrogen removal.

The innovative design of the nitrification reactor allows for thecomplete conversion of ammonia to nitrate without clogging frombiomass production, a critical improvement over existingtechnologies. Wastewater and air enter the column from thebottom and pass through a bed of engineered plastic bio-filtergrowth media. The agitation from the air keeps the bio-film healthy

3 https://waterenvtech.com/septicnet/ (last accessed, November 1, 2019).
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and prevents clogging. The air/water/excess bio-film mixture exitsthe nitrification reactor and enters the initial clarifier.

In the next step of the SepticNET" process, the nitrate-rich waterproduced in the aerated bio-filter flows through the initial clarifier.The innovative clarifier design allows for solids generated in thenitrification process to be collected and pumped back to the septictank, which prevents clogging and minimizes maintenance of thesystem.

The next step in the SepticNET" process is a packed column,fixed-film bio-reactor used for de-nitrification. The de-nitrificationprocess requires an environment without oxygen and a source oforganic carbon. Since all of the existing organic carbon is removedin the nitrification process, an external source of carbon is neededfor complete de-nitrification. A patent-pending carbon-based bio-film carrier is used for the de-nitrification process. This carrier isinsoluble in water and slightly buoyant, thus creating optimumconditions for de-nitrification and at the same time minimizingplugging and channeling of the wastewater.

The final step in the SepticNET" process is a settling chamberused to reduce total suspended solids (TSS) in the final effluent. Theinnovative design allows for solids generated in the nitrificationprocess to be pumped back to the septic tank, which preventsclogging and minimizes maintenance of the system. The resultingtotal nitrogen (TN) levels in the final discharge of the SepticNETimsystem are well below drinking water standards (10 mg/L).Following the final settling tank, the wastewater is sent to the drainfield.

SepticNET" also has the capability to remove phosphorus, asignificant nutrient of concern in surface water bodies. Phosphorusis removed by biological methods to about 50% of the incomingconcentrations. If further reduction is required, a phosphorusremoval media can be placed in the final settling tank which canremove phosphorus below surface water trigger levels. Theflexibility of the SepticNET" system is also demonstrated by theability to add additional modules to facilitate the removal ofcurrent or future contaminants as required by regulatory agencies.
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Table 1. EPA/Montana Approved Septic Treatment System Effluent Data versus the Se ticNETT
Treatment Technology

Final Effluent Nutrient ConcentrationAmmonia
(mg/L)

Nitrate-Nitrite
(mg/L)

Kjeldahl Nitrogen
(mglL)

Total Nitrogen
(mg1L)

MDEQ Regulatory Trigger N/A N/A N/A 7.50
Standard System 50-80 N/A 50-80 50-80
Bioclere^'

6.2 5.65 10 15.65
ReCip®

10 1.88 13 14.88
RetroFAST®

5.9 8.46 11 19.46
Amphidromena 7.0 6.67 8.5 15.17
SeptiTech®

5.1 7.02 6.8 13.82
Waterloo Biofilter® 2.4 10.2 3.7 13.90
SepticNETTu <0.1 0.4 4.2 4.60
Note: Removal concentrations based on similar wastewater influent composition.

Since its approval by DEQ in 2011, SepticNET has continued to makeimprovements in the technology, resulting in even greater protection of ground andsurface water resources.

Turning now to the questions on wastewater:

1.1 Provide a map of the primary septic drain-fields only? It is hard to visuallyseparate them from the replacement fields.

1.2 Is there a way to link certain drain-fields with certain parts of thedevelopment that will use them?

Response:

We have attached as Exhibit B, App._5, the site plan map for the proposeddevelopment that shows only the primary drain-fields as shaded. The primary drain-fields are linked to the certain parts of the development that will use them by meansof color association. The areas are colored with the same color as the primary drain-field that it will utilize. The SepticNET treatment equipment location is also shownin its respective color and is outlined in magenta.

1.3 Have they looked at the possibility of the septic fields leaking into thequarry itself? Some the drainfields are located just above the quarry on asteep slope. It doesn't appear that any of the test pits that were dug for thegeotechnical report were in the area above the quarry. What kind of soilswill be found up there? I assume that the ones in the quarry and above thequarry are for the commercial development. Is this the case and are theygoing to pump the effluent up to those locations?
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Response:

The area is permitted as a gravel mining operation through the DEQ OpencutMine permitting process. The overburden (i.e. non-sand and non-gravel material)was excavated and stored on the permitted site while the sand and gravel wasremoved, with the reclamation plan providing for a building area for commercialdevelopment. Thus, there is nothing to "leak" into the quarry, with the exception ofexisting soils which is essentially how a drain-field functions.

The Applicant has extensively studied the soil suitability of the site. Inaddition to the 11 soil test pits performed by Big Sky LLC's geotechnical engineer,forty-four (44) test soil test pits were logged by Bridger Engineering and GenesisEngineering for a total of 55 test pits onsite. Ex. D, App._8-70.

Approximately nineteen (19) groundwater monitoring piezometers were alsoinstalled in May of 2019 and are currently being monitored. Ex. C, App._6. Thesite also has 2 deep monitoring wells that provide data on water levels down to 60feet. All of the soil test pit information can be found at the end of this section. Ex.C, App._8-70.

Approximately twenty (20) soil test pits were excavated in and near thecommercial drain-field areas on the west side of the property. The soils encounteredwere sandy and silty loams with very little plasticity down to 15 feet, with sandygravels below that. No confining layers were observed in any of the test pits.

This existing soil stratum, teamed with the quarry reclamation work that isbeing completed, is designed to ensure that no "leaking" or daylighting of water willoccur, where such work is conducted in accordance with accepted environmentalstandards.

The high-quality effluent from the treatment facilities will be pumped ordosed to the drain-fields in every case as this provides a more evenly sprayedapplication or distribution for the best possible treatment in the disposal areas.

The average slope of all of the residential drain-field disposal areas is 7.6%and the commercial areas have an average of 11.9%. These slopes are well belowthe maximum allowed slope of 25% by more than a factor of 2. The excavated areain the quarry will be backfilled with overburden material from the quarry inaccordance with the geotechnical engineer's recommendations.
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1.4 Some of the drain-fields are located in the floor of the quarry. Is that soilthere able to act as a proper substrate for a drain-field?

Response:

The floor of the gravel extraction area ("quarry") is more densely compactedthan what is typical or allowed by approved environmental standards. These twoareas, located on the floor of the extraction area, will have their surfaces scarifiedand fluffed to reduce the soil density. In addition, the drain-field disposal areas willlikely be fortified with 3-5 feet of sandy material to create a sand bed or sand linedtrench, much like an elevated sand mound to provide the proper media and soil poresizes to facilitate the best possible treatment and further denitrification.
1.5 Please provide detailed information on the shared on-site septic system planselected for this PUD. In detail and with facts and maps, what is thewastewater treatment septic system plan for the Quarry PUD? How doesthis plan meet the GC/BS goals and Zoning Regulation standards andrequirements?

Response: 

Please see the PUD Site Plan in Comment 1.1, supra, for the location of thedistributed treatment systems and primary drain-fields. Ex B., App._5.

The Quarry team has taken steps to further affirm their commitment toimproving water quality and safeguard public health. They have taken theCommissioners' questions and the public comment to heart and believe there is ademonstrated need for state-of-the-art wastewater treatment technology in Big Sky'sCanyon region. Their team completed additional research into alternativewastewater solutions and believe they have found one of the best solutions available.
As explained in introductory comments, the proposed treatment system andapparatus is the patented SepticNET System designed and manufactured in Butte,Montana. The SepticNET technology is a modular system, with capacities that varyfor wastewater loads up to a current maximum capacity of 5,000 gallons per dayper unit.

The SepticNET system is approved by the Montana DEQ as a Level 2system. Approval and listing by the DEQ requires a performance history thatsubstantiates that the facility can treat wastewater loads to designated levels. Level
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2 systems are approved to treat residential wastewater to total nitrogen (TN) levelsbelow 7.5 mg/L. This treatment level is well below DEQ' s standards fordegradation of groundwater. However, actual tests of water treated in SepticNETfacilities currently in use show that this technology reduces total nitrogen to anaverage of 3.75 mg/L, thus greatly exceeding standard septic systems and otheron-site Level 2 systems. Please note that this 3.75 mg/L is measured at the "end ofthe pipe" associated with the SepticNET facility, so such measurements do notrecord the further denitrification necessarily associated with disposal through drainfields.

SepticNET is able to achieve these high treatment levels due to the innovativedesign of the system and the ability to create the environment needed for completenitrification and denitrification of effluent. The Quarry's engineers and owners havetraveled to Butte, toured the SepticNET fabrication facility and are highly impressed.As stated, the system operates in four parts.

The first component of the SepticNET system is an aerobic moving-bednitrification reactor, featuring an up-flow/up-flow aerated, fixed-film bioreactorwhich converts ammonia to nitrate through a process called nitrification. The designof this reactor eliminates plugging and excessive bio-film build-up often associatedwith other systems.

In the second phase of the SepticNET process, the nitrate-rich water producedin the nitrification reactor flows through the initial clarifier. The innovative clarifierdesign allows for exfoliated bio-film fragments generated in the nitrification processto be collected and pumped back to the septic tank. This step is crucial in preventingclogging and minimizing maintenance of the system.

The third step in the SepticNET process is a packed column, fixed-film bio-reactor used for de-nitrification. The de-nitrification process requires anenvironment without oxygen and a source of organic carbon. Since all of theexisting organic carbon is removed in the nitrification process, an external source ofcarbon is needed for complete de-nitrification. A patented carbon-based bio-filmcarrier is used for the de-nitrification process. This carrier is insoluble in water andslightly buoyant, thus creating optimum conditions for de-nitrification and, at thesame time, minimizing plugging and channeling of the wastewater.

The final step in the SepticNET process is a clarifier tank used to reduce anyremaining total suspended solids (TSS) in the final effluent. The resulting TN, Total
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Suspended Solids (TSS) and Biochemical Oxygen Demand (BOD) levels in the final
discharge of the SepticNET system are well below current regulatory standards.
1.6. Why is a central system for this development not proposed instead ofmultiple septic systems? In detail and with facts, why is the PUD wastewater treatment plan better than a central waste water and sewage system?

Response:

The Quarry Project is proposing to use SepticNET systems for the treatment
of the sewage effluent. The SepticNET technology is not fabricated into units that
meet the discrete wastewater loads of individual developments. Instead, to keep
costs relatively low, they are manufactured with a modular design of varying
wastewater capacities for differing loads. The current maximum capacity of a
SepticNET facility is 5,000 gallons of wastewater per day. The Montana DEQ
must approve by listing all facilities for the treatment of wastewater. This listing
process requires that a technology demonstrate over time that it has the sustained
ability to treat wastewater to designated levels. Because SepticNET currently
only manufactures a facility with a maximum capacity of 5,000 gallons per day,
there is no facility using the same technology that has been approved and listed by
the DEQ for amounts over this threshold.

Nonetheless, the SepticNET facilities proposed by The Quarry identify
treatment levels far superior to other local existing systems in many facets but
specifically in terms of treatment of total nitrogen. The following table provides
the total nitrogen effluent levels for various systems in the local area:
Waste Water Facility Effluent Total Nitrogen (mg/1) CommentsAverage Max Month SepticNET 

3.75 
1)Big Sky Water & Sewer District 17.5 Effluent from SBR 2)Big Sky Water & Sewer District 15._5 22.9 Filtered Effluent 3)

City of Bozeman WRF 6.1 10.6 4)Four Corners Water & Sewer Dist. 7.9 11.2 5)Advantex Level 2 
24 

6)
1) Data from SepticNET
2) WRFF Conceptual Design and Effluent Reuse and Discharge Study,September 2018 AE2S — Technical Memo 13) WRFF Conceptual Design and Effluent Reuse and Discharge Study,
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September 2018 AE2S — Appendix4) EPA ECHO DMR Database (2016 — 2019)5) EPA ECHO DMR Database (2018 -2019)6) MDEQ Approval Level

The SepticNET system is able to produce an effluent quality that is farsuperior to any of the referenced systems and provides considerably better nitrogenreduction than what the Big Sky Water & Sewer District proposed plant upgradewill ultimately be rated for. The SepticNET technology is designed based on asmall-scale system.

Using a number of relatively small wastewater systems also offers advantagesin integrating the capital costs of wastewater treatment with the targeted market forthe lots identified in The Quarry, and otherwise preserve the water quality benefitsof the SepticNET technology. Specifically, these advantages include:
• Allows treatment system operation at design flows producing higherquality effluent sooner;

• Allows the treated effluent to be dispersed more evenly across theproperty which is beneficial in minimizing impacts on groundwater;
• Ability to match the treatment improvements with the pace of projectdevelopment schedule;

• Small systems that match development pace can be more flexible andmore energy efficient;

• Small systems solutions are more affordable and faster to implementany future problem associated with treatment will be isolated to a singletreatment unit so the source of the problem can be quickly identifiedand corrected.

The distributed wastewater treatment system using the SepticNETtechnology is a better solution for The Quarry because it provides the best possibletreatment as the development progresses through its growth phases. A largecentralized wastewater sewage system typically must be designed and built forfull scale development. Often times, these systems are not capable of operatingcorrectly until nearly complete buildout has been achieved. Finally, suchcentralized systems are likely to be prohibitively expensive given the market
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identified for this project, particularly when all the capital costs of such a system
are front-ended with low wastewater flows that sponsor added operation costs.

Finally, using segregated facilities with individual drain fields ameliorates
the impacts of wastewater discharged through one central drain field.

1.7 In the application there is no analysis of and little information on the septic
system plan proposed, and there is no comparison made between that system
and a central system for this development. An adequate system must meet
the necessary goals of the GC/BS Plan and Zoning Regulation, not simply
the minimum standards set by DEQ.

Response:

As explained above, the standards applicable to this Application are set aregoverned by State law, with the authority to review compliance with those standards
delegated by the legislature to the Montana Department of Environmental Quality
(DEQ). The county is prohibited from adopting standards more stringent thanDEQ's in its subdivision process, unless it specifically notes that it intends to do so
and refers to specific peer refereed journals that support that stringency. MCA § 76-
3-511. Local water quality districts can adopt more stringent standards, but only
with the approval of the DEQ. Here, as explained, we are not even at the subdivision
step of the process and the standards adopted by the DEQ apply.

Notwithstanding the applicable laws and regulations, the members of the
Quarry team have taken further steps to demonstrate their commitment to improvingwater quality and further safeguarding public health, a goal of the applicable growth
policy. They took a hard look at the Commissioners' questions and public comment
and believe there is a demonstrated need for a state-of-the-art wastewater treatment
technology in Big Sky's Canyon region. Their team undertook additional research
into alternative wastewater solutions and believe they have found one of the best
solutions available.

The operation of this particular system is monitored in real time by copper
line or cellular technology by a licensed operator. Currently SepticNET is theoperator of the systems as this entity has voiced a continuing interest in assuring that
its facilities achieve the highest level of treatment possible. SepticNET can monitorand change many parameters of operation from its offices. DEQ has required that
each system be equipped with a lock out or shut down feature that can be triggeredremotely in the event that the system is not being properly operated, maintained, or
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routinely tested. This prevents a renegade system from occurring and provides thebest possible assurances that the system is operating correctly.

The analysis and information on the proposed SepticNET system is bestillustrated by looking at the actual treatment data from the existing systems inMontana that have been sampled over the years.

Wastewater treatment is a complicated process involving numerous biologicalcomponents and various environmental conditions. SepticNET's modular designallows it to efficiently remove Total Nitrogen (TN), Biological Oxygen Demand(BOD), and Total Suspended Solids (TSS); and allows the treatment system topotentially be upgraded to remove additional contaminants if needed.

The following items summarize SepticNET performance data obtained fromsystems located throughout Montana, which provides an accurate expectation ofhow SepticNET will perform at other Montana locations such as the Quarry in BigSky.

Total Nitrogen
Design Influent — 75 mg/L
Average Effluent — 3.75 mg/L (including start-up samples)
Average Removal Efficiency — 95%

BOD
Design Influent — 200 mg/L
Average Effluent — <20 mg/L
Average Removal Efficiency — 95%

TSS
Design Influent — 150 mg/L
Average Effluent — <10 mg/L
Average Removal Efficiency — 95%

This data demonstrates the proposed system is using some of the besttechnology available today. It clearly shows the "improved" technology theSepticNET Systems brings to the table. We have also attached, as Exhibit F,App._72, the engineer's design report and spreadsheet data (Ex. E, App._71)that isreported to DEQ showing the collected information from SepticNET.
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1.8 For groundwater infiltration, please provided the length of time it takes forthe waste water to reach the river, the makeup of the soil and gravel the wastewater will pass through, the amount and rate of flow, the possible overloading ofthe system, nutrient loading.

Response:

The treated wastewater effluent will enter the soil below the drain-field beforeentering groundwater. Based on the closest drain-field to the river, it will takeapproximately three (3) weeks for the treated effluent to be mixed with groundwaterand make its way to the surface water body.

The shallow aquifer is located in deposits of Quaternary alluvium materialsbased on literature information. The soil logs on the project site that encounteredgroundwater indicate that the groundwater is located in material described as graveland cobbles with sand and gravel and cobbles with clayey sand.

Based on a rudimentary groundwater model, the rate of groundwater flowacross the project site that is directed towards the river is approximately 4,000,000gallons per day.

The proposed SepticNET system is monitored at least on a weekly basis. Thisinterval allows for any overloading of the systems to be discovered soon after itoccurs, including the cause of the overloading which allows for timely identificationand remediation.

In sum, the proposed SepticNET systems provide the best availabletechnology for treatment of the identified limiting nutrient, nitrogen, and thereforewill have a minimal impact on nutrient loading of the area water bodies.
Travel Time from Drain-field to West Gallatin River

Parameters
Distance to river (L) = 1,320 feet (worse case)Gradient (i) = 0.022 ft/ft (onsite data)
Hydraulic Conductivity (K) = 515 feet/day (data from Lazy J South)Porosity (n) = 0.2 (estimate)
Flow Velocity (V) = Ki/n = 57 ft/day
Travel time = LN = 23 days
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Groundwater Flux 
Parameters
Groundwater Flow Width (W) = 3,000 feet
Groundwater Flow Depth (D) = 15 feet (MDEQ Value)
Gradient (i) = 0.022 ft/ft (onsite data)
Hydraulic Conductivity (K) = 515 feet/day (data from Lazy J South)
Flow = KiWD = 510,000 cubic feet per day = 3,800,000 gallons perday

1.9. I would like to refer you specifically to letters by Patrick Byorth, MontanaWater Director, Trout Unlimited; Guy Alsentzer, Director, Upper MissouriWaterkeeper; and Christine Sundnas, Gallatin Local Water QualityDistrict; regarding waste water, drain fields, nutrient loading of nitrogen andphosphorus, water treatment systems, and other water related issues for thisdevelopment. The questions they bring up need answers.

Response:

The Quarry team has studied the letters, including the most recent lettersubmitted along with Commission comments. In response, and as explained, itundertook and completed additional research into state-of-art systems for both wastewater and storm water. The results of those efforts are summarized in thesecomments and attached exhibits. The engineers responsible for the design of thesystem will be available for questions and comments at the public hearing.

The Applicant has demonstrated the desire to understand and implement thebest technologies that are available, exceeding the applicable standards of theindustry. The proposed wastewater and storm water infrastructure far exceed theminimum standards required by DEQ and local Health Department. Why? Becausethe Applicant lives and works in the community, heard the concerns and agrees thatthis area deserves a level of commitment to water quality that the SepticNET systemwill deliver. Had the Applicant known of this system at the start of this process, itlikely would have been pursued from the beginning.

As to the water rights, we are not aware of a single instance in which aproposed development has its water rights in place at the time of an application fora preliminary plat. It is the preliminary approval itself that defines the number andtypes of developments. Because the amount of a water right as measured by flowand volume is a product of the amount of water reasonably required for the project,
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it makes inherent sense to await a delineation of the number and types of
developments before finalizing the water rights.

1.91 Does this project have an impact on the Algae in the Gallatin River?

Response:

This comment probably relates to "algal blooms" in the West Gallatin River,
such as those that were observed in 2018. According to Dr. Nicklin, there are several
factors that can affect the evolution of such blooms, including temperature changes
and nutrient loading (e.g., nitrates, phosphorous, etc.) from natural or non-natural
sources such as development or agriculture. The Quarry project will not cause or
accelerate algal blooms along the main stem of the W. Gallatin, because its
wastewater discharge will not contribute nutrients in amounts sufficient for such
results.

The presence of algae in surface water is a natural phenomenon. In some
instances, "algal blooms" may occur in association with temperature changes and/or
increased nutrient loading. The most common source of algal blooms in Montana
is associated with discharges of nitrogen from fertilizer use or by livestock
production attendant to agriculture use of lands. Such effects along the main stem
of the West Gallatin River, especially above the West Fork, are probably
insignificant because of the limited agricultural use of adjacent lands.

Algal blooms are not dependent upon nutrient discharge from agriculture or
other developments, as one of the more significant blooms observed in 2018
occurred far south of development that may otherwise have created or accelerated
such an effect. Consequently, other factors aside from development can lead to
algal blooms.

In order to address the algae issue specific to The Quarry project, we have
examined water quality data collected by the Gallatin River Task Force. Those data
indicate that nitrate concentrations in the West Gallatin River above (south) of the
confluence with the West Fork are generally very low often at concentrations at or
below the detection limit. The "detection limit" means any change in concentration
that cannot be measured using generally employed water quality methodologies.
The "higher" levels that were observed are further south near the Taylors Fork and
to its south.
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Nitrate observations from the W. Gallatin River just south of the Quarry atBucks T4 are at/or below the detection limit of 0.01 mg/L. This suggests that affectsfrom development along this portion of the W. Gallatin River are insignificant froma nutrient (nitrate loading) perspective. Thus, it seems unlikely that development in
this area contributes in any measurable way to algal growth along the W. GallatinRiver. In order to further assess and determine the potential significance of the
Quarry drain fields effluent on the W. Gallatin River nitrate levels, a mass balanceevaluation was conducted to determine the resulting potential change in nutrientconcentration in the West Gallatin where SepticNET systems are employed for
wastewater treatment. The calculated net potential change was well below that
detection limit of 0.01 mg/L. In other words, any potential contribution to theGallatin River will not be detectable. The effects of The Quarry drain fields as they
pertain to algal growth in the W. Gallatin River will be insignificant or non-existent.

1.93 What is the feasibility of creating, constructing and joining a new public
system such as a "Canyon Water and Sewer District"?

Response:

The Big Sky County Water and Sewer District (BSWSD) has looked atexpanding its boundaries to include the Canyon area a number of times over theyears. Currently the Gallatin River Task Force is looking at wastewater issues in theCanyon area. Based on similar endeavors, the creation of a Water and/or SewerDistrict will take an indefinite number of years to happen. Once created, it will likelytake a significant number of years to develop financing, permit a facility, and
construct it prior to being able to provide service to any customers.

A water and sewer district is not of course by itself an answer to centralwastewater facilities. It is a means to potentially finance such developments, and
because such districts have recourse to ad valorem taxing authorities, the debt
associated with such wastewater facilities is typically less expensive than other
mechanisms such as revenue bonds. Nonetheless, a viable water and sewer districtmust have an adequate tax base. If lands currently not earmarked for developmentare incorporated into such a district, through the landowner's consent or otherwise,such a district is likely to induce additional subdivisions, because such landowners
are unlikely to tolerate paying for wastewater they don't utilize. On the other hand,
if the district is circumscribed more narrowly it is very possible that the tax base will
not be able to carry the required financing associated with a centralized wastewatersystem. These issues are not inherently mooted by an expansion of the BSWSD,
because the central tenet of a water and sewer district is a common benefit to all the
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lands included within the boundaries. As a result, such an expansion presumes new
facilities within the BSWSD that benefit all the lands.

The Applicant has previously agreed to be included in a Canyon wastewater
district. In addition, in order to allow for ease of future connection to a district when
one is available and functioning, the Applicant proposes to install force main piping
from its proposed wastewater systems to the Highway 191 right of way.

II.

HOUSING

2.1 How much housing will be provided in the Quarry PUD for local
workers and employees of local businesses? How would this housing be
kept affordable for this group?

Response: 

The Applicant has been working with the Big Sky Housing Trust since the project
was contemplated. Our joint goal is to have the housing on the project be available
to all workers and employees of local businesses. The Big Sky Housing Trust will
be involved throughout the sales process, from helping qualify and prioritize buyers,
to helping buyers secure financial assistance, to deed restricting a portion of the
homes.

The Applicant's goal is to keep the house affordable with a number of
different strategies.

1. A portion of the residences will be deed restricted;

2. We plan to restrict short term rentals to try to eliminate investors that
only purchase residences to put them in short term rental pools such as
Air BNB and Vacation Rental By Owner VRBO)

3. By inclusion of the Big Sky Housing Trust as a partner in this project,
the Applicant has demonstrated its commitment to prioritize the people
who get the first opportunity to purchase as locals living and working
here full time, who provide vital infrastructure to this community, and
not allow the homes to be used for investment.
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2.2 Housing crisis: What guarantees does the applicant make that will
require development of low-income housing? What mechanisms are you going to
use to restrict non-low-income housing?

Response:

HOA covenants, to be submitted at the time of subdivision, will restrict short
term rentals and the number of unrelated occupants per household and bedroom, as
allowed by law.

TRAFFIC

3.1 Traffic safety concerns: The project proposes two additional
entrances/exits to the development. The traffic impact study, performed by a third
and neutral party, suggests that this development and the new traffic generated
could necessitate two new turn lanes to mitigate traffic safety concerns. How does
the applicant plan to fund these improvements should the MDT require
them? Has the landscaping surrounding the approaches been carefully
considered to eliminate difficulty in identifying oncoming traffic? How will this
development not impact traffic safety? Has this project been submitted to MDT
for their consideration? If so, please provide MDT's response to the Commission.

Response: 

The time for MDOT review and comments is at the subdivision stage, not
now. However, the Applicant plans submit its final development proposal, at that
time, to MDOT and will follow the conditions imposed by that agency, which has
jurisdiction over this issue. In the interim, the Applicant's project engineer and
traffic engineer have met with MDOT (Kyle Demars) and worked through the three
access placements to MDOT' s initial satisfaction. The full Traffic Impact Study for
the proposed development has been submitted to MDOT (Jon Burnett) and is
currently in the MDOT Systems Impact review process.

The Applicant intends to fund traffic design mitigation as required by MDOT
with private dollars.

The landscaping has been carefully considered in the vicinity of the proposed
accesses. According to Bob Abelin, Professional Traffic Operations Engineer
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(PTOE), "the MDT access permit application and approach design process will
consider and review all infrastructure and landscaping in or near the proposed
intersections with Highway 191 to ensure adequate vision triangles and proper
stopping site distances are provided. The proposed development will add traffic to
the existing road network. The purpose of the traffic impact study is to identify these
impacts and then provide offsetting mitigation to maintain traffic safety. All traffic
impacts and mitigation measures will be reviewed by MDT for concordance and
approval to ensure that public safety is maintained."

IV.

TOPOGRAPHY.

4.1 Lot 1 of the Commercial development located at the north end of the
property along the highway appears to be fairly steep according to the topo maps
attached but the imagery shows that being cleared of gravel. Has that area been
used for temporary storage of gravel and been or intended to be leveled to the same
grade as the rest of the commercial development? There are no structures or
parking lots shown on this lot in the site plan. What is the intended of the use of
Lot I?

Response:

The area that is the proposed Lot 1 is currently a temporary overburden
storage area as depicted on the attached permit exhibit. The imagery is a few years
old and the overburden pile is a more recent addition to the location. The area in Lot
1 is intended to be leveled to the same grade as the rest of the commercial
development. No structures are currently planned because the intended use for this
commercial parcel has not been determined at this time. As the review process
moves forward, additional information will likely help shape the ultimate use for this
parcel. The use of course will conform to the existing zoning that is in place. See
Ex. G, App._85 (Big Sky Re-Permit Boundary).

I/

II

II

II

24



V.

WILDLIFE & OPEN SPACE

5.1 Regarding the loss of 45 acres of wildlife habitat for grizzly bear,Canadian lynx and wolverine — what mitigation is proposed? Was there ever an
environmental study into the impact that the original 23 acre quarry would have
on these same species of wildlife? If so, can the applicant please provide that study
to the Commission.

Response:

According to the wildlife biologist at Power Engineers, "no species-specific
mitigation will be applied for grizzly bear, wolverine, or Canada lynx. While
specific habitat requirements do vary by species, these three species are considered
large carnivores that require large expanses of relatively undisturbed wilderness
which are not present in the project area. As such, habitat quality and usage by these
three species is likely already substantially reduced within the area proposed for
development because of the on-site gravel pit operations and of course, its close
proximity to existing residential and commercial developments and associated
transportation infrastructure. Because the project area, including the 45 acres of
previously undisturbed area provides minimal habitat value to grizzly bear,
wolverine, or Canada lynx, and is already an existing disturbance, in our professional
opinion it is not necessary for the project to propose any species-specific mitigation
measures at this time."

5.2 - Open space: What type of open space are you proposing? Untended
and natural? Please define. Your application suggests that the 109 acres of open
space will be available to the public. Will you take steps to mitigate any possible
wildlife encounters (i.e. monitoring and posting signs warning of wildlife activity
in the area?) Will the development only restrict this space until it is later
amended? Or, will the development put the 109 acres into an easement for
perpetuity?

Response:

The Quarry at Big Sky Project has dedicated 109.55 acres of its property for
the preservation of natural open space within the development as defined in the
Gallatin Canyon Big Sky Zoning Regulation (Section 6). The Open Space will
primarily consist of approximately 102.53 acres of unimproved, untended/natural
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landscapes, and approximately 7.02 acres of Open Space, Common and Green land.
The Common and Green land open space is located between the residential pods.
All open space is available to the public.

Access to the open spaces is provided via sidewalks within the development
and recreational trail system. A trail system is planned through the intended/natural
Open Space. The trail system will link to existing and proposed bike and trail
systems adjacent to the site as indicated on the PUD Circulation Plan.

The Applicant has worked with the Big Sky Community Organization to
provide a trail plan that can be linked with other proposed trails in their master trails
plan with intent to provide access to other areas of open space within Big Sky.

Standard Big Sky trail practices, such as trail signs, are anticipated. The
Applicant does not intend to provide additional measures to mitigate wildlife
encounters other than standard practices already utilized in Big Sky.

All Open Space will be owned and maintained by the Property Owner's
association pursuant to the Declaration as the "Area of Common Responsibility".
The Open Space contained within the development will be dedicated, preserved, and
maintained for passive and active recreation, wildlife habitat and protection of
scenic, unique or important natural features. Open space shall be preserved in
perpetuity as an Open Space Parcel through the final plat process at the time of
subdivision review and approval for subdivisions within this PUD. Open Space will
be dedicated in phases in conjunction with project development phasing plan. See
also, Original PUD Application (Tab 22 Zoning Narratives, Quarry PUD
Supplemental Information, Site Plan, and Final Conditions.

5.3 What specific mitigation do you propose to ensure the absolute protection
of groundwater when it pertains to parking lots and a possible gas station?

Response: 

In the residential areas, the project will collect all storm water runoff in
parking areas, curb and gutter sections, and road-side swales where it will be
attenuated in storm water storage ponds in accordance with DEQ 8 standards. The
commercial parking areas shall collect runoff in rain gardens located in landscape
islands of the parking lots. The rain garden approach will provide much better
bioretention, pollutant removal, and groundwater recharge. When larger flows are
experienced, the overflow from the rain gardens is captured by the Storm Tech
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buried retention storage systems under the parking areas. The inlets convey storm
runoff into the isolator row of the separation and infiltration system where it filters
the storm water and removes up to 80% of the suspended solids and 90% petroleum
hydrocarbons. The storm water is then allowed to recharge the aquifer through
infiltration. See attached Quarry Site Map and the technical specifications by Storm
Tech. Ex. H, App._86-93; Ex. I, App._94.

The Applicant stipulates they are not interested in, and will not pursue,
development of a gas station at this location.

VI.

FUTURE DEVELOPMENT 

6.1 Future plans for the sale of all or portions of the development: How do
you intend to sell this property in the future?

Response:

The Applicant's intent is to go through the subdivision process at the
completion of the PUD process. The developer plans to build the residences and
then work with the Big Sky Housing Trust to qualify people and select an order of
people to offer the homes to first, based on qualifications like length of time living
in Big Sky. The homes will then be sold to the qualified home buyers.

6.2 Business uses planned: The application suggests that the businesses
considered for development include a hotel, a restaurant, coffee shop and a gas
station. Were these types of business — that will require much higher water and
wastewater usage consideration — made known to DEQ during the original
discussion? Subsequently? Were these considered during the design of the
proposed septic?

Response:

Yes. These proposed likely businesses are and have always been included in
the sewage generation calculations. Ex. J, App._95. These calculations were part
of their discussions and are in the preliminary submittal to DEQ. The businesses
actually have less water and wastewater usage considerations than the corresponding
apartments on upper floors.

27



For example, in the building on Lot 3, the commercial portion of that building
produces only 25% of the total sewage generated in that building. The storage unit
building (10,000 sq. ft) that has been proposed for Lot 11 uses almost no water
except for a bathroom and office.

It is noted that the applicant has proposed a convenience mart/gas station on
Lot 1 and has since decided to remove the gas station while leaving the convenience
mart. These numbers have been included in the design of the proposed septic and
are reflected on the enclosed sewage generation work sheets.

VII.

CONCLUSION 

RESPECTFULLY SUBMITTED this 4th day of November, 2019.

MW L s7/ PLI

Matthew Williams
777 East Main, Suite 205
Bozeman, MT 59715

MOLLOY, P.C.

...

B an Gallik
777 East Main, Suite 203
Bozeman, MT 59715

Exhibits

C (with enclosures):

Gallatin County Planning Office
Erin Arnold, Gallatin County Attorney's Office
Client
Consultants
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UPPER GALLATIN NUTRIENT ASSESSMENT & 
REDUCTION PLAN 
 
TECHNICAL MEMORANDUM: 

Preliminary Estimate of Nutrient Loading and Potential Mitigation Projects 
 
DATE:  October 17, 2020 
 
FROM:  Chris Allen, Ph.D., PE, Sarah Howell, Scientist 
 
 
Executive Summary 
The study area covers select drainages within the Gallatin River drainage from the 
headwaters in Yellowstone National Park, to USGS Gage Station 06043500 downstream of 
the confluence of the Gallatin with Spanish Creek. This scenic river and its tributaries are a 
vital resource notable for its recreational capacity and fisheries. Small increases in instream 
nutrients can have significant effects on aquatic organisms altering the aquatic food web, 
changing the ability of the river to support recreational activities, and promoting the growth 
of algae that can significantly impact fish populations. To maintain stream health in the region 
the Montana Department of Environmental Quality (DEQ) has set instream standards of 0.3 
mg/l total nitrogen as N and 0.03 mg/l total phosphorus as P during summer baseflow within 
wadable streams. Ongoing water quality monitoring performed by the Gallatin River Task 
Force (Task Force) indicates that portions of the West Fork of the Gallatin River have 
exceeded the threshold values for nitrogen (see Figure ES1). On the mainstem Gallatin River, 
nitrate concentrations downstream of the ‘Canyon Area’ developed corridor and confluence 
with the West Fork exceed background concentrations, most notably during base flow. This 
assessment provides preliminary quantification of nutrient loads and potential mitigation 
strategies for anthropogenic nutrient sources. Findings are anticipated to be used to prioritize 
nutrient abatement projects and potentially serve as a framework for establishing a nutrient 
trading structure with the DEQ to facilitate comprehensive nutrient management and 
mitigate effects associated with development growth in the Big Sky region. 
 
Nutrients enter and cycle through the ecosystem as a result of both natural processes and 
human activity. Nitrogen and phosphorus are deposited with precipitation and in wind 
transported particulate material. Both nitrogen and phosphorus also dissolve into water as a 
result of rock weathering (Montana DEQ, 2013, Montross, 2013). The regional geology may 
play an outsized role in nutrient levels for some components of the watershed, especially in 
the headwaters where geology is influenced by geothermal activity. Even low concentrations 
of natural nitrogen can result in a large mass loading of nitrogen. During peak runoff the 
concentration of nutrients in the water is dominated by natural nutrient loads, primarily 
atmospheric deposition and rock weathering. The total mass of nitrogen added to the 
ecosystem because of human activity is relatively small compared to natural loading. 
However, anthropogenic sources of nitrogen from wastewater, domestic animals, and land 
disturbance have a substantial effect on nutrient concentrations during summer and winter 
base flow conditions. 
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The primary contributions of anthropogenic nitrogen (from largest to smallest) were found to 
be wastewater irrigation, onsite wastewater treatment systems, equestrian and grazing 
operations, stormwater/erosion, and domesticated animals. Table 1 presents estimated 
annual loading for the Gallatin River and the West Fork (watershed with greatest 
anthropogenic loading) in comparison to the estimated natural load. Load estimates for the 
Gallatin River watershed include the load from the West Fork watershed. 
 
TABLE 1. ESTIMATED ANNUAL LOAD OF NITROGEN FROM ASSESSED SOURCES INTO 
THE WATERSHED* 

WATERSHED 

 

NATURAL 

LOAD  

MUNICIPAL 

WASTE 

WATER 
 

ONSITE 

SYSTEMS 
 

GRAZING/ 

STABLES 

STORM 

WATER 
DOMESTIC 

ANIMALS 

West Fork 47,100 12,000 4,400 3,300 2000 1,000 

Gallatin 530,900 12,000 12,700 13,000 2000 1,200 

*All units N lb/year. 
 
The loads estimated in the table above do not represent the total load that ends up in the 
stream. For instance, of the 530,000 pounds of nitrogen deposited naturally onto the 
watershed per year, only 62,000 pounds of nitrogen is estimated to be exported - an 
approximate 90% reduction (Schwarz, 2006). Similarly, wastewater irrigation is applied using 
methods designed to reduce instream loading, with the majority of the load consumed by 
agronomic uptake and aquifer processes such that only a portion reaches the waterway. The 
estimated stream load compared to the applied nitrogen to the West Fork watershed can be 
seen in Figure ES2.  
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The natural processes that govern the transport 
of nitrogen to the streams are complex. Research 
conducted on similar systems in conjunction with 
modeling can be applied to the region to estimate 
the likely fraction of nitrogen load that ends up in 
streams. These values can then be compared to 
loads estimated using measured changes in water 
quality during base flow when the streams are 
comprised primarily of resurfacing groundwater. 
Using the West Fork as an example, the estimated 
stream load from groundwater sources based on 
changes in water quality prior to the confluence 
with the South Fork is approximately 5,000 
pounds N per year. Table 2 presents a summary 
of estimated instream nitrogen loads for the West 
Fork and associated concentration increase. 
Nitrogen loads from the Meadow View Golf 
Course and onsite systems in the watershed are 
approximately 2,000 lb N yr-1 and 1,500 lb N yr-1, 
respectively. These estimated loads correspond 
well to available water quality data (measured 
concentration increases across individual 
reaches). The ‘Other’ load designation in Table 2 
represents an additional 1500 lb N yr-1 that could 
be attributable to other sources (e.g. stables, 
stormwater, domestic animals) or concentration 
variability.  
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TABLE 2. ESTIMATED ANNUAL INSTREAM LOAD OF NITROGEN FROM ASSESSED 
SOURCES IN THE WEST FORK DRAINAGE AND MITIGATION POTENTIAL  

ESTIMATED 
INSTREAM 
LOAD 
(N lb/yr) 

ANNUALIZED LOAD 
BASE FLOW 
CONCENTRATION 
(mg/l as N) 

MITIGATION 
POTENTIAL 

Wastewater 
Application  

2,000 0.08 High 

Onsite systems 1,500 0.07 Med 

Other  1,500  0.02 High 

Measured In-stream 
Load 

5,000 0.23 
 

 
The Task Force and Big Sky Headwater Alliance have previously compiled a list of proposed 
mitigation efforts; these efforts are assessed along with additional potential mitigation 
strategies (see Nutrient Assessment Results and Recommendations, page 19). The greatest 
long-term reduction in anthropogenic nitrogen will result from the Big Sky County Water and 
Sewer District’s (District) significant commitment to upgrade the Water Reclamation Facility 
(WRF). This upgrade will reduce the concentration of effluent to less than 5 mg/l N, 
representing an approximately 75% reduction compared to the existing treatment plant 
effluent quality. Further load reduction associated with wastewater irrigation, including 
accumulated nitrogen load in the aquifer, can be achieved by intercepting and mitigating 
shallow groundwater utilizing engineered wetlands at known point sources (e.g. chapel 
spring) and general placement along the West Fork riparian corridor. Finally, careful golf 
course best management practices (BMPs) can be employed to minimize fertilizer related 
nutrient loading and stormwater runoff loading. Irrigation practices can be further optimized 
by the generation of a Hydrus soil profile model to better determine application rates and 
anticipated leching. Preliminary estimates indicate that as flows increase 10,000 to 16,000 
pounds per year of nitrogen loading can be mitigated from golf course related loading, 
primarily attributable to the ongoing Big Sky WRF upgrade, resulting in potential in-stream 
nitrogen load reduction in the 4,000 to 6,000 pounds (including all three irrigated golf 
courses) per year range. 
 
Increasing public awareness and providing testing and maintenance grants for the regions 
aging onsite systems can have considerable effects in maintaining and/or reducing the 
present load from onsite systems. Working with residences, communities and businesses that 
are very near the Gallatin River and its tributaries can have a considerable effect. Looking 
toward the future, connecting onsite systems to centralized treatment where available, 
advocating for water quality based design objectives for new development, and mitigating 
impacts of past development, remains an important endeavor. For example, the recently 
completed Canyon Area Sewer Feasibility Study (WGM, 2020) identified that growth in the 
Canyon Area alone could double the instream nitrogen contribution of the area to over 6,000 
pounds N per year in the absence of comprehensive sewer planning and central 
infrastructure. Ongoing stream data collection considering both water quality and flow rates 
is critical to assessing current nutrient loads and in assessing the efficacy of any mitigation 
efforts.  Lastly the value of providing outreach, education, and incentives for individuals to 
maintain a healthy relationship with their watershed is not to be underestimated. Improved 
awareness regarding stormwater management, implementing livestock related BMPs and 
improved grazing practices, and promoting activities as simple as dog poop pick-up and 
proper fertilizer application, provide a combined potential of 1500+ pounds per year of 
nitrogen loading reduction. 
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Introduction 
With head waters in Yellowstone National Park, the Gallatin River drains approximately 
84 square miles of scenic, mountainous terrain before discharging out into the Gallatin 
Valley. This scenic river is a vital resource notable for its recreational capacity and 
fisheries. Small increases in instream nutrients can have significant effects on aquatic 
organisms, changing the ability of the river to support recreational activities, and 
promoting the growth of algae that can significantly inhibit some water uses.  
 
The study area for this nutrient assessment covers select drainages from the headwaters 
of the Gallatin to USGS Gage Station 06043500 which is located downstream of the 
confluence of the Gallatin River and Spanish Creek. The watershed has been broken into 
sub-watersheds for analysis which can be found in Figure 1, and a table of sub-watershed 
areas and percent contributing to the gaged watershed found in Table 3.  In the table, 
the designation for nutrient analysis level indicates the level of anthropogenic load 
assessment performed based on available data and/or nutrient transport modeling; 
watersheds labeled as none were outside the designated study area but contribute 
hydraulically to USGS Gage Station 06043500. 
 
Water quality data for the Gallatin River and select tributaries has been collected by the 
Task Force since the year 2000 with select sample locations visible in Figures 1 and 2. 
The community of Big Sky, Big Sky Resort, Spanish Peaks, and most of the Yellowstone 
Club, which represent the majority of intensified land uses in the area, are situated in the 
West Fork of the Gallatin sub-watershed. A figure of land use across the watershed can 
be found in Figure 2, noting both the water quality sample locations analyzed in this 
report and the location of development proximal to the West Fork of the Gallatin River. 
The West Fork of the Gallatin River is considered an impaired stream which means that 
nutrient loads into the system are restricted and instream concentrations of nutrients are 
to be kept below threshold levels set by the DEQ in a Total Maximum Daily Load (TMDL). 
To maintain stream health in the region, the DEQ has set threshold concentrations of 0.3 
mg/l as total nitrogen (N) and 0.03 mg/l as total phosphorus (P) from the beginning of 
July through September. The main stem of the Gallatin is not considered impaired; 
however, there is a growing interest to provide increased environmental protection for 
the Gallatin River with the specific intent to minimize or prevent new nutrient sources 
proximal to the river. 
 
Nutrient based water quality analysis performed by the Task Force has traditionally 
focused on nitrate and indicated that portions of the West Fork of the Gallatin River have 
exceeded the threshold values presented by DEQ. Furthermore, immediately 
downstream of the West Fork, nitrate values exceed likely background concentrations. 
This assessment provides a limited inventory of nitrogen sources into the watershed and 
applies GIS tools, namely the Soil and Water and Assessment Tool (ArcSWAT) and 
ArcNLET to paint a picture of nutrient transport in the Gallatin River and improve our 
understanding of the impacts of and potential mitigation strategies for anthropogenic 
nutrient sources in this watershed. 
 
Streamflow data were made available by the Task Force for multiple sites within the 
West Fork drainage and pulled from records for USGS Gage Station 06043500.  
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TABLE 3. WATERSHED AREAS 

NAME ACRES 

SQUARE 

MILES 

GAGED 

WATERSHED % 

NUTRIENT 

ANALYSIS 

LEVEL 

Bacon Rind Creek 10,396 42.1 2% MINOR 

Beaver Creek-Gallatin River 16,072 65.0 3% IN DEPTH 

Buck Creek 14,651 59.3 3% MINOR 

Buffalo Horn Creek 11,656 47.2 2% MINOR 

Cascade Creek-Gallatin River 16,875 68.3 3% MINOR 

Crowfoot Ridge-Gallatin River 23,663 95.8 5% MINOR 

Deer Creek-Gallatin River 24,535 99.3 5% IN DEPTH 

Elkhorn Creek-Gallatin River 15,980 64.7 3% MINOR 

Fan Creek 25,826 104.5 5% MINOR 

Hell Roaring Creek 19,065 77.2 4% NONE 

Logger Creek-Gallatin River 10,136 41.0 2% NONE 

Lower Taylor Creek 28,154 113.9 5% NONE 

Moose Creek-Gallatin River 13,451 54.4 3% IN DEPTH 

North Fork Spanish Creek 20,788 84.1 4% NONE 

Porcupine Creek 16,927 68.5 3% MINOR 

Portal Creek 12,330 49.9 2% MINOR 

Sage Creek 23,179 93.8 4% IN DEPTH 

Snowslide Creek-Gallatin River 37,225 150.6 7% MINOR 

South Fork Spanish Creek 25,347 102.6 5% NONE 

Spanish Creek 8,996 36.4 2% NONE 

Specimen Creek 18,975 76.8 4% MINOR 

Storm Castle Creek 25,998 105.2 5% MINOR 

Swan Creek 18,822 76.2 4% MINOR 

Upper Taylor Creek 34,639 140.2 7% IN DEPTH 

West Fork Gallatin River 51,287 207.6 10% IN DEPTH 

TOTAL  524,972 2,124.5 100%  
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Existing Stream Water Quality 
Existing water quality data collected by the Task Force from 2000 – 2019 was analyzed 
to assess nitrogen cycling through the watershed. All available data from sample 
locations collected during flow events labeled as peak runoff, summer base flow and 
winter base flow, were grouped and presented in a box plot (Figure 3). Sample counts 
for each location and event ranged from 4-24, with most sites having over 10 years of 
data. The most common nutrient analysis was nitrate, with total nitrogen (TN) available 
for a subset of the data during summer base flow. The single set of total nitrogen data 
from 2014 was not used due to the high apparent detection limit (0.2 mg/l) and all TN 
data were from 2015 or later.  
 
Nitrate concentrations along the main stem of the Gallatin River follow an interesting 
pattern: nitrate levels begin elevated as water is discharged from relatively pristine 
headwaters and decrease to an asymptote that appears to represent regional 
background concentrations until nitrate levels again increase at the confluence of the 
West Fork of the Gallatin River. Few explanations for elevated nitrate levels in the 
headwaters could be found in the literature. The regional GIS based geology layers do 
indicate the presence of geology modified by thermal features, however, this desktop 
analysis did not confirm any active thermal features in the watershed. Nitrogen levels in 
Yellowstone thermal feature effluent have been measured to be as high as 600 mg/l and 
an average of the water quality from thermal springs in the Norris to Mammoth corridor 
is 2.2 mg/l as N. The nitrogen emanating from these features was attributed to rock 
weathering, with elevated regions attributable to water passing through organic rich 
sedimentary deposits (Holloway, 2011). Rock weathering may contribute to elevated 
levels of nitrate in the region, especially from potentially nitrogen rich shale and 
sedimentary deposits (Montross, 2013). Minimal correlation between subsurface geology 
and water quality was determined in this investigation with the potential exception of 
thermally impacted geology; this is a potential interesting area for future research. 
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FIGURE 3. INSTREAM NITRATE MEASUREMENTS REPORTED IN MG/L AS NITROGEN 

 
*The box plots are organized by streamflow event and stream reach. The dashed red vertical line 
represents the total nitrogen threshold value set by DEQ of 0.3 mg N/l total nitrogen. The dotted 
red vertical line represents the 0.1 mg N/l nitrate threshold value used by the Task Force to assess 

impact. 
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Determination of background nitrate and total nitrogen concentrations is difficult as 
many processes impact the concentration of nitrate and total nitrogen in the stream. 
Inputs of nitrogen consist of natural and anthropogenic sources. Natural sources include 
wet and dry deposition, biotic fixation, and rock weathering, while anthropogenic sources 
include the discharge of wastewater, application of fertilizer, equestrian and agricultural 
operations, land use change and domesticated animal waste.  
 
Net deposition of nitrogen into the area is a function of precipitation, and wind patterns. 
The US SPARROW model suggests a regional deposition rate of 113 kg N / km2 or, 
translated to a concentration of N in rainwater, approximately 0.37 mg N /l. This is a total 
of 240,800 kg N deposited into the Upper Gallatin watershed above USGS Gage Station 
06043500 (Schwarz, 2006). For reference, a USGS report for the Gallatin Valley used an 
estimate of 0.5 mg/l N in precipitation (USGS, 1998). The nitrogen is deposited in the 
form of nitrate, ammonium, and organic N and enters a complex ecological cycle. Much 
ammonium is absorbed by soil, taken up by plants and otherwise immobilized until it is 
microbially transformed to nitrate and able to be easily transported in water. Nitrate is 
taken up by plants and is used by microorganisms for both cellular growth and to fuel 
denitrification. Denitrification is a process in which microbes couple nitrate and organic 
carbon, resulting in energy and the production of N2 gas which comprises approximately 
80% of our atmosphere. The US SPARROW model estimates that only 8.5% of the 
deposited N (63,200 kg N) washes out of the watershed while the remaining 91.5% cycles 
within the watershed and/or is removed via denitrification. The mass of nitrogen 
estimated to be discharged from the US SPARROW model averaged into the total 
average flow (2004-2016) of the Gallatin River at the USGS Gage 06043500 after the 
confluence with Spanish creek would be 0.09 mg/l as N. 
 
Understanding the level of nitrogen expected to occur in a stream naturally can help 
determine where and how human alterations are impacting the ecosystem, which is the 
first step in generating a mitigation plan. Nitrogen concentrations in a stream can change 
as the inputs into the stream vary. For instance, peak flow is dominated by snowmelt, 
while base flow is dominated by the influx of groundwater. Biotic activity in the stream 
and general ecosystem functions are also important. Plant and microbial growth is 
significantly slowed in winter by low temperatures and lack of light and, as a result, the 
biological demand for nitrogen decreases, and little organic nitrogen is produced. 
Ammonium is chemically attracted to minerals in the soil / subsurface and is still 
effectively immobilized. As a result, winter nitrate values are relatively representative of  
instream total nitrogen (total nitrogen is the sum of nitrate, nitrite, organic nitrogen and 
ammonium). In summer, temperatures increase and there is more light to fuel aquatic 
plant life, including algae. The increase in activity can drive instream nitrate levels down 
as the organisms compete for the limited resource. Total nitrogen may remain relatively 
constant if organic nitrogen compounds and algal cells remain suspended, or may drop if 
biological uptake effectively immobilizes the nitrogen into attached biomass or the 
nitrogen is removed via denitrification in stream sediments.  
 
Hydrology plays a significant role in instream nitrogen concentrations, especially where 
anthropogenic sources are concerned. Peak flow in the system is dominated by 
snowmelt. During snowmelt, stored precipitation melts and runs overland. It also 
percolates through the snowpack and down into the shallow groundwater of slowly 
warming soils. Large volumes of water move through the watershed with relatively low 
nutrient concentrations. During peak runoff, measured nitrate levels in the main stem of 
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the Gallatin average around 0.05 mg/l as N (sample locations Park through Bucks). To 
compare within the main stem of the Gallatin, summer base flow nitrate concentrations 
drop to an average 0.03 mg/l as N and, in winter, climb to 0.1 mg/l. Most nutrients are 
discharged from the system during peak flow which, on average, is over 10 times greater 
than base flow conditions. This can be seen in Figure 4 which shows the bulk nitrate-
nitrite load associated with runoff in June compared to the lower flows later in the 
summer and fall (Chart courtesy of the Gallatin River Task Force 2019) .The instream 
concentrations of nutrients are most critical during the summer base flow conditions 
when temperatures warm and nitrogen concentrations above 0.3 mg/l can significantly 
diminish the quality of aquatic habitat. During both summer and winter base flow 
conditions, surface runoff is at a minimum and the rivers consist largely of resurfacing 
groundwater.  
 
FIGURE 4. Nitrate + Nitrite loads at various Task Force monitoring sites 

 
(Gallatin River Task Force, 2019) 
 
The majority of anthropogenic sources for nutrients into the watershed are from treated 
wastewater strategically land applied to maximize the total removal of nitrogen and 
phosphorous prior to the water surfacing in the stream. Groundwater below land 
application sites and downgradient of septic drainfields moves relatively slowly through 
the catchments compared to surface water. As a result, groundwater can act as a year-
round source of nutrients to the streams as the cumulative nutrient load is slowly and 
relatively evenly discharged into the gaining reaches of the receiving streams.  From this 
perspective analyzing water quality during baseflow conditions can provide an estimate 
of the cumulative annual nutrient load on the stream by anthropogenic sources, and 
provide a critical assessment of how groundwater quality impacts stream water quality. 
The limitations of this analysis include an assumption that groundwater flux into the 
stream is constant and it explicitly ignores stream nutrient influxes due to stormwater 
runoff which represents a short-term acute load not captured by base flow sampling. 
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The bulk of the anthropogenic nitrogen is added to the West Fork sub-watershed and 
water quality results from the West Fork indicate nitrogen levels that exceed the 0.3 
mg/l as N threshold, with elevated concentrations in the main stem below the confluence 
with the West Fork. For this reason, the majority of the detailed analysis for the larger 
watershed is restricted to the West Fork. It is important to note that, as designed, the 
wastewater disposal and septic systems that produce the anthropogenic load in the 
watershed are following the best practices prescribed by DEQ, however, the summation 
of all the systems appears to be having a measurable impact of stream water quality.  

Water Quality in the West Fork 
Most water quality sample sites within the West Fork, including stations in the South Fork 
of the West Fork watershed, receive water that could have been impacted by 
anthropogenic sources. Figure 2 illustrates selected water quality monitoring sample 
locations and the distribution of land use within the watershed. Notable is the amount of 
developed land above Lake Levinsky and the concentration of developed land in the 
Meadow Village area that drains into the West Fork, prior to the confluence with the 
South Fork. Water quality in Lake Levinsky is regularly elevated by an average of 0.13 
mg/l as N in nitrate compared to the North Fork. This increase could be attributable to 
anthropogenic sources, different geology, and/or different land uses. Water quality 
averages measured at the Middle Fork station is comparable to values measured in the 
Gallatin River main stem above the confluence with the West Fork where human impact 
is low in the majority of the watershed.  
 
During base flow conditions in summer and winter, the downstream water sampling 
locations along the West Fork return significantly elevated nitrogen levels, peaking in 
concentration prior to the confluence with the South Fork. Water quality from three 
locations—Community Park, West Fork above the South Fork, and the West Fork (prior 
to Gallatin River confluence)—all indicate significantly elevated levels of nitrate that 
cannot be explained by natural processes alone. Both water quality measuring stations 
along the South Fork are located far enough down the watershed to be potentially 
influenced by anthropogenic nitrogen addition from developed areas including 
Yellowstone Club Golf Course irrigation water. Both sample locations in the South Fork 
indicate levels of nitrate that are elevated compared to the main stem of the Gallatin, but 
are still in line with measurements observed at the headwaters of the Gallatin.  
 
Figures 5 and 6 provides a visual representation of summer base flow concentrations of 
total nitrogen in stream reaches for the study area. Stream reaches are color coded to 
represent mean total nitrogen concentrations, while a box plot of the available data is 
inset to illustrate data variability. The dashed vertical line in the box plots represents the 
in-stream total nitrogen limit of 0.3 mg N/L. It is important to note that winter base flow 
nitrate conditions present a very similar picture of instream water quality.  
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Estimated Stream Load 
An analysis of water quality and quantity during base flow was performed to estimate 
currently observed anthropogenic load into the main stem and West Fork of the Gallatin. 
Using flow data collected by the Task Force, summer base flow in the West Fork prior to 
the confluence with the Gallatin was estimated to be 26 cfs, with the South Fork 
contributing roughly 15 cfs and the West Fork contributing the remaining 11 cfs. Winter 
base flow measurements were unavailable. To model winter base flow in the West Fork, 
the ratio of winter base flow to summer base flow at the USGS Gage Station 06043500 
was applied to the measured summer base flow in the West Fork, resulting in an 
estimated average winter base flow of 17 cfs. Flows in the main stem of the Gallatin were 
estimated by applying the contributing percentage of the total drainage area to the flow 
value measured at the USGS Gage Station 06043500. Stream load within a reach was 
estimated by multiplying the change in concentration along the reach by the estimated 
flow at the downstream measuring station. Load estimations are subject to variability 
that comes from estimations in the flow rate and the precision of water quality values 
that are often on the low end of the experimental methods detection limits. Measurement 
variability is significantly reduced when concentrations exceed 0.1 mg/l as N. Potential 
measurement variability of +/- 0.01 mg/l as N can significantly impact loading values 
when water quality values are less than 0.1 mg/l as N.  
 
Changes in base flow nitrogen concentrations along a stream reach can help determine 
areas where anthropogenic nitrogen that has accrued in groundwater impacts the 
receiving stream. During both summer and winter base flow, overland flow is at a 
minimum and most water in the stream is resurfacing groundwater. Therefore, base flow 
concentrations are most heavily impacted by groundwater quality. This is significant 
because groundwater is intentionally the recipient of most of the watersheds 
anthropogenic nitrogen loads. To account for the effective stream load, we assume that 
anthropogenic nitrogen inputs into groundwater as nitrate and flows into the stream at a 
relatively constant rate throughout the year. Groundwater flux into stream reaches does 
vary by season, but base flow conditions provide a conservative estimate.   
 
To estimate total nitrogen input into stream reaches, both summer base flow total 
nitrogen data and winter base flow nitrate data were used independently. Winter stream 
nitrate concentrations can illustrate the input of nitrogen stored in regional groundwater. 
Nitrogen generally enters and accumulates in groundwater as nitrate regardless of 
original nitrogen source. Once in the form of nitrate, the nitrogen can move freely in 
groundwater and can resurface as streams gain water from the surrounding subsurface 
reserves. In winter, biotic processes that transform nitrate are significantly inhibited, 
enabling changes in nitrate to be correlated to the influx of total nitrogen from 
groundwater. In warm seasons, biotic processes can quickly uptake the nitrate and as a 
result, instream nitrate concentrations can underestimate nitrate additions. In warm 
periods, total nitrogen concentrations along a stream reach should reduce more slowly. 
Much of the consumed nitrate is transformed to dissolved organic compounds and 
suspended biomass which is accounted for in the total nitrogen measurement; total 
nitrogen is reduced as fixed biotic life either uptake the nitrogen or is lost as a result of 
denitrification. Water quality in the stream reach bounded by the Middle Fork and West 
Fork before the confluence with the South Fork sample stations illustrates this 
relationship. Average summer nitrate levels increase from 0.02 mg/l to 0.19 mg/l while 
total nitrogen numbers increase from 0.07 to 0.31 mg/l as N. The increase in total 
nitrogen of 0.24 mg/l in the summer, matches the winter average increase in nitrate for 
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the same reach which changed from 0.18 mg/l at the Middle Fork to 0.41 mg/l as N prior 
to the South Fork confluence. These values indicate a significant increase in nitrogen 
levels as the West Fork moves through the Meadow Village area. 
 
Nitrogen increases were estimated down the West Fork of the Gallatin and from above 
the Big Sky Canyon Area to below the confluence with the West Fork. Paired data (data 
from the same sample date) were used to calculate a measured difference in water 
nitrate or total nitrogen concentrations across the reach. A student’s t-test in the 
program R was then applied to determine an estimate of the mean, 95% confidence 
levels and P values which determines if a significant change in water quality was 
observed. A summary of model results can be found in Table 4.  
 
TABLE 4. CHANGE IN WATER QUALITY MODEL RESULTS FROM THE UPPER 
MEASUREMENT LOCATION TO THE LOWER MEASUREMENT LOCATION. 

UPPER 
MEASURE
MENT 
LOCATION 

LOWER 
MEASURE
MENT 
LOCATION 

 
MEAN INCREASE IN 
WINTER BASE FLOW 
NITRATE 

MEAN INCREASE IN 
SUMMER BASE 
FLOW TOTAL 
NITROGEN  

  
mg/l (+/-) N p ≤0.05 mg/l (+/-) N p ≤ 0.05 

Middle Fork 
West Fork 

above South 
Fork 

0.23 0.23 6 Yes 0.23 0.1 4 Yes 

North Fork 
West Fork 

above South 
Fork 

0.32 0.14 11 Yes 0.26 0.1 4 Yes 

Flow 
averaged 

Middle Fork 
and Ousel 

West Fork 0.18 0.14 6 Yes 0.08 0.1 3 No 

Bucks Down 1 0.04 0.04 11 Yes 0.05 0.1 4 No 

Park Down1 0.05 0.04 21 Yes 0.06 0.1 4 No 

 
Most models (i.e. statistical datasets) run in the West Fork watershed indicate a 
significant increase in nitrogen concentrations during both summer and winter base flow 
conditions. The magnitude of increase is the greatest as water passes through the 
Meadow Area of Big Sky. This increase can be observed from both the Middle Fork 
station and the North Fork station. The North Fork of the Gallatin is characterized by 
relatively low nitrate concentrations, while the water that comes from Lake Levinsky, and 
the Middle Fork, generally has nitrate levels that are on average 0.08 mg/l higher than 
the North Fork. Model results for the main stem of the Gallatin also indicate a significant 
increase in winter nitrate levels as the river moves through the Canyon Area and mixes 
with the West Fork, but not a significant increase in total nitrogen.  
 
An instream load calculation was performed for three scenarios in the West Fork 
watershed and can be found in Table 5. Load calculations were not calculated for models 
that lacked statistical significance. To calculate loading, the increase in instream 
concentration of nitrogen was multiplied by an assumed seasonal base flow daily flow 
volume, resulting in a daily nitrogen load. This load was then multiplied by 365 days per 
year. The assumption in this calculation is that groundwater contribution of nitrogen to 
the stream is constant year-round.  
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TABLE 5. MODELED STREAM REACH NITROGEN LOAD ESTIMATES 

UPPER 
MEASUREMENT 

LOCATION  

LOWER 
MEASUREMENT 

LOCATION 

MODELED 
WINTER 

INCREASE 

MODELED 
SUMMER 

INCREASE 

   (lb N /yr) (lb N /yr) 

Middle Fork 
West Fork above 

South Fork 
4,981 4,981 

North Fork 
West Fork above 

South Fork 
6,930 5,631 

Flow averaged 
Middle Fork and 

Ousel 
West Fork 9,214 NS 

Bucks Down 1 15,592 NS 

Park Down 1 19,136 NS 
            *NS indicates a non-significant change in water quality along the reach. 

 
Measured stream nitrogen in the West fork indicate that there is a source of nitrogen in 
the lower reaches of the watershed contributing roughly 5,000 lbs N per year above the 
confluence with the South Fork, and roughly 9,000 lbs N per year to the entire West 
Fork watershed. The 95% confidence limits present significant potential ranges. A 
modeled flow rate for the winter base flow also detracts from the validity of the model 
results.  
 
Two loading models remain when we require supporting measured streamflow data, and 
require the model return significant change in water quality. The two remaining models 
include the summer base flow total nitrogen from the Middle Fork and North Fork to the 
West Fork above the South Fork. These models support each other well and predict a 
95% confidence that the annual additional nitrogen added to the system ranges between 
2,500 and 7,500 lbs N per year with an estimate of approximately 5,000 lbs N per year. 
This nitrogen load pales in comparison to the estimated 62,000 lbs N per year estimated 
to be discharged by the watershed of the Gallatin above USGS Gage station 06043500; 
however, the impact that the increase has on instream concentrations during base flow 
has pushed the stream above water quality thresholds on the West Fork. Additionally, 
this analysis highlights the importance of continuing to acquire stream water quality and 
quantity data. The Task Force has built a sizable database, however, expanding the total 
nitrogen dataset will enable analysis of regulated TN opposed to the surrogate nitrate 
which may underestimate TN. Streamflow rate at multiple points along the West Fork in 
conjunction with continued and/or expanded TN testing will better facilitate mitigation 
planning and measure the impact of any nutrient abatement strategies. 
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Nutrient Assessment Results and Recommendations 
Both natural and anthropogenic loads are input in the Gallatin River watershed and a 
summary of loads for the watershed can be found in Table 6. Natural sources include wet 
and dry deposition, biotic fixation, and rock weathering, while anthropogenic sources 
include municipal waste water, onsite systems, grazing/stable operations, stormwater, 
and domestic animals. Net deposition of nitrogen into the area is a function of storm, 
precipitation, and wind patterns. The US SPARROW model suggests a regional 
deposition rate of 113 kg N / km2, for a total of 240,800 kg N deposited into the 
watershed terminating below Spanish Creek, with a net export of 63,000 lbs N per year 
(Schwarz, 2006). 
 
TABLE 6. ESTIMATE ANNUAL LOAD OF NITROGEN FROM ASSESSED SOURCES 
INTO THE WATERSHED (REPEAT OF TABLE 1) 

WATER 

SHED 

 

NATURAL 

LOAD  

MUNICIPAL 

WASTE 

WATER 
 

ONSITE 

SYSTEMS 
 

GRAZING/ 

STABLES 

STORM 

WATER 
DOMESTIC 

ANIMALS 

West Fork 47,100 12,000 4,400 3,300 2000 1,000 

Gallatin 530,900 12,000 12,700 13,000 2000 1,200 
*All units N lb/year. 
 

 
Human induced, or anthropogenic loads, were estimated for a subset of watersheds 
within the watershed of the Gallatin River above the USGS gage station downstream of 
the confluence with Spanish creek, with a focus on the West Fork watershed. In the 
region, primary anthropogenic sources were found to be application of treated municipal 
wastewater to three golf courses and discharge from onsite wastewater treatment 
systems, discharging approximately 12,000 and 12,700 lbs N per year respectively. 
Equestrian and grazing operations also represent a large load at watershed scale, 
contributing between 7,000 and 13,000 lbs N annually. Stormwater and domesticated 
animal sourced (e.g. dog poop) load were also considered. Notably some of the load 
from grazing operations, and most of the load from stormwater and domestic animals 
were not captured in the baseflow analysis as baseflow by definition does not include 
surface flow from storm events (stormwater) which transports most of the nutrients from 
these sources. The majority of the anthropogenic loading occurs in the West Fork 
Drainage, including all of the application of municipal wastewater and 4,400 lbs N per 
year from onsite systems. The remainder of the onsite systems are distributed across the 
watershed, as outlined by basin in Table 6, with most clustered in the Canyon Area of Big 
Sky. These contribute an estimated load of 4,600 lb N per yr. Further details on each 
estimated anthropogenic load and potential mitigation strategies are outlined in the 
sections below. 
 
MUNICIPAL WASTEWATER DISCHARGE 
SUMMARY: The application of municipal wastewater represents one of the largest 
anthropogenic source of nitrogen, estimated to be approximately 12,000 lbs N per year 
irrigating three golf courses: Meadow View, Yellowstone Club and Spanish Peaks. 
Application rates to the golf courses are designed to ensure zero discharge of nutrients to 
the groundwater, however, research on golf courses used for wastewater disposal 
indicated that an average of 30% of the applied nutrients from the applied irrigation water 
can enter groundwater (Devitt, 2008). Applying this assumption to the Meadow View Golf 
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Course, 1,900 lb N /yr in the West Fork could be attributable to leaching of nutrients from 
irrigation water. The instream estimate for the Yellowstone Club golf course is 
approximately 600 lb N / yr and Spanish Peaks course is estimated to be less than 400 lb 
N / yr if we apply similar first order removal assumptions as the onsite system analysis to 
account for potential subsurface denitrification. Details and potential mitigation options 
are proposed as follows and expanded upon below. 
 

Mitigation 1:  WWTP upgrade reducing the load by 70% 

Mitigation 2: Dispose of wastewater outside the West Fork watershed (e.g. Canyon 
Area groundwater disposal per the Feasibility Study) 

Mitigation 3:  Improve Golf Course Irrigation BMP’s by creating a Hydrus model of 
the soil profile to more accurately determine application rates that can be altered 
based on soil water moisture. 

Mitigation 4: Intercept the ‘pool’ of nitrogen in the subsurface prior to discharge.  

 Chapel Spring mitigation 

 Investigate locations for additional nitrate mitigation measures 
including near stream groundwater upwellings proximal to the 
Yellowstone Club and Spanish Peaks Golf Courses. 

 Collaborate with MBMG and current groundwater modelers to see 
what impact leaching from Spanish Peaks may be having on 
groundwater and to determine hot spots for mitigation. 

 
Nitrogen loading resulting from the disposal of treated municipal wastewater on the 
Meadow Village, Yellowstone Club, and Spanish Peaks golf courses was estimated using 
annual wastewater flows from 2013 – 2017 and average discharge water quality.  The 
mean annual flow was estimated to be approximately 0.36 million gallons per day (MGD) 
for a total of 131 million gallons per year and effluent quality assumed to be 17 mg/l total 
nitrogen as N. The load from irrigation was then averaged to a daily load and distributed 
to each golf course according to their permitted or design capacity as outlined in a 2015 
WGM report with Meadow Village receiving approximately 53% of the load (69 million 
gallons per year), Yellowstone Club receiving approximately 21% and Spanish Peaks 26% 
(WGM, 2015). The use of treated wastewater as irrigation water is the primary method of 
water disposal for the District and was designed to significantly reduce the load of 
nutrients on the West Fork of the Gallatin River. Land application of the water is 
designed to maximize plant uptake and minimize the transport of nutrients to 
groundwater and in turn the West Fork of the Gallatin.  
 
Design criteria for land application systems are set by DEQ and application rates are 
designed to not exceed levels of plant uptake or to oversaturate soil to reduce the 
transport of nutrients into groundwater. By adhering to the design criteria, the 
assumption is that minimal nutrients are lost to groundwater because absorption, plant 
uptake and microbial processes bind or remove all applied nutrients. Standards for land 
application vary from state to state, but most localities have similar requirements for the 
application of treated wastewater for irrigation. A study of nine golf courses that utilized 
treated wastewater for irrigation showed that the leaching factor, or fraction of applied 
nitrogen that left the system via groundwater, could exceed 30% under normal operating 
conditions (Devitt, 2008). This is a notable proportion of the nutrients applied. In the 
case of The Meadow View Golf course alone, this could represent an annual output of 
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approximately 1,900 lbs nitrogen per year. This value does not include any additional 
nitrogen added to the system in the form of fertilizer. Fertilizer is applied to 30 acres of 
the Meadow View Golf Course at a rate of 0.5 lbs per 1000 ft2 bi-annually in June and 
August resulting in an additional annual surface load of 1,300 lbs (personal 
communication with Kristin Gardner).  
 
Phosphorus loading on the golf courses is also significant and results in a total of 2,200 
lbs P per year assuming a phosphorus concentration of 2.0 mg/l as P. Phosphorus is 
physically bound to soil and rock particles as the water flows in the subsurface. Over time 
the ability of the subsurface to absorb phosphorus decreases as the absorption capacity 
of the subsurface is filled, however, there is currently no evidence of phosphorus 
breakthrough in the water quality near the golf courses.  
 
The stream data loading models predict an instream load to the West Fork as it passes 
through the Meadow Village area of approximately 5,000 lbs N per year, and research 
from other courses suggest it is reasonable to attribute 1,900 lbs N per year to current 
irrigation practices. At a base flow of 11 cfs, this correlates to an instream increase in total 
nitrogen concentration of 0.08 mg/l, which is approximately one-quarter of the 0.3 mg/l 
threshold concentration value. Mitigating the load at the Meadow View Golf Course is 
likely the single most effective step in reducing nitrogen concentrations in the West Fork 
of the Gallatin River. 
 
Mitigation efforts to reduce the mass of nitrogen applied to the golf courses are already 
underway. Current plans for wastewater treatment plant upgrades are set to be 
operational in 2022 and incorporates a design discharge that is less than 5 mg/l total 
nitrogen. The lower discharge standard alone eliminates at least 70% of the nitrogen load 
compared to current concentrations. At the current average flow volume, this would 
reduce the instream baseflow nitrogen increase to 0.04 mg/l as N. Flow projections for 
the area are set to increase above what can be disposed of on the golf courses. As the 
flow increases, the leach rate of nitrogen from the golf courses will also likely increase as 
more water is applied, further taxing the already overloaded natural removal processes. 
The fraction of nutrients leached may be reduced by increasing the area over which the 
nutrients are applied and optimizing irrigation application. Better modeling of the soil 
profile using a program such as Hydrus can enable smarter irrigation practices, make 
better use of nutrients in the soil profile reducing fertilizer application and inform 
irrigation BMPs to minimize nutrient leeching. Additionally, discharging a portion of the 
wastewater outside of the West Fork drainage would also reduce nutrient loading in the 
West Fork. Low summer base flows in the West Fork provide limited dilution. The same 
mass of nutrients released into the Gallatin with a base flow that is approximately 10 
times greater would result in instream nitrate concentrations that are 10 times lower than 
the equivalent mass in the West Fork. While dilution is not always the solution to 
pollution, the increased flow coupled with the plans to improve treatment maximize 
water quality in all reaches of the watershed. 
 
Nitrate levels in the groundwater around the Meadow Village golf course are currently 
elevated and represent a significant store of residual nitrogen. Removing the source of 
the nitrogen loading will improve conditions long term, but the stored reservoir could 
take decades to move into the stream.  Mitigating the residual nitrate in the shallow 
groundwater under the Meadow Village golf course can provide a means of reducing the 
nitrogen load to the West Fork during summer base flow. This mitigation action can take 
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the form of installing nitrate mitigation systems like nitrate abatement treatment 
wetlands for artesian groundwater sources, and systems that passively treat 
groundwater like permeable reactive barriers.  
 
Similarly, creating an inventory of areas around the Yellowstone Club and Spanish Peaks 
golf courses where shallow groundwater can be intercepted and mitigated can greatly 
improve nitrogen loading in the watershed. This inventory coupled with groundwater 
measurement and modeling can lead to a targeted and effective mitigation strategy. 
While the two courses are further from surface water, if similar leaching rates are 
observed, irrigation at the Yellowstone Club golf course could be having an outsized 
effect on the South Fork of the Gallatin and Spanish Peaks could be a significant 
contributor to elevated nitrate groundwater measurements along the groundwater flow 
path beneath the Meadow Village area.  
 
ONSITE SYSTEMS: ArcNLET FATE & TRANSPORT MODEL 
SUMMARY: Watershed loading from onsite systems is estimated to be 12,676 lbs N per 
year with an estimated instream load of 6,900 lbs N per year to the Gallatin, including 1,500 
lbs N per year from the West Fork. Details and potential mitigation options are proposed 
as follows and expanded upon below. 

Mitigation 1: Promote connecting existing and new developments to centralized 
treatment in Big Sky and the Canyon Area, reducing current onsite loads and the 
impact of future developments.  

Mitigation 2: Advocate for on-site system maintenance.  

Mitigation 3: Advocate for Level II treatment for new homes on individual septic 
systems. 

Mitigation 4: Fund effluent testing and system support for permitted systems to 
promote good maintenance, especially for community scale systems.  

 
Understanding the impacts of multiple onsite systems on groundwater is an inherently 
complicated process. Multiple platforms exist to model the processes that drive the fate 
and transport of contaminants in the subsurface and the modeling options range 
significantly in the complexity and cost of application. ArcNLET (applied model) is a 
simplified nitrogen specific fate and transport model within an ArcGIS platform. The 
model was developed to give decision makers a cost-effective visualization and 
analytical tool to model the cumulative effects of onsite systems on groundwater and 
receiving water bodies (Rios et al., 2011). The analysis in this report describes the results 
of an ArcNLET model used as an accounting of point loads to the aquifer associated with 
existing septic systems and a fate-transport depiction of cumulative effects and nitrate 
conveyance to the Gallatin River.  
 
The ArcNLET model is based in ArcGIS and inputs elevation data, soil data, waterbodies, 
and a map of onsite wastewater treatment systems (OWTS) to generate a visual 
representation of regional nitrate plumes and calculate the resulting nitrogen load to 
surface water bodies. A 10-meter digital elevation model of the area was obtained from 
the USGS. Soil data was pulled from the NRCS Web Soil Survey to account for spatially 
varying porosity and hydraulic conductivity. An ArcNLET model was prepared for the 
Canyon Area Feasibility Study in March 2020 so the Canyon Study Area was excluded 
when creating the new model to reduce processing time, although the results are 
incorporated.  



Upper Gallatin Nutrient Assessment 
Preliminary Loading Estimate 
Page 24 of 39 

 
 
The Gallatin County Environmental Health and GIS Department databases were utilized 
to determine locations of on-site septic systems within the Study Watersheds. Because 
the databases are not complete and do not include Madison County, “ground truthing” 
was conducted via 2017 aerial imagery. If there was a house within a parcel, it was 
assumed it had an on-site septic system unless it fell within the District service boundary 
or was part of sewered subdivisions within the Yellowstone Club or Moonlight Basin. The 
following table (Table 7) shows the number of systems per watershed used in the 
subsurface nutrient analysis and how many were identified in the databases versus 
through aerial analysis. 
 
TABLE 7. ONSITE SYSTEMS DISTRIBUTED BY WATERSHED AND METHOD OF 
DETERMINATION 

WATERSHED 
SYSTEMS 
COUNT 

SYSTEMS 
IN GIS 

DATABASE 

SYSTEMS 
FROM 

AERIAL 
ANALYSIS 

Beaver Creek-Gallatin River 68 23 45 

Buffalo Horn Creek 1 1 0 

Cascade Creek-Gallatin River 35 21 14 

Deer Creek-Gallatin River 41 11 30 

Elkhorn Creek-Gallatin River 25 12 13 

Moose Creek-Gallatin River 47 12 35 

Snowslide Creek-Gallatin River 1 1 0 

Storm Castle Creek 3 3 0 

West Fork Gallatin River 200 62 138 

Canyon Study Area 125 62 63 

 TOTALS 546  208 338 
*Each residence not connected to a communal system was assigned a population equivalent of 2.5 
individuals resulting in a load to the groundwater of 20.16 grams nitrogen per residence per day.  

 
Two community systems; Firelight Meadows and Antler Ridge subdivisions, were also 
included in the ArcNLET model. The Firelight Meadows subdivision has three drainfields 
with Level II treatment and Antler Ridge has a recirculating trickling filter bed (also Level 
II). Each drainfield was assigned a population equivalent of 87.5 individuals resulting in a 
load to the groundwater of 392 grams nitrogen per day. It is important to note that the 
treatment system at Firelight Meadows has been shown to be discharging wastewater 
with total nitrogen values that exceed the assumptions of a Level II treatment system. 
For the purpose of this rough-cut analysis, the system was assumed to be functioning 
correctly. 
 
ArcNLET Model Results 
The ArcNLET Results map presented in Figure 7 illustrates nitrate plumes for a subset of 
onsite systems within the West Fork, Beaver Creek and Deer Creek watersheds. The 
greater watershed was subset into smaller model areas and run separately. Results 
include model results prepared separately for the Canyon Area. An example of model 
results have been provided in Figure 7, and a summary of loading for each watershed 
provided in Table 8.  The total load into the aquifer was estimated at 12,676 lbs per year. 
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To generate nitrogen plumes, the model applies what is known as the Domenico solution 
for groundwater transport, which simplifies the partial differential equation for 
groundwater flow to allow an analytical solution and accounts for denitrification modeled 
as a first order reaction (only a function of time). This simplified conceptual model 
provides the basis for multiple EPA models for contaminate transport analysis including 
BIOSCREEN and BIOCHLOR (Rios et al., 2011). The fate and transport model is solved 
individually for each OWTS, and the results for each OWTS superimposed on the map to 
estimate groundwater concentrations.   



West Fork
Gallatin
River

Spanish Pea
Mopntain CI

1 Fork 1,1,

D IV stone ik. i
lub c.,6 I
6 1•

O

fre,WGMGROUPwww.wgmgroup.com

LOC: SW MT

TR: Madison and Gallatin

BASE: World Topographic
FILE:Nutrient Assessment

PROJ MGR:M. Mangold

DRAWN BY:S. Howell

PROJ:2O-02-16

DATE:10/15/2020

This is not a legally recorded map or survey. WGM does
not guarantee the accuracy, current status. or
completeness of the material contained herein and is not
responsible for any misuse/misrepresentation of this
information or its derivatives. This graphic representation
is for general planning purposes only.

Ir

Cascade P` I

Nutrient Assessment

Figure 7

ArcNLET Results

Elk
Creek-

Ri

orn
allatin

Porcupine
Creek

Legend

• Onsite Systems

=I Study Watersheds

Waterbodies

Septic Plumes

Nitrate Concentration (mg/I)

W 18

0

Ic
rr

uree



Upper Gallatin Nutrient Assessment 
Preliminary Loading Estimate 
Page 27 of 39 

 
The nutrient load applied to the aquifer and the resulting nutrient load to hydraulically 
connected receiving water bodies is often different. In the context of phosphorus, the 
amount of phosphorus adsorption capacity in the soil should prevent breakthrough of 
phosphorus into the water body for a minimum of 50 years assuming that the OWTS 
system has been properly sited and designed. For mobile nitrogen compounds like nitrate, 
the subsurface fate and transport is more difficult to characterize. Nitrate is subject to 
removal via denitrification, which is a microbially mediated process in which microbes 
couple nitrate with organic carbon and emit di-nitrogen gas, effectively removing the 
nitrogen from the system. Denitrification has been proven to occur in the subsurface, with 
the rate dependent on the amount of carbon available in the subsurface, as well as 
temperature and other environmental factors (Otis et al., 2009). ArcNLET accounts for 
denitrification using a first order removal function, which means that nitrogen removal is 
only a function of how long the nitrate is in the subsurface (Rios et al., 2011). Applying a 
model with a strong variable parameter like a denitrification rate requires data to calibrate 
the model. In this region very limited data was available. A denitrification rate of 0.0005 
per year was applied based on WGM experience evaluating denitrification rates in a similar 
alluvial aquifer in Montana’s Bitterroot Valley. Using this hypothetical denitrification rate, 
the nitrogen loading from OWSTs to the Gallatin River would be approximately 6,870 lbs 
per year, representing 54% of the total nitrogen applied to the watershed via onsite 
systems.  
 
TABLE 8. ONSITE SYSTEM COUNT, AQUIFER LOAD, AND ESTIMATE INSTREAM 
LOAD BY WATERSHED 

WATERSHED 
SYSTEMS 
COUNT 

LBS 
N/YEAR 

ESTIMATE LOAD TO 
STREAM 
 (lbs N/year) 

Beaver Creek-Gallatin 
River 68 1103 421 

Buffalo Horn Creek 1 16 - 
Cascade Creek-Gallatin 
River 35 568 440 

Deer Creek-Gallatin River 41 665 408 
Elkhorn Creek-Gallatin 
River 25 406 380 
Moose Creek-Gallatin 
River 47 762 711 
Snowslide Creek-Gallatin 
River 1 16 - 

Storm Castle Creek 3 49 - 

West Fork Gallatin River 200 4449 1481 

Canyon Study Area 125 4642 3030 

TOTALS 546 12676 6871 
  
It is important to note the limitations of this methodology. Subsurface transport times 
impact nitrogen removal and this methodology provides only an approximate estimation 
to aid in decision making and provide a visual reference of nitrate transport. Estimation of 
denitrification is an important tool to determine the real impacts on receiving water bodies. 
To adequately calibrate the model, groundwater quality data is required and can be 
incorporated into the model to transform the conceptual scenario results to more reliable 
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estimations. Alternatively, if detailed quantification of load from specific systems or 
regions is desired, a more robust and labor intensive MODFLOW model may be warranted.  
 
Aquifer Nutrient Mitigation 
The total estimated nitrogen load from onsite systems is estimated to be 12,676 lbs N per 
year with and instream load estimated to be on the order of 6,900 lb/yr including 1,500 
lb N in the West Fork. The approximately 45% reduction from total load to instream load 
is an estimation based on engineering judgement. Characterization of nitrate degradation 
in the regional groundwater would impact loading estimates from onsite systems and 
have larger impacts on groundwater discharge of wastewater. While not a direct 
mitigation, the information would inform future mitigation options.  Advocacy for 
reducing the impacts of onsite systems is critical to maintain, especially when looking to 
the future. Connecting existing system and new developments to the existing centralized 
treatment system will significantly increase the level of nutrient removal and protect 
regional groundwater which impacts stream health. The Canyon Area Sewer Feasibility 
Study estimated that the instream loading from the Canyon Area could double in the 
next 20 years under current wastewater management practices (septic systems in lieu of 
central collection and treatment). Onsite systems also have an average life of 20-30 
years which means that many systems built in the 90’s are reaching the end of their 
design life. Healthy, well-sited septic systems have been shown to remove up to 80% of 
the TN applied, while poorly located and unmaintained systems may remove as little as 
10%. While public information advocacy is already present, a short summary of on-site 
system maintenance has been provided. 
 
Recommended Onsite System Maintenance 
Septic systems should be pumped regularly by a licensed septic pumper to avoid 
excessive solids accumulation. Overfull septic tanks can push solids into the drainfield, 
which can cause premature clogging and failure of the system.  For most single family 
homes, pumping every 3-5 years is appropriate.  For more precise timing, homeowners 
can observe the annual rate of solids accumulation in the tank, or ask their pumper to 
provide a recommendation.  Tanks installed after 2001 typically have effluent filters, 
which help prolong the drainfield lifespan. These effluent filters should be cleaned 
annually. This can be done by the homeowner or a professional. Table 9 provides a 
recommended septic maintenance schedule. 
 
TABLE 9. ONSITE SYSTEM COUNT MAINTENANCE SCHEDULE 

RECOMMENDED SEPTIC MAINTENANCE SCHEDULE 

ACTIVITY FREQUENCY 

Get a copy of your septic system permit from the Gallatin 
City County Health Department, if you don't already have a 
copy 

Once 

Review septic owner outreach materials Yearly 

Clean outlet filter (if applicable) Yearly 

Pump and inspect septic tank Every 3-5 years 

Consider replacing system Every 25-30 years 
 
In addition to regular pumping and filter cleaning, septic system owners should avoid 
driving and parking over the system, routing stormwater over the system, or planting 
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trees or other deep-rooted plants grow close to the system. Inputs beyond water, human 
waste and toilet paper should be minimized as well. Septic systems are not designed to 
handle food waste, trash, medications and large doses of household chemicals. 
 
EQUESTION AND GRAZING OPERATIONS 
SUMMARY: The total nutrient load to the watershed from equestrian and grazing 
operations is sizeable and estimated to range from 7,000 to 12,000 lbs/yr; however, the 
proportion that enters streams is very difficult to estimate, depends heavily on 
management practices, and is likely significantly lower within large grazing areas. 
Livestock stable operations concentrate animals and produce a nutrient rich waste stream 
that requires active efforts to prevent it from reaching surface and groundwater. These 
concentrated operations represent the greatest potential for effectively mitigating stock 
related loading. Details and potential mitigation options are proposed as follows and 
expanded upon below. 

Mitigation 1: Work with stable operations to promote good waste management and 
stormwater practices such as manure management (covered composting), riparian 
buffers, and stormwater interception ponds. 

Mitigation 2: Educate and provide assistance constructing or operating watering 
stations away from stream reaches. 

 
The Forest Service manages the National Forests for multiple uses, with one being 
livestock grazing. Spatial data of grazing allotments was obtained from the USDA Forest 
Service FSGeodata Clearinghouse (USFS, 2020). Six grazing allotments are located 
within the study area watersheds, totaling approximately 34,000 acres or 53 square 
miles (Figure 8). Table 10 lists the allotments and their respective acreage and permitted 
livestock class.  
 
TABLE 10. GRAZING ALLOTMENTS 

ALLOTMENT ACRES PERMITTED LIVESTOCK TYPE 

Storm Castle 11,678 Cattle 

Moose Creek 3,616 Cattle 

North Cinnamon 1,072 Horses 

South Cinnamon 1,702 Horses 
Taylor Fork 1,258 Horses 

Sage Creek 14,773 Horses 
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Livestock grazing can contribute nutrients to the watershed through animal waste and 
soil erosion. The number, type of livestock, and permitted season dates were found for 
four of the six grazing allotments (Reid, 2016). An analysis was performed on these 
allotments to estimate nitrogen and phosphorus loading from animal waste using waste 
characterization estimates from the Agricultural Waste Management Field Handbook 
(NRCS, 2008). According to the analysis, between 7,208 and 12,254 pounds of nitrogen 
and between 1,045 and 2,631 pounds of phosphorus could be produced by livestock 
within the four grazing allotments per year (Table 11).  
  
TABLE 11. ESTIMATED NUTRIENT LOAD FROM GRAZING ALLOTMENTS 

ALLOTMENT 
SAGE 
CREEK 

NORTH 
CINNAMON 

SOUTH 
CINNAMON 

TAYLOR 
FORK TOTAL 

Acres 14,773 1,072 1,702 1,258 18,805 
Number of 
Livestock 129 60 35 90 314 
Class Horses Horses Horses Horses - 
Permitted 
Season 

6/15 - 
10/15 7/1 - 9/18 6/20 - 10/20 

6/15 - 
10/15 - 

Days per 
season 123 80 123 123 - 
N (lb/d) 
Sedentary 25.8 12 7 18 62.8 
N (lb/d) 
Exercised 43.9 20.4 11.9 30.6 106.8 
N (lb/season) 
Sedentary 3173 960 861 2214 7,208 
N (lb/season) 
Exercised 5395 1632 1464 3764 12,254 
P (lb/d) 
Sedentary 3.7 1.7 1.0 2.6 9 
P (lb/d) 
Exercised 9.4 4.4 2.6 6.6 23 
P (lb/season) 
Sedentary 460 139 125 321 1,045 
P (lb/season) 
Exercised 1158 350 314 808 2,631 

 
Proper grazing management can minimize the amount of nutrients that reach surface 
waterbodies. While riparian areas provide an important source of forage and water for 
grazing livestock, they also are important for filtering nutrients and pathogens from 
shallow groundwater and surface water runoff. Riparian areas can be protected with 
fencing or by attracting livestock away from riparian areas with off-stream water and 
shade areas (Haan and Bartlett, 2010). 
 
This study also found eight outfitters operating in the watershed that provide horses for 
recreational use (Figure 9). Stable operations can occur proximal to areas with grazing 
rights, or be managed on private land. Stables can concentrate animal waste and 
represent a net input of nitrogen as feed is brought into the watershed. There were not 
operations that qualify as a confined feeding operation (>150 head), however the 
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potential impact is worth noting with estimates for Lone Mountain Ranch ranging from 
2,000 to 4,000 pounds nitrogen per year. Estimations for animal numbers were not 
available for all operations and a value of 35 used when the size of the operation was 
unknown.  
 
The total nutrient load from equestrian and grazing operations is sizeable and estimated 
to range from 7,000 to 12,000 lbs/yr, however, the proportion that enters streams is very 
difficult to estimate and depends heavily on management practices. Western grazing 
distributes the animals over the landscape, enabling nutrients to naturally cycle and 
preventing the nutrients from entering the stream in appreciable quantities. Areas where 
animals congregate around waterbodies to access water or forage can experience 
significant degradation both in terms of sediment dispersal and nutrient loading. 
Similarly, stable operations concentrate the animals and produce a nutrient rich waste 
stream that requires active efforts to prevent it from reaching surface and ground 
waters. These concentrated operations represent the greatest potential for effectively 
mitigating stock related loading. Recommended mitigation measures to explore further 
include moving manure away from stream corridors, improved biosolids management 
such as covered active composting and engineered wetlands to treat runoff or shallow 
groundwater from pens and areas with high animal density. 



Nutrient Assessment

Figure 9

Horse Outfitters

Lone

Mountain
Ranch

ath

West

Legend

1=1 Study Watersheds

Outfitter

=1 320 Ranch

Cache Creek Outfitters

=I Canyon Adventures

Covered Wagon

Elkhorn Ranch

lakes

Lone Mountain Ranch

=I Nine Quarter Circle Ranch

Nine Quarter

r
_7( Circle Ranch

Elkhorn Ranch

LIallAnn
Natijk41.1i
Fon A it

, • .t stone
Nbtion,11 P.Arl

4-74WGMGROUP
ima www.wgmgroup.com

LOC: SW MT PROJ MGR:M. Mangold
TR: Madison and Gallatin DRAWN BY:S. Howell

BASE: World Topographic PROJ:20-02-16
FILE:Nutrient Assessment DATE:10/15/2020

This is not a legally recorded map or survey. WGM does
not guarantee the accuracy, current status, or
completeness of the material contained herein and is not
responsible for any misuse/misrepresentation of this
information or its derivatives. This graphic representation
is for general planning purposes only.



Upper Gallatin Nutrient Assessment 
Preliminary Loading Estimate 
Page 34 of 39 

 
Stormwater Management 
A detailed analysis or inventory of existing stormwater mitigations in the watershed was 
outside the scope of this report, however, generalities can be reported. Land use change 
associated with development often includes the transition of land that would absorb 
precipitation and process nutrients to impermeable surfaces like roads and roofs that 
quickly shed the water as runoff and channel that runoff to nearby streams. The runoff 
picks up sediment, nutrients, and other pollutants which are quickly routed into streams, 
minimizing interaction with the natural processes that would otherwise immobilize or 
remove the pollutants. Nitrogen concentrations in runoff from land use impacted by 
humans has been reported to vary from the background concentrations in precipitation in 
rooftop runoff to over 15 mg/L as N in runoff from high density roads. A research effort in 
North Carolina estimated that the nutrient load in medium density urban land use was 
0.476 g N per m2 per yr. Extrapolating that value to the low and medium density urban 
spaces in the West Fork of the Gallatin a potential stormwater load of 2,000 lb N per year, 
however, this extrapolation may not be regionally relevant. Furthermore, runoff from golf 
courses may represent a substantially greater loading rate. Field data is recommended to 
be collected in order to support better loading estimates and better determine the scale 
of potential runoff related loading and the types of BMPs recommended to mitigate 
impacts. 
 
Most stormwater pollution enters with runoff in a pulse and the sources are distributed. 
Mitigation efforts involve intercepting runoff in facilities that provide treatment for 
excess nutrients. Often, the mitigation occurs on individual properties. The Gallatin Valley 
TMDL report lists several best management practices BMPs to reduce nutrient loads 
(Table 12). 
 
TABLE 12. STORMWATER BEST MANAGEMENT PRACTICES 

BMP TN LOAD REDUCTION TP LOAD REDUCTION 

Bioretention 12%   

Retention Ponds 27% 59% 

Filter Strips  13%   

Wetland Basins*   33% 
Wetland 
Channels   22% 

Media Filters   47% 
*Table percentages represent estimated performance based on a general BMP database. 
Engineered treatment wetlands can be optimized for significant (<50%) TN reduction. 
 
Effective mitigation efforts may start with a more detailed assessment and inventory of 
existing stormwater infrastructure from which hot spots (large paved areas, golf courses) 
can then be assessed as candidates for mitigation efforts. Decisions of individual 
landowners and occupants impact the rate at which nutrients and other pollutants enter 
the watershed. As a result, community education consistent with past efforts is productive. 
Lastly, advocating for nutrient removal based BMPs for all new stormwater management 
facilities has the potential to mitigate notable loading from future development. 
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Domestic Animal Waste 
Domesticated animals, specifically dogs, can contribute a significant nitrogen load when 
their feces is not properly disposed of. According to the 2017-2018 U.S. Pet Ownership 
and Demographics Sourcebook, there are an average of 0.614 dogs per occupied 
household. Each dog produces an average of 0.75 lbs of feces per day which is 0.7% 
nitrogen. This results in an annual loading of 1,200 lbs of nitrogen per year according to 
the number of occupied homes in Big Sky using 2010 census data. While much of this 
load is distributed across the watershed, targeted dog poop pick-up days especially in 
areas where surface runoff can enter streams can significantly reduce nitrogen and e-coli 
loading. For every 150 lbs of fresh dog feces picked up, a pound of nitrogen is removed 
from the watershed.  
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Summary and Conclusions 
There is strong evidence that anthropogenic nutrient sources are negatively impacting 
stream water quality in the West Fork of the Gallatin River during base flow conditions. 
These conclusions are able to be drawn using the stream monitoring data gathered by 
the Task Force. Maintaining and increasing water quality and quantity monitoring, 
especially in the West Fork, will enable targeted mitigation strategies and projects.  
 
Excess nitrogen observed in the West Fork was estimated to be approximately 5,000 lbs 
per year nitrogen. This data corresponds well with modeled estimates for the 
contribution of nitrogen from onsite systems in the West Fork (1,500 lbs N per year) 
summed with a literature based estimation of the contribution of nitrogen from the 
Meadow Village golf and Spanish Peaks Golf courses (2,000 lbs N per year). Sources 
such as livestock stables, stormwater, and domestic animals have the potential to 
contribute additional nitrogen loading on the 1500 lbs per year scale, all of which could 
be substantially mitigated. A table of load sources in the West Fork drainage and the 
potential for mitigation has been provided in Table 13. 
 
TABLE 13. MITIGATABLE LOAD SUMMARY  

Estimated 
Total Load 

(lb N /yr) 

Mitigatable 
Fraction 

Wastewater Application 12,000 75% 

Onsite systems 4,400 10% 

Stable Operations 3,300 33% 

Stormwater 2,000 27% 

 
As seen in Table 13, the greatest long-term reduction in anthropogenic nitrogen will 
result from improvements to the Big Sky WRF to treat effluent to less than 5 mg/l N, 
representing an approximately 70% reduction. Further load reduction associated with 
wastewater irrigation, including accumulated N load in the aquifer, can be achieved by 
intercepting and mitigating shallow groundwater utilizing engineered wetlands at known 
point sources (e.g. chapel spring) and general placement along the West Fork riparian 
corridor. Finally, careful golf course BMPs can be employed to minimize fertilizer related 
nutrient loading and stormwater runoff loading. Preliminary estimates indicate that 
10,000 to 16,000 pounds per year of nitrogen loading (source load, not instream load) 
can be mitigated from golf course related loading, primarily attributable to the ongoing 
Big Sky WRF upgrade. 
 
Increasing public awareness and providing testing and maintenance grants for the 
regions aging onsite systems can have considerable effect in maintaining and/or 
reducing the present load from onsite systems. Proximity to surface water is a relatively 
good way to prioritize potential mitigation opportunities. Working with residences, 
communities and businesses that are very near the Gallatin River and its tributaries can 
have an outsized effect. Table 13 indicates a low potential to mitigate existing loads from 
onsite systems, however, maintaining current loading levels over time will require 
significant effort but may be a critical endeavor. Looking toward the future, advocating 
for water quality in the face of development is important. The recently completed 
Canyon Area Sewer Feasibility Study (WGM, 2020) identified that growth in the Canyon 
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Area alone could double the instream nitrogen contribution of the area to over 6,000 lbs 
N per year in the absence of comprehensive sewer planning and central infrastructure.  
 
The impact of animal grazing and equestrian operations can vary significantly. Targeting 
areas that have high animal density or areas where animals access streams can have 
significant effects. Working with local ranchers and guest ranch operations to promote 
healthy grazing practices and assess how waste streams are handled can significantly 
reduce stock related loading that can impact both surface and groundwater quality. 
 
Lastly the power of providing outreach, education, and incentives for individuals to 
maintain a healthy relationship with their watershed is not to be underestimated. Helping 
people connect their love of the environment to their everyday actions is critical in 
maintaining good stream health, from water use to reducing litter and the nutrients and 
coliforms that emerge from uncollected dog feces. 
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 EXHIBIT E: Spreadsheet of Big Sky, MT Septic Systems  



PLN_EQ_NUMBER PLN_NAME PLN_CITY CNTY_NAME DESCRIPTION PLN_NEW_LOTS PLN_ACRES COMX_NAME PLN_DATE_APPROVED
891326 RIVERVIEW ACRES BIG SKY Gallatin 5 20700 3.01 Exist Indiv Septic 8/11/1988
901054 SILVER HORSESHOE RANCH Big Sky Gallatin 1 2100 3.01 Exist Indiv Septic 3/19/1990
911641 OUSEL FALLS SUBDIVISION BIG SKY Gallatin S2 T7S R3E 34 140 3.01 Exist Indiv Septic 4/22/1991
911382 RIVERVIEW ACRES AMENDED PLAT OF LOT 4 BIG SKY Gallatin 2 15174 3.01 Exist Indiv Septic 5/2/1991
911305 LONE PINE SUBDIVISION BIG SKY Gallatin 4 10540 3.01 Exist Indiv Septic 6/28/1991
921400 PARKVIEW WEST LOT 8 Big Sky Gallatin 1 3.01 Exist Indiv Septic 4/22/1992
931948 MEADOW VILLAGE AMENDED PLAT TRACT 8 BIG SKY Gallatin 2 5355 3.01 Exist Indiv Septic 8/31/1992
941569 RUF MINOR SUBDIVISION BIG SKY Gallatin S34 T6S R3E 4 18 3.01 Exist Indiv Septic 3/21/1994
952371 DIAMOND HITCH SUBDIVISION BIG SKY Madison S24 T6S R2E 47 69.048 3.01 Exist Indiv Septic 2/16/1995
951496 BIG SKY BUSINESS CENTER BIG SKY Gallatin 8 1313 3.03 Pressure Dose Des 6/9/1995
952623 MCQUAIG FAMILY TRANSFER BIG SKY Gallatin 3.31 3.01 Exist Indiv Septic 7/6/1995
961455 DIAMOND HITCH SUBDIVISION LOTS 31 & 32 BIG SKY Madison S24 T6S R2E 2 2.016 3.01 Exist Indiv Septic 10/13/1995
961559 H & J MINOR SUBDIVISION BIG SKY Gallatin 4 20 3.01 Exist Indiv Septic 10/24/1995
951954 FIRELIGHT SUBDIVISION Big Sky Gallatin 26 29.2 3.01 Exist Indiv Septic 2/16/1996
962279 HOLTZMAN SUBDIVISION TRACT D2 BIG SKY Gallatin 1 10 3.01 Exist Indiv Septic 3/27/1996
962519 FRID MINOR SUBDIVISION                      BIG SKY             Gallatin 2 20.508 3.01 Exist Indiv Septic 5/14/1996
971340 SCHMEIDING MINOR SUBDIVISION LOT 3 BIG SKY Gallatin 1 4.998 3.01 Exist Indiv Septic 9/6/1996
962008 ASPEN GROVE PHASE I REVISED #2 BIG SKY Gallatin 29 3.01 Exist Indiv Septic 10/1/1996
971393 ELK RIDGE ESTATES, REWRITE LOT 24           BIG SKY             Gallatin 1 19.8 3.01 Exist Indiv Septic 12/3/1996
972235 ANDERSON BOUNDARY REALIGNMENT               BIG SKY             Gallatin 1 14.85 3.01 Exist Indiv Septic 2/20/1997
971189 ELK RIDGE ESTATES REWRITE TRACTS 2, 6, 7 BIG SKY Gallatin 1 60 3.03 Pressure Dose Des 3/26/1997
972513 WORTMAN MINOR SUBDIVISION BIG SKY Gallatin 2.143 3.01 Exist Indiv Septic 5/5/1997
972606 ANDERSON MINOR SUBDIVISON                   BIG SKY             Gallatin 1 5 3.01 Exist Indiv Septic 6/25/1997
962777 S & D FIRST MINOR #2 SUBDIVISION BIG SKY Gallatin 1 6.34 3.01 Exist Indiv Septic 7/11/1997
971719 ELK RIDGE ESTATES REWRITE LOT 22 BIG SKY Gallatin 1 3.01 Exist Indiv Septic 9/2/1997
971733 ELK RIDGE ESTATES SUB REWRITE LOT 23        BIG SKY             Gallatin 19 3.01 Exist Indiv Septic 9/2/1997
971734 ELK RIDGE ESTATES SUB REWRITE LOT 25        BIG SKY             Gallatin 19 3.01 Exist Indiv Septic 9/2/1997
981165 ELK RIDGE ESTATES LOT 25 REWRITE            BIG SKY             Gallatin 1 19.817 3.01 Exist Indiv Septic 9/2/1997
981166 ELK RIDGE ESTATES LOT 23 REWRITE            BIG SKY             Gallatin 1 19.869 3.01 Exist Indiv Septic 9/2/1997
981464 RADICK 5 LOT SUBDIVISION                    BIG SKY             Gallatin 5 20 3.01 Exist Indiv Septic 10/17/1997
981537 BOZMAN FAMILY SALE BIG SKY Gallatin 1 18.989 3.01 Exist Indiv Septic 10/23/1997
981615 OUSEL FALLS SUBDIVISION BIG SKY Gallatin 4.24 3.01 Exist Indiv Septic 11/20/1997
981888 CRONIN BOUNDARY REALIGNMENT BIG SKY Gallatin 1.42 3.01 Exist Indiv Septic 12/31/1997
972111 SUMMIT VIEW SUBDIVISION PHASE I & III Big Sky Madison 23 67.07 3.01 Exist Indiv Septic 1/13/1998
981975 GREGER FAMILY SALE                          BIG SKY             Gallatin 2 25.06 3.01 Exist Indiv Septic 1/23/1998
981559 FIRELIGHT SUBDIVISION REWRITE LOTS 6,7,& 8 Big Sky Gallatin see 95 1954 for original subdivision info 3.79 3.01 Exist Indiv Septic 1/30/1998
981892 BUCK RIDGE RANCH LOTS 2, 3, & 15            BIG SKY             Gallatin 3 59.4 3.01 Exist Indiv Septic 3/6/1998
982040 BUCK RIDGE RANCH LOTS 1,4, 6, 7, & 31 BIG SKY Gallatin 5 99 3.01 Exist Indiv Septic 3/6/1998
982207 ETHEN FAMILY TRANSFER                       BIG SKY             Gallatin 2 34.15 3.01 Exist Indiv Septic 3/27/1998
982100 BOYNE USA MINOR SUBDIVISION LOT 2           BIG SKY             Gallatin 1 2 3.01 Exist Indiv Septic 4/1/1998
981263 ELK RIDGE ESTATES TRACT 21 REWRITE Big Sky Gallatin 3.01 Exist Indiv Septic 5/8/1998
982079 ROBBINS LIFT SANITARY RESTRICTIONS Gallatin GatewayGallatin S32 T6S R4E 1 0.997 3.01 Exist Indiv Septic 6/8/1998
981055 ELK RIDGE ESTATES TRACT 8 BURRIS/SESBEAU BIG SKY Gallatin 11 3.01 Exist Indiv Septic 7/29/1998
981256 ELK RIDGE ESTATES TRACT 9 DEPIERO BIG SKY Gallatin 1 3.01 Exist Indiv Septic 7/29/1998
981257 ELK RIDGE ESTATES TRACT 11 WHITE BIG SKY Gallatin 1 3.01 Exist Indiv Septic 7/29/1998
981258 ELK RIDGE ESTATES TRACT 12 BATTLE BIG SKY Gallatin 3.01 Exist Indiv Septic 7/29/1998 358.4
981259 ELK RIDGE ESTATES TRACTS 16,18,19, RICHARDS BIG SKY Gallatin 3 3.01 Exist Indiv Septic 7/29/1998
991221 BUCK RIDGE RANCH REMOVAL OF RESTRICTIONS BIG SKY Gallatin 8 19.8 3.01 Exist Indiv Septic 12/3/1998
991493 PARKVIEW WEST LOT 10 REWRITE BIG SKY Gallatin 1 1 3.01 Exist Indiv Septic 12/7/1998
991410 SUMMIT VIEW SUBDIVISION PHASE II Big Sky Madison 20 104 3.01 Exist Indiv Septic 1/15/1999
991703 WHIPPLE COMMON BOUNDARY REALIGNMENT BIG SKY Madison 2 31.7 3.01 Exist Indiv Septic 2/18/1999
991716 WHIPPLE MINOR BIG SKY Madison 5 28.6 3.01 Exist Indiv Septic 3/9/1999
991982 MALPELI REWRITE BIG SKY Gallatin 1 2.657 3.01 Exist Indiv Septic 4/2/1999
992570 RADICK MINOR LOTS 2 & 3 REWRITE             BIG SKY             Gallatin 2 5.477 3.01 Exist Indiv Septic 5/26/1999
991920 BUCK RIDGE TRACTS 16,17,18,25,26 BIG SKY Gallatin 5 99 3.01 Exist Indiv Septic 5/28/1999
991921 BUCK RIDGE TRACTS 19,20,27,28 BIG SKY Gallatin 4 80 3.01 Exist Indiv Septic 5/28/1999
992264 FIRELIGHT SUBDIVISION PHASE I AMENDED PLAT Big Sky Gallatin 2 7.21 3.01 Exist Indiv Septic 7/14/1999
992572 RIDGEVIEW MINOR SUBDIVISION BIG SKY Madison 4 35.57 3.01 Exist Indiv Septic 7/19/1999
992683 ELK RIDGE ESTATES TRACT 17 REWRITE BIG SKY Gallatin 1 19.9 3.01 Exist Indiv Septic 9/7/1999
001623 ANDERSON MINOR SUBDIVISION REWRITE          BIG SKY             Gallatin 1 6.726 3.01 Exist Indiv Septic 11/4/1999
992767 WEST BERLIN MINOR SUBDIVISION Big Sky Madison 1 4.3 3.01 Exist Indiv Septic 11/17/1999
001477 BUCK RIDGE RANCH COS 1970 BIG SKY Gallatin 2 39.6 3.01 Exist Indiv Septic 11/22/1999
001805 FIRELIGHT SUBD Rewrite Lots 18A-1 & 19A-1 Big Sky Gallatin see 95 1954 for origin   2 6.92 3.01 Exist Indiv Septic 2/3/2000
981261 ELK RIDGE ESTATES TRACT 20 JORDAN BIG SKY Gallatin 1 3.01 Exist Indiv Septic 2/7/2000
981265 ELK RIDGE ESTATES TRACT 26 PASTER BIG SKY Gallatin 1 3.01 Exist Indiv Septic 2/7/2000
991188 ELK RIDGE ESTATES TRACT 27 BIG SKY Gallatin 1 3.01 Exist Indiv Septic 2/7/2000
992537 ANKENY SUBDIVISION BIG SKY Gallatin 15 154.55 3.01 Exist Indiv Septic 3/7/2000
001685 ELK RIDGE ESTATES TRACT 8 Second Rewrite BIG SKY Gallatin 1 19.991 3.01 Exist Indiv Septic 3/15/2000
001998 BUCK RIDGE RANCH TRACT 4 REWRITE            BIG SKY             Gallatin 1 19.8 3.01 Exist Indiv Septic 3/16/2000
002201 DIAMOND HITCH LOT 45 REWRITE BIG SKY Madison 1 1.398 3.01 Exist Indiv Septic 5/26/2000
001811 RIDGEVIEW MINOR TRACTS 1-4 REWRITE BIG SKY Madison 4 19.76 3.01 Exist Indiv Septic 6/1/2000
011003 BUCK RIDGE RANCH SUB REWRITE TRACT 24 BIG SKY Gallatin 1 19.8 3.01 Exist Indiv Septic 7/11/2000
002171 SLEEPING BEAR MINOR BIG SKY Gallatin 5 10.721 3.01 Exist Indiv Septic 8/10/2000
001663 PORCUPINE PARK BIG SKY Gallatin S17 T7S R4E 44 267.5 3.01 Exist Indiv Septic 8/16/2000
001645 Spanish Peaks PUD Big Sky Gallatin file to microfilm 101 372.12 3.01 Exist Indiv Septic 10/17/2000
011582 SHEIN SQUARES BLA BIG SKY Gallatin 1 16.135 3.01 Exist Indiv Septic 11/9/2000
011010 BUCK RIDGE RANCH TRACT 21 BIG SKY Gallatin 1 19.8 3.01 Exist Indiv Septic 11/14/2000
011421 WHIPPLE BOUNDARY REALIGNMENT BIG SKY Madison 1 7.58 3.01 Exist Indiv Septic 11/27/2000
011344 Summit View Subdivision Phase II Lot 4 Big Sky Madison 1 2.36 3.01 Exist Indiv Septic 12/1/2000
001679 Yellowstone Mountain Club Phases I & II BIG SKY Madison 252 101.7 3.01 Exist Indiv Septic 1/25/2001
011888 RAINBOW RANCH BLK 2 LOTS 7 & 8 REWRITE BIG SKY Gallatin 1 0.76 3.01 Exist Indiv Septic 1/25/2001
011844 Yellowstone Mountain Club Phase 1A BIG SKY Madison 14 38.2 3.03 Pressure Dose Des 3/1/2001
011954 Gallatin Peaks Uplands Residential Cluster B Big Sky Gallatin S1 T7S R3E 17 52.6 3.01 Exist Indiv Septic 6/20/2001
012208 Yellowstone Mountain Club Lots 8,9,10 & 11 AP Big Sky Madison S36 T6S R2E 4 22.58 3.03 Pressure Dose Des 6/27/2001
002343 ANTLER RIDGE SUBDIVISION BIG SKY Gallatin S27&34T6S R3E 65 30.49 3.01 Exist Indiv Septic 6/28/2001
012489 Silver Horseshoe Ranch Lot 2A Rewrite Big Sky Gallatin 2 single family & 1 com 1 2.11 3.05 Intermit Filter DF 7/18/2001
021006 Rasmussen Family Member Sale Tract 18A-2 Beehive Basin Madison 1 7.428 3.01 Exist Indiv Septic 9/27/2001
012623 Yellowstone Mountain Club Phases 1,2 and 1A Big Sky Madison Rewrite for Guest Hou 18 3.01 Exist Indiv Septic 12/24/2001
021773 Porcupine Park Subdivision Lot 21 Rewrite Big Sky Gallatin 1 7.2 3.03 Pressure Dose Des 1/3/2002
021729 Yellowstone Mountain Club Phase 1 & 2 Big Sky Madison Lots 37 & 38 1 3.832 3.05 Intermit Filter DF 1/16/2002
012400 Spanish Peaks Estates Phase IIA Big Sky Gallatin 13 47.86 3.03 Pressure Dose Des 1/29/2002
022039 Yellowstone Mountain Club  Phase 5A Big Sky Madison 1 3.547 3.04 Pres Dose DF 4/22/2002
021537 Rainbow Ranch Blk 2 Lot 3 Big Sky Gallatin Sanitary Restriction Re 1 1.01 3.03 Pressure Dose Des 5/9/2002
022198 Beaver Creek South Lot 1 Rewrite Big Sky Gallatin 1 5 3.02 New Subsurf Sys 6/12/2002
022256 Warren Miller Yellowstone Mountain Club Lot 1 Big Sky Madison 1 0.81 3.02 New Subsurf Sys 6/28/2002
022555 Yellowstone Mountain Club Lot 68 Rewrite Big Sky Madison 1 7.19 3.03 Pressure Dose Des 7/24/2002
022552 Spanish Peaks Lot 42 Rewrite Big Sky Gallatin 1 3.65 3.04 Pres Dose DF 9/23/2002
022315 Yellowstone Mountain Club Phase 5 Condo Units Big Sky Madison Units 13, 14, 17 & 18 4 37.95 3.04 Pres Dose DF 11/13/2002
031038 Yellowstone Mountain Club Cabin Big Sky Madison 1 3.45 3.03 Pressure Dose Des 12/16/2002
031315 Karst Subdivision No 1 Lot 10 Gallatin GatewayGallatin S1 T6S R4E 1 1.16 3.02 New Subsurf Sys 12/18/2002
031698 Beaver Creek Properties Lot 4 RSR Mike Grady Bozeman Gallatin S24 T7S R3E 1 19.73 3.04 Pres Dose DF 1/6/2003
031687 Summit View Subdivision Lot 13 Rewrite Big Sky Madison S20 T6S R3E 1 1.12 3.04 Pres Dose DF 3/4/2003
031749 Andesite Point Lot 200A Phases 1&2 Big Sky Madison 9 28.14 3.04 Pres Dose DF 3/31/2003
031906 Gallatin Peaks Uplands Residental Cluster A Big Sky Gallatin S1 T7S R3E 9 54.28 3.03 Pressure Dose Des 4/24/2003
031827 Malpeli Rewrite Parcels 3A & 2A Big Sky Gallatin 1 2.657 3.03 Pressure Dose Des 5/13/2003
031793 McQuaig Family Transfer Parcel 2A1 & 2A2 BLA Bozeman Gallatin S5 T7S R4E 2 3.277 3.01 Exist Indiv Septic 5/14/2003
032406 Dudley Creek Subdivision Lot 7 Rewrite Big Sky Gallatin S33 T6S R4E 1 12.14 3.02 New Subsurf Sys 6/10/2003
032148 Spanish Peaks Estates Phases 1A, 3 & 4 Big Sky Gallatin S3 T7S R3E 28 114.98 3.03 Pressure Dose Des 6/30/2003
032350 Yellowstone Mountain Club Lot 120 Big Sky Madison S31 T6S R3E 1 4.08 3.04 Pres Dose DF 7/23/2003
031874 David Rasmussen 4 Tract Family Member Sale Big Sky Madison S17 T6S R3E 4 20.071 3.04 Pres Dose DF 8/25/2003
032712 Spanish Peaks Phase 2 Lot 65 Rewrite Big Sky Gallatin S3 T7S R3E 1 3.03 3.01 Exist Indiv Septic 9/30/2003
041510 Yellowstone Mountain Club Lot 73 Rewrite Big Sky Madison S6 T7S R3E 1 2.67 3.01 Exist Indiv Septic 11/4/2003

DEQ 001



041866 Spanish Peaks Estates Phase 1& 2  Lot 14 Big Sky Gallatin S10 T7S R3E 1 2.85 3.04 Pres Dose DF 1/14/2004
041644 Summit View Subdivision Phase II Lot 2A Big Sky Madison S20 T6S R3E 1 2.12 3.02 New Subsurf Sys 2/24/2004
041890 McQuaig Family Transfer Tract 2-A & 1-A Big Sky Gallatin S5 T7S R4E 1 1.635 3.03 Pressure Dose Des 3/2/2004
041693 Yellowstone Mountain Club Phases 1 & 2 Big Sky Madison S31 T6S R3E 8 23.51 3.04 Pres Dose DF 4/7/2004
042406 Yellowstone Mountain Club Phases 1 & 2 Lot 18 Big Sky Madison S5 T7S R3E 1 4.72 3.03 Pressure Dose Des 5/25/2004
042462 Yellowstone Mountain Club Phases 1 & 2 Lot 88 Big Sky Madison S6 T7S R3E 1 2.69 3.04 Pres Dose DF 6/3/2004
042632 Yellowstone Mountain Club Phase 1A Lot 174 Big Sky Madison S6 T7S R3E 1 2.89 3.03 Pressure Dose Des 7/1/2004
042778 Yellowstone Mountain Club Lot 73 2nd Rewrite Big Sky Madison S6 T7S R3E 1 2.67 3.05 Intermit Filter DF 7/12/2004
051099 Gallatin Peaks Uplands Residential Cluster B Big Sky Gallatin SW1/4ST7S R3E 1 2.19 3.03 Pressure Dose Des 7/22/2004
042839 Yellowstone Mountain Club Lot 119 Rewrite Big Sky Madison S31 T6S R3E 1 2.41 3.03 Pressure Dose Des 8/3/2004
051177 Spanish Peaks Estates Phase 2 Lot 49 Big Sky Gallatin S3 T7S R3E 1 3.41 3.03 Pressure Dose Des 9/15/2004
051540 Spanish Peaks Estates Phase 1&2 Lot 14 2nd AP Big Sky Gallatin S10 T7S R3E 1 2.85 3.03 Pressure Dose Des 10/5/2004
042931 Yellowstone Mountain Club Lot 129 Big Sky Madison S31 T6S R3E 1 2.24 3.03 Pressure Dose Des 10/13/2004
042884 Yellowstone Mountain Club Lot 200A-A Rerwite Big Sky Madison S1 T7S R2E 1 10 3.06 Elevated Design 10/19/2004
051455 Yellowstone Mountain Club Phases 1&2 Lot 146 Big Sky Madison S31 T6S R3E 1 2.61 3.04 Pres Dose DF 10/29/2004
051491 Yellowstone Mountain Club Phases 1 & 2 Lot 89 Big Sky Madison S6 T7S R3E 1 2.1 3.05 Intermit Filter DF 11/10/2004
051526 Yellowstone Mountain Club Phases 1&2 Lot 134 Big Sky Madison S31 T6S R3E 1 2.19 3.03 Pressure Dose Des 11/15/2004
051772 Parkview West Subdivision Lot 9 Rewrite Big Sky Gallatin S1 T6S R4E 1 1.183 3.02 New Subsurf Sys 11/16/2004
032215 Yellowstone Mountain Club Sewage System #1 Big Sky Madison 8 44.56 3.04 Pres Dose DF 11/17/2004
032216 Yellowstone Mountain Club Sewage System #5 Big Sky Madison 7 32.9 3.02 New Subsurf Sys 11/23/2004
051738 Yellowstone Mountain Club Phases 1, 2 & 1A Big Sky Madison S31 T6S R3E 4 8.64 3.04 Pres Dose DF 11/30/2004
051734 Karst Subdivision No 2 Lot 8 RSR Gallatin GatewayGallatin S1 T6S R4E 1 0.335 3.04 Pres Dose DF 12/13/2004
051794 Yellowstone Mountain Club Phases 1& 2 Lot 91A Big Sky Madison S6 T7S R3E 1 4.3 3.04 Pres Dose DF 12/20/2004
042866 Summit View Subdivision Phase II Lot 5 Big Sky Madison S20 T6S R3E 1 2.55 3.04 Pres Dose DF 12/28/2004
042886 Breuner RSR Tract 3A of COS No 2232 Big Sky Gallatin S17 T7S R4E 1 7.8 3.04 Pres Dose DF 12/29/2004
051242 Spanish Peaks Resort Yurt Big Sky Madison Test Well & Wastewat   2 3.03 Pressure Dose Des 2/4/2005
052123 Stony Creek Lot 4 Rewrite Locati 5 Lot Bozeman Gallatin S34 T6S R3E 1 2.391 3.04 Pres Dose DF 3/22/2005
052251 Yellowstone Mountain Club Phases 1&2 Lot 166 Big Sky Madison S6 T7S R3E 1 3.15 3.05 Intermit Filter DF 3/31/2005
051923 Summit View Subdivision Phase 1 Lot 1 Rewrite Big Sky Madison S20 T6S R3E 1 1.44 3.04 Pres Dose DF 4/13/2005
052278 Yellowstone Mountain Club Phases 1&2 Lot 137A Big Sky Madison S31 T7S R3E 1 2.01 3.05 Intermit Filter DF 4/13/2005
052349 Porcupine Meadows Minor Subdivision Big Sky Gallatin S8 T7S R4E 4 13.13 3.04 Pres Dose DF 4/14/2005
052288 Yellowstone Mountain Club Phase1&2 Lot 136-A Big Sky Madison S31 T7S R3E 1 2.04 3.05 Intermit Filter DF 4/14/2005
052173 Locati Minor Lot 1 Rewrite Stony Creek Minor Bozeman Gallatin S34 T6S R3E 1 2.962 3.03 Pressure Dose Des 4/21/2005
052572 Wagner BLA Gallatin GatewayGallatin S27 T6S R4E 1 5 3.02 New Subsurf Sys 5/24/2005
052630 Spanish Peaks Estates Phase 1A, Lot 2 Big Sky Gallatin S10 T7S R3E 1 5.11 3.05 Intermit Filter DF 5/25/2005
052536 Spanish Peaks Phase 1 Lot 9 Rewrite Big Sky Gallatin S10 T7S R3E 1 3.09 3.05 Intermit Filter DF 6/1/2005
052779 Spanish Peaks Estates Phase 1 Lot 28 Rewrite Big Sky Gallatin S10 T7S R3E 1 3.03 Pressure Dose Des 6/7/2005
052663 Spanish Peaks Estates Phase 2 Lot 45 Rewrite Big Sky Gallatin S3 T7S R3E 1 3.69 3.05 Intermit Filter DF 6/16/2005
052721 Summit View Phase I Lot 12 Rewrite Big Sky Madison S20 T6S R3E 1 1.34 3.02 New Subsurf Sys 6/28/2005
052368 Whipple BLA Remainder Tract Big Sky Madison S17 T6S R3E 1 11.37 3.03 Pressure Dose Des 7/19/2005
052461 Silver Horseshoe Ranch Lot 2A Fourth Rewrite Big Sky Gallatin S5 T7S R4E 1 2.11 3.04 Pres Dose DF 8/25/2005
061208 Spanish Peaks Estates Phase 2 Lot 57 Big Sky Gallatin S3 T7S R3E 1 3.05 Intermit Filter DF 9/12/2005
053064 Ousel Falls Subdivision Lot 19 Rewrite Big Sky Gallatin S2 T7S R3E 1 3.27 3.02 New Subsurf Sys 9/28/2005
061183 Yellowstone Mountain Club Phase 1 & 2 Lot 125 Big Sky Madison S31 T6S R3E 1 1 3.04 Pres Dose DF 10/5/2005
061182 Yellowstone Mountain Club Phase 1 & 2 Lot 123 Big Sky Madison S31 T6S R3E 1 2.41 3.04 Pres Dose DF 10/5/2005
052484 Firelight Subdivision Lot 23 Rewrite Big Sky Gallatin S2 T7S R3E; se   1 3.18 3.03 Pressure Dose Des 10/12/2005
061203 Neault RSR Tract 1 COS 340 and COS No 336 Bozeman Gallatin S33 T4S R4E 1 1.119 3.03 Pressure Dose Des 10/28/2005
061524 Yellowstone Mountain Club Phase 1&2 Lot 77-A Big Sky Madison S6 T7S R3E 1 2.44 3.04 Pres Dose DF 11/4/2005
052322 Spanish Peaks Estates Phase 5 Big Sky Gallatin S10 T7S R3E 22 61.34 3.03 Pressure Dose Des 11/8/2005
061454 Two Rivers Minor No 281 Lot 1 Rewrite Big Sky Gallatin S31 T6S R4E 1 3.007 3.03 Pressure Dose Des 12/22/2005
062050 Porcupine Park Subdivision Lot 36 Rewrite Big Sky Gallatin S17 T7S R4E 1 6.75 3.04 Pres Dose DF 3/8/2006
062427 Gallatin Peaks Uplands Res Cluster B Lot 12 Big Sky Gallatin S1 T7S R3E 1 3.66 3.04 Pres Dose DF 3/24/2006
062136 Yellowstone Mountain Club Phase 1 Lot 11 AP Big Sky Madison S5 T7S R3E 1 28 3.05 Intermit Filter DF 3/27/2006
062180 Delzer BLA Tract B-1B Big Sky Gallatin S8 T7S R4E 1 5.4812 3.04 Pres Dose DF 4/21/2006
062230 Rimrock Meadows Subdivision Big Sky Gallatin S21 T7S R4E 16 22.16 3.03 Pressure Dose Des 4/21/2006
062164 Spanish Peaks Estates Phase 3 Lot 94 Rewrite Big Sky Gallatin S3 T7S R3E 1 4.75 3.04 Pres Dose DF 5/5/2006
062533 Porcupine Park Subdivision Lot 6 Rewrite Big Sky Gallatin S17 T7S R4E 1 9.24 3.04 Pres Dose DF 5/10/2006
062795 Knight Minor Subdivision Lot 1 Rewrite Big Sky Gallatin S8 T7S R4E 1 5.001 3.04 Pres Dose DF 5/25/2006
063152 Yellowstone Mountain Club Sunrise Ridge Big Sky Madison S1 T7S R7S 59 123.46 3.03 Pressure Dose Des 6/1/2006
063029 Yellowstone Mountain Club Andesite Lift WWTS Big Sky Madison Wastewater Treatmen  1 1 3.03 Pressure Dose Des 6/15/2006
062560 Yellowstone Mountain Club Phase 1 & 2 Lot 78A Big Sky Madison S6 T7SR3E 1 2.48 3.04 Pres Dose DF 7/10/2006
062558 Greathorn Ranch Minor Subdivision Big Sky Gallatin S11 T7S R3E 5 75.25 3.03 Pressure Dose Des 7/11/2006
063106 Yellowstone Mountain Club Phases 1&2 Lot 147 Big Sky Madison S31 T6S R3E 1 2.05 3.04 Pres Dose DF 7/12/2006
063323 Yellowstone Mountain Club Phases 1 & 2 Lot 81 Big Sky Madison S6 T7S R3E 1 2.12 3.04 Pres Dose DF 7/12/2006
063232 Yellowstone Mountain Club Phases 1&2 Lot 51A Big Sky Madison S31 T6S R3E 1 4.902 3.04 Pres Dose DF 7/12/2006
051822 Lazy J South Major Subdivision Gallatin GatewayGallatin S5 T7S R4E 16 19.06 3.04 Pres Dose DF 8/28/2006
062791 Spanish Peaks Estates Phase 6 Lots 125 - 157 Big Sky Gallatin S9 T7S R3E 33 109.77 3.03 Pressure Dose Des 9/8/2006
062195 Bing BLA Tract A1A Bozeman Gallatin S22 T6S R4E 1 6.838 3.02 New Subsurf Sys 9/13/2006
071298 Spanish Peaks Estates Phase 4 Lot 102 Rewrite Big Sky Gallatin S3 T7S R3E 1 4.21 3.04 Pres Dose DF 11/3/2006
071135 Yellowstone Mountain Club Phase 1&2 Lot 146 Big Sky Madison S31 T6S R3E 1 2.61 3.04 Pres Dose DF 11/18/2006
071675 Yellowstone Mountain Club Phase 1&2 Lot 152A Big Sky Madison S31 T6S R3E 1 3.21 3.04 Pres Dose DF 11/29/2006
063054 The Overlook Yellowstone Mountain Club Big Sky Madison S31 T6S R3E 5 20.91 3.04 Pres Dose DF 11/29/2006
071736 Summit View Phases I & 3 Lot 8 Rewrite Big Sky Madison S20 T6S R3E 1 3.85 3.04 Pres Dose DF 12/6/2006
071650 Yellowstone Mountain Club Lot 155B & 157B Big Sky Madison S31 T6S R3E 2 5.33 3.04 Pres Dose DF 12/8/2006
062950 River Run Meadows Minor Lots 1-5 Big Sky Gallatin S36 T6S R3E 5 40.619 3.02 New Subsurf Sys 12/19/2006
071249 Cowboy Heaven Phase 4-A Lots 1 & 2 Big Sky Madison S24 T6S R2E 2 29.87 3.04 Pres Dose DF 1/14/2007
063298 Spanish Peaks Estates Phase 7 Lots 158-163 Big Sky Gallatin S4 T7S R3E 6 12.2 3.04 Pres Dose DF 2/28/2007
072453 Yellowstone Mountain Club Phases 1 & 2 Lot 67 Big Sky Madison S6 T7S R3E 1 2.31 3.04 Pres Dose DF 2/28/2007
072616 Gallatin Peaks Uplands Res Cluster B Lot 16 Big Sky Gallatin S1 T7S R3E 1 2.77 3.04 Pres Dose DF 4/5/2007
072165 Porcupine Meadows Minor Lot 2 Rewrite Big Sky Gallatin S8 T7S R4E 1 2.55 3.04 Pres Dose DF 4/17/2007
072360 Knight Minor Subdivision Lot 3 Rewrite Big Sky Gallatin S8 T7S R4E 1 5.001 3.04 Pres Dose DF 5/2/2007
072257 Altman Family Transfer Tracts 1, 2 & 3 Bozeman Gallatin S22 T8S R4E 3 23.33 3.03 Pressure Dose Des 5/4/2007
072166 Stevens OS Tract 1 Rewrite COS No 927A Gallatin GatewayGallatin S28 T6S R4E 1 7.274 3.04 Pres Dose DF 5/8/2007
072606 Holder/Macconnachie BLA Tracts 1 & 2 Big Sky Gallatin S12 T6S R4E 2 1.86 3.04 Pres Dose DF 6/12/2007
073237 Yellowstone Mountain Club Lot 82 2nd Rewrite Big Sky Madison S6 T7S R3E 1 2.95 3.04 Pres Dose DF 8/29/2007
081222 Summit View Subdivision Phase II Lots 12 & 13 Big Sky Madison S20 T6S R3E 2 6.91 3.03 Pressure Dose Des 10/15/2007
081035 Porcupine Meadows Lot 4 Rewrite Big Sky Gallatin S8 T7S R4E 1 3.8 3.04 Pres Dose DF 10/29/2007
081406 Riverview Acres Minor Lot 2 Rewrite Big Sky Gallatin S8 T7S R4E 1 10.622 3.02 New Subsurf Sys 11/7/2007
071575 Morningstar Meadows Minor Subdivision Big Sky Gallatin S27 T6S R3E 5 7.42 3.03 Pressure Dose Des 11/8/2007
081706 Yellowstone Mountain Club Phase 1&2 Lot 257-A Big Sky Madison S1 T7S R2E 1 8.26 3.04 Pres Dose DF 11/19/2007
081719 Mountain Lake Condos Summit View Phase IV Big Sky Madison S20 T6S R3E 1 4.3 3.04 Pres Dose DF 12/3/2007
081462 Dudley Creek Subdivision Lot 2 Rewrite Big Sky Gallatin S28 T6S R4E 1 18.91 3.03 Pressure Dose Des 12/4/2007
082154 Riverview Acres Minor Tract 3 Rewrite Big Sky Gallatin S8 T7S R4E 1 5.853 3.02 New Subsurf Sys 3/6/2008
082156 Pessl Boundary Line Relocation Lot 4A Bozeman Gallatin S19 T7S R4E 1 10.19 3.03 Pressure Dose Des 5/19/2008
082434 Yellowstone Mountain Club Ph 1&2 Lots 15 &21 Big Sky Madison S5 T7S R3E 2 2.38 3.04 Pres Dose DF 5/27/2008
082541 GUFFY FAMILY TRANSFER Big Sky Madison S17 T6S R3E 5 11.37 3.01 Exist Indiv Septic 6/2/2008
082452 Yellowstone Mountain Club Ph 1&2 Lot 56A AP Big Sky Madison S6 T7S R3E 1 5.42 3.04 Pres Dose DF 7/2/2008
082755 Yellowstone Mountain Club Phase 1 & 2 Lot 163 Big Sky Madison S6 T7S R3E 1 2.01 3.04 Pres Dose DF 7/2/2008
082981 Bough Property Tract 4A RSR Big Sky Gallatin S17 T7S R4E 1 6.31 3.03 Pressure Dose Des 9/25/2008
091172 Summit View Phase 2 Lot 19 Big Sky Madison S20 T6S R3E 1 4.17 3.03 Pressure Dose Des 11/18/2008
091247 Big Sky Exxon Tract 2B COS No 1246D Rewrite Big Sky Gallatin S5 T7S R4E 1 2.796 3.04 Pres Dose DF 3/4/2009
091047 Dudley Creek Subdivision Lot 6 Rewrite Big Sky Gallatin S33 T6S R4E 1 5.64 3.01 Exist Indiv Septic 3/16/2009
092127 Yellowstone Mountain Club Lot 139-A Rewrite Big Sky Madison S31 T6S R3E 1 2.01 3.04 Pres Dose DF 3/18/2009
091922 Blackfoot Hills Subdivision Phase I Rewrite Big Sky Gallatin S5 T7S R4E 14 68.01 3.04 Pres Dose DF 5/18/2009
101466 Yellowstone Mountain Club Phases 1 & 2 Lot 39 Big Sky Madison S5 T7S R3E 1 8.76 3.04 Pres Dose DF 3/25/2010
111339 Yellowstone Mountain Club Lot 149 Rewrite Big Sky Madison S31 T6S R3E 1 2.26 3.04 Pres Dose DF 11/19/2010
111133 Twenty Eight North Minor Subdivision Big Sky Gallatin S28 T6S R3E 4 29.88 3.04 Pres Dose DF 12/1/2010
111496 Yellowstone Mountain Club Ph 1 & 2 Lot 23 AP Big Sky Madison S5 T7S R3E 1 5.65 3.04 Pres Dose DF 1/26/2011
111990 Yellowstone Mountain Club Phases 1&2 Lot 46 Big Sky Madison S6 T7S R3E 1 2.15 3.04 Pres Dose DF 8/3/2011
111962 K Ranch Minor Subdivision Lot 3 Big Sky Gallatin S11 T7S R3E 1 15.35 3.03 Pressure Dose Des 8/16/2011
111703 Breuner First Minor Lot 3A Rewrite Bozeman Gallatin S17 T7S R4E 2 7.44 3.04 Pres Dose DF 8/29/2011
111989 Ruf Minor Lot 3 Rewrite Big Sky Gallatin S34 T6S R3E 1 4.35 3.04 Pres Dose DF 9/8/2011
121188 Spanish Peaks Estates Phase 2A Lot 73 Rewrite Big Sky Gallatin S3 T7S R3E 1 3.84 3.04 Pres Dose DF 11/14/2011
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121366 Spanish Peaks Estates Phase 5 Lot 121A Big Sky Gallatin S3 T7S R3E 1 5.17 3.01 Exist Indiv Septic 11/29/2011
121411 Yellowstone Mountain Club Ph 1 & 2 Lot 137-A Big Sky Madison S31 T6S R3E 1 2.01 3.04 Pres Dose DF 1/23/2012
121413 Ridgeview Minor Subdivision Tract 3 Rewrite Big Sky Madison S17 T6S R3E 1 10.21 3.03 Pressure Dose Des 1/30/2012
121558 Yellowstone Mountain Club Phase 1 & 2 Lot 160 Big Sky Madison S31 T6S R3E 1 2.26 3.04 Pres Dose DF 4/4/2012
121776 Schultz Rewrite Tract 3A of COS 1416 Big sky Gallatin S8 T7S R4E 1 13 3.01 Exist Indiv Septic 7/16/2012
131345 Spanish Peaks Estates Phase 1 Lot 23 Rewrite Big Sky Gallatin S10 T7S R3E 1 2.45 3.03 Pressure Dose Des 11/2/2012
131146 Cliff Minor East 1/2 Lot 3 & Lot 2 RSR Gallatin GatewayGallatin S29 T4S R4E 1 1.165 3.04 Pres Dose DF 2/20/2013
131382 Spanish Peaks Estates Phase 1A Lot 1 Rewrite Big Sky Gallatin S9 T7S R3E 1 2.95 3.04 Pres Dose DF 3/27/2013
131722 Yellowstone Mountain Club Phase 1&2 Lot 56A Big Sky Madison S6 T7S R3E 1 5.42 3.04 Pres Dose DF 4/10/2013
131673 Krusniak CBR Tract 1A Big Sky Gallatin S5 T7S R4E 1 0.813 3.06 Elevated Design 6/26/2013
132081 Yellowstone Mountain Club Phases 1 & 2 Lot 50 Big Sky Madison S31 T6S R3E 1 2.12 3.04 Pres Dose DF 7/17/2013
141007 Yellowstone Mountain Club Phase 1 & 2 Lot 198 Big Sky Madison S1 T7S R2E 1 3.1 3.04 Pres Dose DF 7/22/2013
141134 Buck Ridge Ranch Subdivision Tract 19 Rewrite Big Sky Gallatin S25 T7S R3E 1 19.9 3.04 Pres Dose DF 10/1/2013
141259 Yellowstone Mountain Club Ph 1,2&1A Lot 150-A Big Sky Madison S31 T6S R3E 1 2.22 3.04 Pres Dose DF 11/4/2013
141247 28 North Minor Subdivision Tract A-1 RSR Big Sky Gallatin S28 T6S R3E 1 10.5 3.03 Pressure Dose Des 11/26/2013
141354 Buck Ridge Ranch COS #1970B Tract 12 Rewrite Big Sky Gallatin S25 T7S R3E 1 19.9 3.04 Pres Dose DF 12/24/2013
141685 Uplands Cluster B Lot 7 Septic Rewrite Big Sky Gallatin S1 T7S R3E 1 2.07 3.03 Pressure Dose Des 4/16/2014
141727 Yellowstone Mtn Club The Settlement Lot 6 AP Big Sky Madison S7 T7S R3E 1 17 3.03 Pressure Dose Des 5/14/2014
131979 Spanish Peaks Estates Phase 3 Lot 92 Rewrite Big Sky Gallatin S3&S10T7S R3E 1 5.58 3.04 Pres Dose DF 5/20/2014
142014 Yellowstone Mountain Club Phase 1A Lot 174 Big Sky Madison S6 T7S R3E 1 2.89 3.03 Pressure Dose Des 6/26/2014
121737 Kern Family Transfer Tracts 1, 2 & 3 COS#958B Big Sky Gallatin S26 T6S T3E 3 37.68 3.03 Pressure Dose Des 11/12/2014
151003 American Spirit Lot 846 Rewrite Big Sky Madison S11 T7S R2E 1 0.58 3.03 Pressure Dose Des 12/24/2014
151541 MacPherson Family Transfer COS#2071 Tract 2 Gallatin GatewayGallatin S16&S1T7S R6E 2 2.5 3.04 Pres Dose DF 4/29/2015
151628 Firelight Subdivision Phase 1 Lot 25 Rewrite Big Sky Gallatin S2 T7S R3E 1 2.62 3.04 Pres Dose DF 6/17/2015
152100 McIntosh Family Transfer Tract B1 COS 1493-BA Big Sky Madison S17 T6S R3E 1 5 3.04 Pres Dose DF 10/14/2015
161086 Spanish Peaks Estates Phase 3 Lot 93 Big Sky Gallatin S3 T7S R3E 1 4.84 3.03 Pressure Dose Des 10/30/2015
161037 Spanish Peaks Estates Phase 1 Lot 31 Rewrite Big Sky Gallatin S10 T7S R3E 1 2.95 3.03 Pressure Dose Des 10/30/2015
161212 Yellowstone Mountain Club Phases 1 & 2 Lot 22 Big Sky Madison S5 T7S R3E 1 2.76 3.04 Pres Dose DF 11/2/2015
161213 Yellowstone Mountain Club Phases 1&2 Lot 60-A BIg Sky Madison S6 T7S R3E 1 2.32 3.04 Pres Dose DF 11/2/2015
161219 Yellowstone Mountain Club Phases 1&2  Lot 49 Big Sky Madison S6 T7S R3E 1 2.26 3.04 Pres Dose DF 11/30/2015
161173 Spanish Peaks Ph 6 Community WWTS #3 Rewrite Big Sky Gallatin S9 T7S R3E 5 19.74 3.03 Pressure Dose Des 12/8/2015
161262 Sleeping Bear Subdivision #285 Lot 2 Rewrite Big Sky Gallatin S34 T6S R3E 1 1.715 3.03 Pressure Dose Des 12/15/2015
161314 Spanish Peaks Estates Ph 1& 2 Lot 59A Rewrite Big Sky Gallatin S3 T7S R3E 1 5.3259 3.03 Pressure Dose Des 12/24/2015
161316 American Spirit PUD Phase 1 Lot 818-A Rewrite Big Sky Madison S11 T7S R2E 1 1.16 3.03 Pressure Dose Des 1/4/2016
161166 American Spirit PUD Phase 2 Lot 856A Rewrite Big Sky Madison S11 T7S R2E 1 1.03 3.03 Pressure Dose Des 1/11/2016
161393 Lazy J South Lot 16  6 Condominium Units Gallatin GatewayGallatin S5 T7S R4E 1 1.63 3.03 Pressure Dose Des 2/11/2016
161376 Diamond Hitch Lot 31 Fourth Rewrite Big Sky Madison S24 T6S R2E 1 1.016 3.03 Pressure Dose Des 2/18/2016
161422 Yellowstone Mountain Club Phase 1 & 2 Lot 15 Big Sky Madison S5 T7S R3E 1 6.65 3.04 Pres Dose DF 3/2/2016
161419 Ridgeview Minor Subdivision Tract 1 Rewrite Big Sky Madison S17 T6S R3E 1 9.55 3.01 Exist Indiv Septic 3/10/2016
161516 Spanish Peaks Phase 6 15 Lot Rewrite Big Sky Gallatin S4&S9 T7S R3E 15 48.22 3.04 Pres Dose DF 3/14/2016
161517 Spanish Peaks Estates Phase 5 Lots 113 & 115 Big Sky Gallatin S3 T7S R3E 2 4.86 3.03 Pressure Dose Des 4/7/2016
161789 American Spirit Phase I Lot 821-A Rewrite Big Sky Madison S11 T7S R2E 1 0.55 3.03 Pressure Dose Des 5/10/2016
161642 Spanish Peaks Estates Phase 1 Lot 33 Rewrite Big Sky Gallatin S10 T7S R3E 1 2.63 3.04 Pres Dose DF 5/17/2016
161512 Silver Horseshoe Ranch Lot 2A 5th Rewrite Big Sky Gallatin S5 T7S R4E 1 2.11 3.04 Pres Dose DF 5/25/2016
161871 Yellowstone Mountain Club Phases 1&2 Lot 59-B Big Sky Madison S6 T7S R3E 1 2.05 3.04 Pres Dose DF 6/7/2016
161934 Delzer BLA COS 787F Tract B-1B Rewrite Big Sky Gallatin S8 T7S R4E 1 5.4812 3.04 Pres Dose DF 8/29/2016
161788 American Spirit Phase 2 Lot 838 Rewrite Big Sky Madison S11 T7S R2E 1 0.37 3.03 Pressure Dose Des 11/2/2016
151729 Corner Property Tracts 2-A & 3-A BLA Big Sky Gallatin S32 T6S R4E 2 4.62 3.03 Pressure Dose Des 12/5/2016
171285 Yellowstone Mountain Club Phases 1 & 2 Lot 90 Big Sky Madison S6 T7S R3E 1 5.59 3.04 Pres Dose DF 12/19/2016
162192 Yellowstone Mountain Club The Corral PUD Big Sky Madison S12 T7S R2E 1 1 3.03 Pressure Dose Des 1/30/2017
162092 Karst Subdivision No 2 Lot 3 RSR Gallatin GatewayGallatin S1 T6S R4E 1 0.41 3.03 Pressure Dose Des 2/1/2017
171187 YMC Golf Course Villas Phase 2 Lot 3 Big Sky Madison S18 T7S R3E 1 5.59 3.03 Pressure Dose Des 2/6/2017
171854 Yellowstone Mountain Club Phases 1&2 Lot 192 Big Sky Madison S1 T7S R2E 1 2.74 3.04 Pres Dose DF 6/19/2017
171844 Yellowstone Mountain Club Phases 1&2 Lot 162 Big Sky Madison S31 T6s R3E 1 2.47 3.04 Pres Dose DF 7/5/2017
172118 Yellowstone Mountain Club Phase1 & 2 Lot 161 Big Sky Madison S31 T6S 3E 1 2.02 3.03 Pressure Dose Des 7/5/2017
171901 Karst Subdivision No 1 Lot 7 RSR Gallatin GatewayGallatin S1 T6S R4E 1 1.07 3.03 Pressure Dose Des 8/3/2017
181043 American Spirit PUD Phase 2 Lot 869 Rewrite Big Sky Madison S11 T7S R2E 1 0.41 3.03 Pressure Dose Des 9/25/2017
181039 Hammond Rewrite Lot 2A-1 of Subdivision 20B Gallatin GatewayGallatin S8 T7S R4E 1 5.003 3.03 Pressure Dose Des 11/7/2017
181606 North Fork Minor No 214B Lots 1, 2A, 3A & 4A Big Sky Gallatin S35 T6S R3E 4 26.96 3.04 Pres Dose DF 4/13/2018
181435 Tract B-1 of COS 174A Rewrite Gallatin GatewayGallatin S22 T6S R4E 1 1 3.03 Pressure Dose Des 5/11/2018
181752 Fasanella Property Minor 227C Tract A-2 Big Sky Gallatin S28 T6S R3E 1 6.33 3.04 Pres Dose DF 5/23/2018
182016 Yellowstone Mountain Club Phs 1,2&1A Lot 144A Big Sky Madison S31 T6S R3E 1 2 3.04 Pres Dose DF 6/11/2018
182137 Gallatin Peaks Uplands Residential Cluster B Big Sky Gallatin S1 T7S R3E 1 2.18 3.03 Pressure Dose Des 7/18/2018
181936 Malmstrom Porcupine Park Lot 26 Rewrite Gallatin GatewayGallatin S17 T7S R4E 1 3 3.03 Pressure Dose Des 8/22/2018
182138 Kenyon Noble Ready Mix Gallatin GatewayGallatin S32 T6S R4E 1 7.702 3.04 Pres Dose DF 9/5/2018
152039 Porcupine Park Lot 13A Rewrite Big Sky Gallatin S17 T7S R4E 1 4.47 3.04 Pres Dose DF 11/16/2018
182242 Yellowstone Mountain Club Vista Minor Sub Big Sky Madison S12 T7S R2E 1 4.34 3.03 Pressure Dose Des 11/20/2018
191276 Long Family Residence COS 2251 Tract 1A RSR Bozeman Gallatin S23 R2S R6E 1 8.5099 3.03 Pressure Dose Des 1/9/2019
191450 Yellowstone Club Phases 1 & 2 Lot 167 Rewrite Big Sky Madison S6 T7S R3E 1 2.53 3.02 New Subsurf Sys 2/13/2019
191661 Yellowstone Mountain Club Phase 1A Lot 178 Big Sky Madison S6 T7S R3E 1 2.66 3.03 Pressure Dose Des 2/26/2019
191442 MacPherson FT COS 2071A Tracts 2A & 2B AP Big Sky Gallatin S21 T7S R4E 2 5 3.03 Pressure Dose Des 3/8/2019
191401 Sleeping Bear Minor No 285 Lot 4 Rewrite Big Sky Gallatin S34 T6S R3E 1 2.5 3.04 Pres Dose DF 4/18/2019
191879 Lazy J South Subdivision Lot 9 Rewrite Big Sky Gallatin S5 T7S R4E 1 0.9541 3.03 Pressure Dose Des 6/25/2019
191650 Kern Minor Subdivision Lots 10A & 11B Big Sky Madison S20 T6S R3E 2 7.282 3.04 Pres Dose DF 6/27/2019
191969 McQuaig FT COS 615E Tract 2A-1A 2nd Rewrite Gallatin GatewayGallatin S5 T7S R4E 1 1.389 3.05 Intermit Filter DF 7/2/2019
181620 Summit View Phase 1 Lot 11 Rewrite Big Sky Madison S20 T6S R3E 1 1.52 3.04 Pres Dose DF 7/11/2019
192101 Spanish Peaks Estates Phase 1 Lot 29 Rewrite Big Sky Gallatin S10 T7S R3E 1 2.71 3.04 Pres Dose DF 7/19/2019
192206 Porcupine Park Subdivision Lots 21A & 23A AP Big Sky Gallatin S17 T7S R4E 2 23.77 3.01 Exist Indiv Septic 7/30/2019
191989 Spanish Peaks Estates Ph 1 & 2 Lot 30 Rewrite Big Sky Gallatin S10 T7S R3E 1 2.93 3.03 Pressure Dose Des 8/14/2019
201252 McQuaig FT COS 615E Tract 2A-1A 3rd Rewrite Gallatin GatewayGallatin S5 T7S R4E 1 1.389 3.04 Pres Dose DF 12/31/2019
201260 Beehive Basin Tract C of COS 7/1326BA Rewrite Big Sky Madison S20 T6S R3E 1 13.6 3.03 Pressure Dose Des 1/3/2020
201206 Torter Family Transfer Tracts 1 & 2 Big Sky Gallatin S28 T6S R3E 2 20.07 3.01 Exist Indiv Septic 1/17/2020
201569 Yellowstone Mtn Club Lower Golfcourse Lot 755 Big Sky Madison S7 T7S R3E 1 4.11 3.03 Pressure Dose Des 4/8/2020
201556 Yellowstone Mountain Club Lot 36A Rewrite Big Sky Madison S5 T7S R3E 1 4.998 3.04 Pres Dose DF 5/1/2020
201734 Gallatin Peaks Uplands Res Cluster B Lot 10 Big Sky Gallatin S1 T7S R3E 1 2.8 3.04 Pres Dose DF 5/1/2020
202078 Spanish Peaks Estates Phase 1 Lot 16 Rewrite Big Sky Gallatin S10 T7S R3E 1 4.25 3.04 Pres Dose DF 10/1/2020
202296 Bing Property COS 752-A Tract B RSR Big Sky Gallatin S12 T6S R4E 1 2.08 3.01 Exist Indiv Septic 3/2/2021
211921 Spanish Peaks Estates Phs 5 Lot 108 Rewrite Big Sky Gallatin S10 T7S R3E 1 2.58 3.03 Pressure Dose Des 6/11/2021
211967 American Spirit Phase 1 Lot 824-A Big Sky Madison S11 T7S R2E 1 0.44 3.03 Pressure Dose Des 6/28/2021
211971 Elk Ridge Estates COS 1786A Tract 3 Rewrite Big Sky Gallatin S12 T7S R3E 1 20.009 3.04 Pres Dose DF 6/30/2021
212008 Yellowstone Mountain Club Phase 3 Lot 329A Big Sky Madison S2 T7S R2E 1 9.45 3.01 Exist Indiv Septic 7/6/2021
212015 Yellowstone Mountain Club Phs 1&2 Lot 77-A Big Sky Madison S6 T7S R3E 1 2.44 3.03 Pressure Dose Des 7/20/2021
211041 Tingwall OS COS 50C Tract C-1 Rewrite Big Sky Gallatin S1 T6S R4E 1 2 3.02 New Subsurf Sys 7/22/2021
221011 Yellowstone Mountain Club Lot 86 Phase 1 & 2 Big Sky Madison S6 T7S R3E 1 2.64 3.04 Pres Dose DF 7/26/2021
211877 Riverview Acres Minor No 75 Lot 2 2nd Rewrite Big Sky Gallatin S8 T7S R4E 1 10.622 3.03 Pressure Dose Des 8/6/2021
211899 Yellowstone Mountain Club Ph 1 & 2 Lot 105 Big Sky Madison S31 T6S R3E 1 2.09 3.03 Pressure Dose Des 10/15/2021
221041 Castle Rock Tracts AP Tract 25B RSR Gallatin GatewayGallatin S33 T4S R4E 1 0.77 3.03 Pressure Dose Des 10/18/2021
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Residential Subdivision #1 at the Quarry 
Big Sky, MT 

 
INTRODUCTION 
In 2021, Big Sky Rock, LLC, (“the Applicant”) received Platting and Planning approval for the Quarry 
Planned Unit Development (PUD) Site Plan from Gallatin County. The Applicant now proposes to 
construct the first development within the approved Quarry PUD: The Residential Subdivision #1 at the 
Quarry (“the Project”), which would consist of eight (8) condominium lots. The Applicant has applied to 
the Department of Environmental Quality (Department) for a Certificate of Subdivision Approval (COSA) 
for the Project.  
 
The facilities under review by the Department consist of the water, wastewater, and stormwater 
facilities associated with the development. Water services would be provided by connection to the 
existing Lazy J Utility Association facilities. Each of the proposed eight lots would have their own 
wastewater treatment provided by a Level II wastewater treatment facility and drainfield. A Level II 
subsurface facility is a standard septic system with an added treatment for additional nitrogen removal. 
The units are capable of discharging at or below the nonsignificance criteria of 7.5 mg/l nitrogen in 75-5-
301 (5)(d), Montana Code Annotated. The wastewater treatment would be constructed and operated 
similar to other residential septic systems.  
 
Lots 1, 2, 3,4, and 8 would each have 12 condominium units with a maximum wastewater flow of 3,000 
gallons per day (gpd) per lot. Lots 5, 6, and 7 would each have 10 condominium units with a maximum 
wastewater flow of 2,500 gpd per lot. Stormwater retention and treatment would be provided by a 
combination of five (5) on-site retention ponds, swales, roadside gutters, storm sewers and manholes.  
 
In conformance with the approved Quarry PUD Site Plan, Lot A may be used for open space, residential 
and commercial development, and Lot B may be used for a combination of commercial and residential 
(multi-family, on second and subsequent stories). Under this COSA application, the Applicant proposes 
to construct drainfields and retention ponds on both Lot A and Lot B, but no commercial structures or 
living units. Lot A and open space lot OS-1 are exempt from review under the Sanitation Act pursuant to 
76-4-103, Montana Code Annotated, (MCA) as both are greater than 20-acres.  
 
 
Name of Project:  Residential Subdivision #1 at the Quarry 
 
Applicant:  Big Sky Rock, LLC 
 
Location of Project:  Section 5, Township 07S, Range 04E, Tract 2 of COS  
 
City/Town:  Big Sky, MT  
 
County:  Gallatin  
 
Project Number:  EQ#19-1768  
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Purpose and Need: 
The need for Department approval, prior to construction, is prescribed by the Certificate of Subdivision 
Approval (COSA) review process under the Sanitation in Subdivisions laws in Title 76, chapter 4 of MCA. 
The Applicant is seeking a COSA from the Department for Residential Subdivision #1 at the Quarry. This 
Environmental Assessment (EA) has been prepared as required by the Montana Environmental Policy 
Act (MEPA) to disclose potential impacts from a state action granting the COSA approval for the Project.  
 
Description of Proposed Project:  
The proposed Residential Subdivision #1 at The Quarry, PUD (“the Project”) is a proposed residential 
subdivision located near Big Sky, Montana, consisting of eight (8) condominium lots. The Applicant has 
applied to the Department of Environmental Quality (Department) for a Certificate of Subdivision 
Approval (COSA) for the Project. The facilities under review by the Department consist of the water, 
wastewater, and stormwater facilities associated with the development as depicted in Figures 1 & 2.  
 
Water services would be provided by connection to the existing Lazy J Utility Association facilities. Each 
of the proposed eight lots would have their own wastewater treatment provided by a Level II 
wastewater treatment facility and drainfield. -. A Level II subsurface facility is a standard septic system 
with an added treatment for additional nitrogen removal. The units are capable of discharging at or 
below the nonsignificance criteria of 7.5 mg/l nitrogen in 75-5-301 (5)(d), Montana Code Annotated. 
 
Lots 1, 2, 3,4, and 8 would each have 12 condominium units with a maximum wastewater flow of 3,000 
gallons per day (gpd) per lot. Lots 5, 6, and 7 would each have 10 condominium units with a maximum 
wastewater flow of 2,500 gpd per lot. Stormwater retention and treatment would be provided by a 
combination of five (5) on-site retention ponds, swales, roadside gutters, storm sewers and manholes.  
 
In conformance with the approved Quarry PUD Site Plan, Lot A may be used for open space, residential 
and commercial development, and Lot B may be used for a combination of commercial and residential 
(multi-family, on second and subsequent stories). Under this COSA application, it is proposed to have 
drainfields and retention ponds located on both Lot A and Lot B, but no commercial structures or living 
units. Lot A and open space lot OS-1 are exempt from review under the Sanitation Act pursuant to 76-4-
103, Montana Code Annotated, (MCA) as both are greater than 20-acres. 
 
The project is located in Section 5, Township 07S, Range 04E, Tract 2 of COS 2450 in Big Sky, Montana 
(Property) within the Quarry Planned Unit Development at Big Sky (PUD). The Property lies 
approximately 2800 feet south of the intersection of Lone Mountain Trail (MT-64) and Highway 191, and 
approximately 1200 feet west of the Gallatin River.  
 
The Property currently contains an active Department-permitted gravel pit (Opencut Permit #3023) 
within the area of the Property zoned Commercial-Industrial. The permit requires reclamation of the site 
by 2026, though gravel operations can be reclaimed at any time, according to Department regulations. 
 
The Applicant explains that the Gallatin County conditional use permit for the gravel pit expired in 2022 
and the pit may now be reclaimed and developed through development of the commercial zone of the 
PUD. The applicant proposes that access to the pit would be secured through gates and development 
activities would be contained within the residential zone to the west and south of the pit. 
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Applicable Regulations Related to This Design Application: 
x Montana Code Annotated (MCA) 
x Department Design Circulars:  

o DEQ-1, 2018 Edition, Standards for Small Water Systems 
o DEQ-4, 2013 Edition, Montana Standards for Subsurface Wastewater Treatment 

Systems 
o DEQ-8, 2017 Edition, Montana Standards for Subdivision Strom Water Drainage 

x Department General Permit for Storm Water Discharges Associated with Construction Activity 
(SWC) and associated Stormwater Pollution Prevention Plan (SWPPP) 

x County-approved Quarry PUD 
 
Figure 1 – General Proposed Subdivision Site Location 
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Figure 2 – Overview of Proposed Subdivision 
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Affected Environment & Impacts of the Proposed Action 
 

[Y] = Impacts may occur.  [N] = Not present or No significant impact expected. 
 

IMPACTS ON THE PHYSICAL ENVIRONMENT 

RESOURCE [Y/N] POTENTIAL IMPACTS AND  
MITIGATION MEASURES 

1. GEOLOGY AND SOIL QUALITY, 
STABILITY AND MOISTURE: Are soils 
present which are fragile, erosive, 
susceptible to compaction, or unstable? 
Are there unusual or unstable geologic 
features? Are there special reclamation 
considerations? 

[N] No significant impacts to geology and soil quality, stability 
or moisture are expected. 
 
The soil type potentially impacted by the Project is 
Philipsburg-Libeg complex which is loam, gravelly clay loam, 
loamy alluvium and gravelly sandy clay loam. (NRCS, Nov 
2022) The Project would not impact geology resources as the 
depth of construction and installation would not impact 
geology. No fragile, erosive, unstable, or soils susceptible to 
compaction are present. The applicant engaged Rawhide 
Engineering, Inc. (Rawhide) to conduct the preliminary 
geotechnical investigation for the property and conducted 
onsite investigations in August of 2018. Rawhide evaluated 
the subsurface conditions of the property for the proposed 
residential and commercial development contained within the 
PUD Site Plan. Rawhide performed 11 exploratory test pits 
based on proposed development locations and reviewed 
additional information from test pits that were previously 
done on the property. Samples were taken from bulk samples 
from the test pits, and moisture content and soil classification 
tests were performed.  
  

2. WATER QUALITY, QUANTITY AND 
DISTRIBUTION: Are important surface or 
groundwater resources present? Is there 
potential for violation of ambient water 
quality standards, drinking water 
maximum contaminant levels, or 
degradation of water quality? 

[N] No significant impacts to water quality, quantity or 
distribution are expected.  
 
Area data indicates groundwater levels are around 30 to 60 
feet below existing ground. 
 
The Project is located within an area that has a FEMA FIRM 
Map, and a recognized completed flood study for the Gallatin 
River. In addition, no part of the Project would be located 
within the Michener Creek Drainage. Therefore, a flood 
hazard evaluation is not warranted. The Project is not 
proposed to be located in any wetlands (Montana Wetland 
and Riparian Framework Layer) and the Storm Water Pollution 
Prevention Plan (SWPPP) mitigations would minimize any 
sediment and erosion related impacts to surface water during 
construction. The Project meets all water quality standards, 
including the nondegradation requirements.  
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IMPACTS ON THE PHYSICAL ENVIRONMENT 

RESOURCE [Y/N] POTENTIAL IMPACTS AND  
MITIGATION MEASURES 

A Wetland and Waterway Delineation Report was completed 
for the property by Power Engineers, Inc. on September 13, 
2018, in accordance with the US Army Corps of Engineers 
(USACE) Wetlands Delineation Manual. The focus of the study 
was the approximate 126-acre development area for the 
property. A routine wetland survey was also completed for 
this same area. A total of two wetlands (1.32 acres) and one 
stream (0.39 acre, 2,978 linear feet) were identified and 
delineated within the development area. To buffer the 
impacts from the Project, the wetland and the riparian area of 
Michener Creek are contained within the 29.7 acre dedicated 
open space (O-S 1) and all infrastructure and improvements 
for the Project are located outside of the 150-foot setback as 
required by Section 6(A)(5)(a) of the USACE Regulations. 
 
The Applicant proposes a wastewater disposal system using 
SepticNet treatment systems as required in the Gallatin 
County Platting and Planning PUD approval. As a requirement 
of the Platting and Planning PUD approval, the Applicant will 
monitor the effluent at the end of pipe of each individual 
septic system for flow rate, Biochemical Oxygen Demand 
(BOD), Total Suspended Solids (TSS), Nitrate and Nitrite as N, 
Total Kjehdahl Nitrogen (TKN) as N, total Phosphorus, and 
Ammonia. The Applicant will also monitor the groundwater 
discharge at the east property line for Chlorine, E Coli, Nitrate 
and Nitrate as N, TKN as N, total Nitrogen as N, specific 
conductivity, and static water level annually.  
 
As part of the Platting and Planning PUD approval, the 
Applicant must submit a complete design to the Department 
for review and approval. In addition to the effluent monitoring 
requirements of the Platting and Planning PUD approval, the 
Department’s COSA would require annual sampling in 
accordance with the Administrative Rules of Montana (ARM) 
17.30.718(8)(b) for the life of the system for the following 
parameters: nitrate; nitrite, ammonia, TKN, BOD, TSS, fecal 
coliform, specific conductance and temperature. 
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IMPACTS ON THE PHYSICAL ENVIRONMENT 

RESOURCE [Y/N] POTENTIAL IMPACTS AND  
MITIGATION MEASURES 

3. AIR QUALITY: Will pollutants or 
particulates be produced? Is the project 
influenced by air quality regulations or 
zones (Class I airshed)? 

[N] No significant adverse impacts to air quality are expected 
as a result of the Subdivision.  
 
During construction, the SWPPP and associated best 
management practices would minimize dust and soils tracking 
outside the proposed development area.  
 

4. VEGETATION COVER, QUANTITY AND 
QUALITY: Will vegetative communities be 
significantly impacted? Are any rare 
plants or cover types present? 

[N] No significant adverse impacts to vegetative communities 
are expected as a result of the Project.  
 
Vegetation across the site includes forest land (a mix of 
conifers), rangeland (sagebrush), and grassland. The Applicant 
intends to preserve steeper slopes and natural vegetation as a 
critical part of development. The Applicant states that new 
landscaping introduced as part of condominium development 
would include only native plant materials. 
 

5. TERRESTRIAL, AVIAN AND AQUATIC 
LIFE AND HABITATS: Is there substantial 
use of the area by important wildlife, 
birds or fish? 

[N] No significant impacts to terrestrial, avian and aquatic 
habitats are expected. 
 
A Wildlife Study was completed by Power Engineers, Inc. and 
listed the wildlife species that may occupy the project area as, 
“generalist species that are habituated to human disturbance 
… chipmunks ... northern racoon, striped skunk and red fox.” 
The Wildlife Study also identified certain migratory birds that 
may frequent developed areas such as northern chickadee, 
yellow warbler, and western meadowlark. Ungulate species 
that may occupy the project area include elk, bighorn sheep, 
moose and mule deer.  
 
The existing wildlife habitat has diminished value due to the 
existing use of the property as a gravel pit. By keeping 
developed lots closer to U.S. Hwy 191 and within existing 
developed areas, maintaining 105.44 acres of open space 
(protecting Michener Creek, its riparian corridor, and the 
ponded impoundment), and implementing additional 
avoidance and minimization measures, impacts to wildlife 
from the Project are anticipated to be minimal. 
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IMPACTS ON THE PHYSICAL ENVIRONMENT 

RESOURCE [Y/N] POTENTIAL IMPACTS AND  
MITIGATION MEASURES 

6. UNIQUE, ENDANGERED, FRAGILE OR 
LIMITED ENVIRONMENTAL RESOURCES: 
Are any federally listed threatened or 
endangered species or identified habitat 
present? Any wetlands? Species of special 
concern? 

[N] No significant impacts to unique, endangered, fragile or 
limited environmental resources are expected. 
 
A review of the United States Fish and Wildlife Service 
Information for Planning Consultation report for the project 
area which included a one-mile buffer, identified Canada lynx, 
grizzly bear, and the North American wolverine as having 
potential to occur on and in the general vicinity of the 
property. The Wildlife Study found that the project area does 
not include critical habitat for the Canada lynx and that 
documented occurrences of species within the project area 
were not identified through the Montana Natural Heritage 
Program data search. 
 
A Wetland and Waterway Delineation Report was completed 
for the property by Power Engineers, Inc. on September 13, 
2018, in accordance with the USACE Wetlands Delineation 
Manual. The focus of the study was the approximate 126-acre 
development area for the Property (Project Area). A routine 
wetland survey was completed for the Project Area. A total of 
two wetlands (1.32 acres) and one stream (0.39 acre, 2,978 
linear feet) were identified and delineated within the Project 
Area. To buffer the impacts from the Project, the wetland and 
the riparian area of Michener Creek are contained within the 
29.7 acre dedicated open space (O-S 1) and all infrastructure 
and improvements for the Project are located outside of the 
150-foot setback as required by Section 6(A)(5)(a) of the 
USACE Regulations. 
 
The Applicant also worked closely with the Montana Fish, 
Wildlife & Parks during the PUD process and adopted 
covenants to address the protection of wildlife. 
 
The Project is in an area that has already undergone 
disturbance and development. No new adverse impacts are 
expected. 
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IMPACTS ON THE PHYSICAL ENVIRONMENT 

RESOURCE [Y/N] POTENTIAL IMPACTS AND  
MITIGATION MEASURES 

7. SAGE GROUSE EXECUTIVE ORDER: Is 
the project proposed in core, general or 
connectivity sage grouse habitat, as 
designated by the Sage Grouse Habitat 
Conservation Program (Program) at: 
http://dnrc.mt.gov/divisions/cardd/sage-
grouse? If yes, did the applicant attach 
documentation from the Program 
showing compliance with Executive Order 
12-2015 and the Program’s 
recommendations? If so, attach the 
documentation to the EA and address the 
Program’s recommendations in the 
permit. If project is in core, general or 
connectivity habitat and the applicant did 
not document consultation with the 
Program, refer the applicant to the Sage 
Grouse Habitat Conservation Program. 
 

[N] No significant impacts to sage grouse habitat are 
expected. 
 
The Department has verified that the Project is not within 
core, general, or connectivity sage grouse habitat.  

8. HISTORICAL AND ARCHAEOLOGICAL 
SITES: Are any historical, archaeological, 
or paleontological resources present? 
 

[N] No significant impacts to historical and archaeological sites 
are expected. 
 
The Applicant engaged Metcalf Archaeological Consultants, 
Inc. to complete the cultural resources inventory for the 
entirety of the property. In summary, the inventory resulted 
in documentation of three cultural resources, including a 
historic prospect pit, a historic earthen ditch, and a historic log 
cabin. However, none are recommended for eligibility for 
listing on the National Register of Historic Places, and no 
further archaeological work is recommended for the Project 
as defined at the time of the survey (and the defined project 
scope has not changed since the time of the survey). 
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IMPACTS ON THE PHYSICAL ENVIRONMENT 

RESOURCE [Y/N] POTENTIAL IMPACTS AND  
MITIGATION MEASURES 

9. AESTHETICS: Is the project on a 
prominent topographic feature? Will it be 
visible from populated or scenic areas? 
Will there be excessive noise or light? 

[N] No significant impacts to aesthetics are expected. 

The Project is proposed to be located on a prominent bluff 
above US 191. During construction, the visual impacts would 
be minimal and occur only during one construction season. 
During operation, the Project would not be visible as the 
majority of the Proposed Action is underground except for the 
stormwater ponds. The stormwater ponds could have visual 
impacts, but impacts should be minimal to viewers. The 
Project visual impacts were determined using the Hillside and 
Ridgeline development regulations of the Gallatin Canyon/Big 
Sky Zoning Regulation. Local approval of the Quarry PUD 
required certain conditions be met to minimize any such 
impacts. 

The Quarry PUD application addressed compliance with the 
Hillside and Ridgeline development regulations through 
Design Standards, Covenants and Landscape requirements. 
Compliance with the zoning and PUD documents would be 
assured by the Land Use Permit process. 

10. DEMANDS ON ENVIRONMENTAL 
RESOURCES OF LAND, WATER, AIR OR 
ENERGY: Will the project use resources 
that are limited in the area? Are there 
other activities nearby that will affect the 
project? Will new or upgraded powerline 
or other energy source be needed) 
 

[N] No significant impacts to environmental resources are 
expected. 
 
All utilities would be located underground. None of these 
resources are limited in the area, no other nearby activities 
would affect the Project, and no new or upgraded energy 
source would be needed. 

11. IMPACTS ON OTHER 
ENVIRONMENTAL RESOURCES: Are there 
other activities nearby that will affect the 
project? 
 

[N] No significant impacts to other environmental resources 
are expected. 
 
At present, there are no other nearby activities that would 
affect the Project. 
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IMPACTS ON THE HUMAN ENVIRONMENT 

RESOURCE [Y/N] POTENTIAL IMPACTS AND 
MITIGATION MEASURES 

12. HUMAN HEALTH AND SAFETY: Will 
this project add to health and safety 
risks in the area? 

[N] No significant impacts to human heal and safety are 
expected. 
 
Water for the Project is supplied from the Lazy J Utility 
Association. Per the Platting and Planning PUD approval, the 
Applicant must monitor the effluent at the end of pipe of each 
individual septic system line for flow rate, BOD, TSS, Nitrate and 
Nitrate as N, TKN as N, total Phosphorus, Ammonia, and 
monitor the groundwater discharge at the east property line 
for Chlorine, E Coli, Nitrate and Nitrate as N, TKN as N, total 
Nitrogen as N, specific conductivity, and static water level 
annually. In addition to the effluent monitoring requirements 
of the Platting and Planning PUD approval, the Department’s 
COSA would require annual sampling in accordance with ARM 
17.30.718(8)(b) for the life of the system for the following 
parameters: nitrate; nitrite, ammonia, TKN, BOD, TSS, fecal 
coliform, specific conductance and temperature. 
 
In accordance with the Platting and Planning PUD approval, the 
Applicant must connect to the Gallatin Canyon Water & Sewer 
District once it is constructed.  
 

13. INDUSTRIAL, COMMERCIAL AND 
AGRICULTURAL ACTIVITIES AND 
PRODUCTION: Will the project add to or 
alter these activities? 
 

[N] No significant impacts to industrial, commercial and 
agricultural activities and production are expected. 
 
The property does not contain active agricultural land. By 
developing a subdivision within non-agricultural land, the 
Project does not alter agricultural use on other lands within the 
Gallatin Canyon. Development of an existing 
industrial/commercial site potentially preserves other lands 
that are being used for agriculture. The Project would be 
located on an existing industrial/commercial site whose 
conditional use permit expired in 2022. The Project would not 
significantly impact or alter activities on these already 
commercial areas. 
 

14. QUANTITY AND DISTRIBUTION OF 
EMPLOYMENT: Will the project create, 
move or eliminate jobs? If so, estimated 
number. 
 

[Y] Permanent job creation or elimination is not expected, and 
new jobs created would likely be short term during 
construction. During operations, the Project could create one 
part-time job for monitoring and maintenance by a certified 
operator for the wastewater treatment system.  
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IMPACTS ON THE HUMAN ENVIRONMENT 

RESOURCE [Y/N] POTENTIAL IMPACTS AND 
MITIGATION MEASURES 

15. LOCAL AND STATE TAX BASE AND 
TAX REVENUES: Will the project create 
or eliminate tax revenue? 
 

[Y] The Project could create an increase in tax revenue. The 
Project is basic infrastructure and would be subject to taxes. 

16. DEMAND FOR GOVERNMENT 
SERVICES: Will substantial traffic be 
added to existing roads? Will other 
services (fire protection, police, schools, 
etc.) be needed? 
 

[N] No significant impacts to the demand for governmental 
services are expected.  
 
The Proposed Project is septic tanks, associated pipelines, 
drainfields, and stormwater ponds. These features do not 
create long term traffic or impact other governmental services.  
 
No new demands for government services are expected. 
  

17. LOCALLY ADOPTED 
ENVIRONMENTAL PLANS AND GOALS: 
Are there State, County, City, USFS, 
BLM, Tribal, etc. zoning or management 
plans in effect? 
 

[N] No significant impacts to locally adopted environmental 
plans and goals are expected. 
 
The Applicant is already required to comply with all applicable 
federal, state, county, and other local requirements related to 
zoning, authorizations, permits, and approvals.  
 

18. ACCESS TO AND QUALITY OF 
RECREATIONAL AND WILDERNESS 
ACTIVITIES: Are wilderness or 
recreational areas nearby or accessed 
through this tract? Is there recreational 
potential within the tract? 
 

[N] No wilderness or recreational areas would be impacted 
during construction or operation.  

19. DENSITY AND DISTRIBUTION OF 
POPULATION AND HOUSING: Will the 
project add to the population and 
require additional housing? 

[N] No significant impacts to population or housing are 
expected.  
 
The Project would provide a method for the safe disposal of 
effluent or stormwater. There would be no addition to 
population or housing for effluent disposal or stormwater 
handling.  
 

20. SOCIAL STRUCTURES AND MORES: Is 
some disruption of native or traditional 
lifestyles or communities possible? 

[N] No significant impacts to social structures and mores are 
expected. 
 
The Applicant engaged Metcalf Archaeology to conduct a 
cultural resource inventory report for the property and 
determined that there are no important historic sites or 
structures on the property.  
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IMPACTS ON THE HUMAN ENVIRONMENT 

RESOURCE [Y/N] POTENTIAL IMPACTS AND 
MITIGATION MEASURES 

21. CULTURAL UNIQUENESS AND 
DIVERSITY: Will the action cause a shift 
in some unique quality of the area? 

[N] No significant impacts to cultural uniqueness or diversity 
are expected. 
 
Significant new impacts are not expected. See above. 
 

22. OTHER APPROPRIATE SOCIAL AND 
ECONOMIC CIRCUMSTANCES: 
 

[N] No impacts to other social and economic circumstances are 
expected.  
 
 
 

23(a). PRIVATE PROPERTY IMPACTS: Are 
we regulating the use of private 
property under a regulatory statute 
adopted pursuant to the police power of 
the state? (Property management, 
grants of financial assistance, and the 
exercise of the power of eminent 
domain are not within this category.) If 
not, no further analysis is required. 

[N] No impacts to private property are expected. 

23(b). PRIVATE PROPERTY IMPACTS: Is 
the agency proposing to deny the 
application or condition the approval in 
a way that restricts the use of the 
regulated person's private property? If 
not, no further analysis is required. 

[N/A] 

23(c). PRIVATE PROPERTY IMPACTS: If 
the answer to 23(b) is affirmative, does 
the agency have legal discretion to 
impose or not impose the proposed 
restriction or discretion as to how the 
restriction will be imposed? If not, no 
further analysis is required. If so, the 
agency must determine if there are 
alternatives that would reduce, 
minimize or eliminate the restriction on 
the use of private property, and analyze 
such alternatives. The agency must 
disclose the potential costs of identified 
restrictions. 
 

[N/A] 
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Description of and Potential Impacts of Other Alternatives Considered: 
No Action: The Department can deny issuance of a subdivision approval until all deficiencies identified 
are resolved. If the Project meets the requirements under 76-4, Montana Code Annotated and the rules 
promulgated thereunder, the Department does not have the authority to withhold approval from the 
Applicant.  

 
Summary of Magnitude and Significance of Potential Impacts: 
The Project consists of water, sewer, and stormwater facilities on approximately 26.9 acres within a 
168.1-acre plat. Two lots within the plat, totaling 141.2 acres, are exempt from review under the 
Sanitation in Subdivision Act (76-4, MCA), as each is greater than 20-acres (Lot A is 113.9-acres and Lot 
OS-1 is 27.3 acres). The full 175.11-acre subdivision was previously approved through Gallatin County’s 
PUD process. Runoff from the site would be regulated by the conditions of the COSA and would be 
managed accordingly. 

The Department has determined that the groundwater discharge from the proposed wastewater 
treatment system would result in nonsignificant changes in water quality, in accordance with 75-5-301 
(5)(d), Montana Code Annotated. The Department has therefore determined that there are no 
significant adverse impacts to the physical or human environment associated with the Project.  

Impacts were assessed with the assumption that the facility will comply with the terms and conditions of 
the approval. Violations of the approval could lead to significant adverse impacts to state waters. 
Violations of the approval would not be an effect of the agency action since the authorization itself 
forbids such activities. If violations of the approval do occur, the Department will take appropriate 
action under State Laws.  
 
Cumulative Effects: 
Under § 75-1-208(11), an agency shall, when appropriate, evaluate the cumulative impacts of a 
proposed project. Related future actions may only be considered when these actions are under 
concurrent consideration by any agency through preimpact statement studies, separate impact 
statement evaluations, or permit processing procedures. Here, the entire Quarry project has previously 
obtained zoning, planning, and platting approvals for its Planned Unit Development from Gallatin 
County. As required by the Gallatin County PUD approval, which includes the future phases, the 
Applicant proposes using SepticNet technology to treat wastewater to the Montana groundwater 
nonsignificance criteria of 7.5 mg/L. The wastewater contributions from all phases were considered at 
the PUD public hearing before Gallatin County. That information showed a net computed nitrate change 
in the Gallatin River—when considering the trigger analysis by assuming all the treated effluent from the 
entire PUD entered the Gallatin River—was nonsignificant. Accordingly, the Department does not 
anticipate significant cumulative nitrate impacts from future phases of the subdivision. 
 
The Department notes, however, that there are no applications for future phases pending before the 
Department, and no future phases can occur without review and approval by the Department for the 
facilities for water, wastewater, and stormwater. To obtain such approvals in the future, the Applicant 
will have to comply with all applicable statutory and regulatory requirements.  
 
With regard to consideration of the cumulative impacts in groundwater for purposes of the 
Department’s nonsignificance determination under the Water Quality Act, discharges from a septic 
system using Level 2 treatment with a nitrate concentration of 7.5 mg/L at the end of a mixing zone are 
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nonsignificant under ARM 17.30.715(1)(d)(iii). The SepticNet treatment system proposed for the 
subdivision has been approved by the Department as a Level 2 treatment system that discharges a 
nitrate concentration at or below 7.5 mg/L. With the discharge concentration of the proposed 
wastewater systems at or below the significance limit, an evaluation of the cumulative impacts of the 
SepticNet systems to nitrate concentrations in groundwater could not mathematically exceed the 
concentration identified as significant degradation. 
 
That water is hydrologically connected does not necessarily mean that a discharge will cause 
degradation, as pollutants will diffuse, dilute, and attenuate as they travel through groundwater. The 
Department has developed a guidance manual titled “How to Perform a Nondegradation Analysis for 
Subsurface Wastewater Treatment Systems (SWTS) Under the Subdivision Review Process—October 
2015” (“Nondegradation Guidance”) that outlines the requirements for consideration of a facility’s 
impacts to surface water based on site-specific soil textures and the distance to the nearest 
downgradient receiving high-quality surface water. The threshold distances in the Nondegradation 
Guidance provide a conservative classification criterion based on these considerations. Here, based on 
the proposed drainfield location more than ¼ mile from the closest downgradient high-quality surface 
water and site-specific soil characteristics, an analysis of the individual, aggregate, or cumulative impacts 
to surface water was not necessary pursuant to Chapter 5 of the Nondegradation Guidance.  
 
Importantly, as described in section 5 of the Nondegradation Guidance, existing phases of a common 
development (such as phases of the Quarry) are considered cumulatively in conjunction with 
applications for any future phases submitted to the Department during the Department’s 
nondegradation review.  
 
Preferred Action Alternative and Rationale: 
The preferred action is to approve the COSA as submitted by the Applicant. This action is preferred 
because the COSA approval provides a regulatory mechanism for protecting water quality by analyzing 
the project against the nonsignificance criteria in 75-5-301, MCA.  
 
This action is consistent with ongoing efforts by the Department, Gallatin County, and local watershed 
groups to reduce nonpoint source nitrogen loads in the Big Sky area. These strategies are summarized in 
the Big Sky Nutrient Assessment (WGM, 2020). This document identifies four recommended mitigation 
actions to support surface water quality in the Gallatin River: 
 

Mitigation 1: Promote centralized treatment in the Canyon Area, reducing current load and the 
impact of future developments in the Canyon. 
Mitigation 2: Advocate for on-site system maintenance 
Mitigation 3: Advocate for Level II treatment in new construction. 
Mitigation 4: Fund effluent testing and system support for permitted systems to promote good 
maintenance, especially for community scale systems.  
 

The Department’s action to provide this authorization is consistent with these recommended 
mitigations. Additionally, while there is no total maximum daily load (TMDL) document for the Gallatin 
River south of Gallatin Gateway, the Department’s action is consistent with its recommendations for 
nonpoint source reductions in other watersheds that have nutrient-impaired streams (e.g., the lower 
Gallatin River watershed and the Lake Helena watershed). 
 
The EA has identified no significant impacts resulting from this Project.  



Recommendation for Further Environmental Analysis:

[ ] EIS [ ] More Detailed EA [X] No Further Analysis

Rationale for Recommendation: An EIS is not required under the Montana Environmental Policy
Act (MEPA) because the Project lacks significant adverse effects, or adequately addresses such effects,
to the human and physical environment as noted above.

Public Involvement:
Extensive publiccomment was provided to the Gallatin County Commission prior to the approval of the
Quarry PUD. The Department has determined that, due to public interest in the project among other
factors, an additional public comment period is required to inform decision-making on the COSA.

EA Prepared and Reviewed By:

Chris Wasia (Genisis Engineering, Inc) - writer
Jenny Warren (Department) — reviewer
Eric Regensburger (Department) — reviewer
Craig Jones (Department) — reviewer
Aaron Pettis (Department) - reviewer

EA Approved for the Montana Department of Environmental Quality By:

Approved By:

Jenny Warren, P.E. Date
DEQ Engineering Bureau

Approved By:

g4 (61/IAJ a-Ib-,93
Rachel Clark, Chief Date
DEQ Engineering Bureau
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NONSIGNIFICANCE DETERMINATION 

 
 
  

DEQMontana Deoartmcnt

o f Environmental Quality Memo
TO: Jenny Warren

FROM: Eric Regensburger
DATE: 12/3/22

SUBJECT: The Residential Subdivision at the Quarry #1 (EQ#21-2020)

The Department has completed its determination of significance for this project based on the

information received by the Department on May 26, 2022. This determination is made

pursuant to the Administrative Rules of Montana (ARM) 17.30.701-718 and 17.30.501-518. The
application for determination of non-significance is approved.

This approval is based on the location, dimensions and orientations of the 8 primary and
replacement areas as shown in Figures LL-1, LL-2 and Trig-1 submitted on November 16, 2022.

The wastewater treatment for each system is a level 2 system, Setpic Net. Each drainfield and
the number of single family equivalents that each one will serve is listed below. Additional

details for this nonsignificance determination is provided in the included nondegradation
checklist.

DRAINFIELD # # SINGLE FAMILY EQUIVALENTS

1 12
2 12

3 12
4 12

5 10
6 10

7 10

8 12
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 SUBDIVISION SIGNIFICANCE DETERMINATION CHECKLIST 

MONTANA DEPARTMENT OF ENVIRONMENTAL QUALITY (DEQ) 
 
Subdivision Name The Residential Subdivision at the Quarry #1 
 
EQ Number #21-2020 Date Reviewed December 3, 2022  
 
Reviewer Eric Regensburger   2nd Reviewer       
 
Determination:   Significant   XX Non-Significant  Incomplete rev. 01/2000 
 
Part I: Applicability & Exclusions YES/

NO 

 
Notes & Basis for decision 

ARM 17.30.701(1) & 75-5-103(9), MCA 
1. Are any high quality waters affected? (Include downstream and 
downgradient) 
If NO, the nondegradation requirements are not applicable. 

 
YES 

 
 

ARM 17.30.702(16) & 17.30.705(1) 
2. New or increased source of pollutants? 
If NO, the nondegradation requirements are not applicable. 

 
YES 

 
 
 

3. Activity categorically excluded under ARM 17.30.716 or 75-5-317, 
MCA? 
If YES, the Activity is Non-Significant. 

 
NO 

 
 
 

4. Non-Significant under ARM 17.30.715(3)?  
(Public Notice Required) 
If YES, the Activity is Non-Significant. 

 
NO 

 
 
 

ARM 17.30 sub-chapter 5 
5. Is this determination contingent upon granting a mixing zone? 
If YES, determine if a mixing zone can be granted before going on to 
Part II. If NO, continue on to Part II. 

 
NO 

Wastewater treatment systems used are SepticNet systems 
that treat nitrogen to 7.5 mg/L, which is the 
nondegradation groundwater limit. Therefore, groundwater 
mixing zones are not required although a well setback 
envelope is required per the Septic Net level 2 approval. 
The well setback envelope is the same size and shape as a 
500 foot standard groundwater mixing zone. Those 
setbacks are shown on figure LL-1 (dated 11/15/22) and 
confirms there are no existing/approved wells within 100 
feet of the well setback envelope 

 
Part II: Significance Determination YES/

NO 

 
Notes & Basis for decision 

ARM 17.30.715(1)(a) 
6. Change in mean monthly flow of the surface water > 15%, or 
change in 7Q10 flow > 10%. 

 
NO 

 
 
 

ARM 17.30.715(1)(b) 
7. Concentration of carcinogen or parameter with BCF > 300 in 
discharge greater than receiving water. 

 
NO 

 
 

 
 
 
 
 
 
 
 
 

 
 

 
Part II: Significance Determination YES/

NO 

 
Notes & Basis for decision 

-
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ARM 17.30.715(1)(c) 
8. Increase in toxics or nutrients > trigger value and concentration 
after mixing > 15% of lowest applicable standard. For nutrients, if the 
answer is YES, the criteria in question #10 must also be exceeded for 
the activity to be significant. 

 
NO 

Based on measured groundwater flow from at least 3 of the 
onsite groundwater measuring points (11, 12, B, C and 6) 
on 15 different dates between 5/7/19 and 9/7/22, the 
range of groundwater flow direction is N37.3E to N42.4E. 
Using that range of groundwater flow and the 5 degree 
dispersion angle used for standard ground water mixing 
zones (ARM 17.30.517) provided a range of direction for 
the effluent plumes from each primary and replacement 
drainfield from N32.3E to N47.4E.  
 
Using that range of the effluent plumes (N32.3E and 
N47.4E), each drainfield is over ¼ mile from the nearest 
downgradient surface waters (which are unnamed ponds 
and the Gallatin River). Based on the soil types and 
corresponding application rate for each drainfield, the 
drainfields for this project did not have to address trigger 
value to surface water (the unnamed ponds or the Gallatin 
River) if they were at least ¼ mile upgradient of the those 
surface waters per section 5.0 of the nondegradation 
guideline (2015). This analysis used the drainfield location 
and dimensions submitted on Figures: LL-1, LL-2 and Trig-1, 
that were submitted on 11/16/22. 
 
 
 

ARM 17.30.715(1)(f) 
9. Increase of a harmful parameter > 10% of applicable standard and 
existing water quality > 40% of applicable standard. 

 
NO 

 
 

ARM 17.30.715(1)(g) 
10. Measurable effect on a beneficial use or measurable changes in 
aquatic life or ecological integrity from a narrative parameter. 

 
NO 

 
 

11. Increase in nitrate-nitrogen in groundwater at a mixing zone 
boundary exceeds that allowed in ARM 17.30.715(1)(d). 

 
NO 

 

ARM 17.30.715(1)(e) 
12. Increases in phosphorus in groundwater where adsorptive 
capacity of soils will be exceeded within 50 years and will reach 
surface water, or the activity does not employ department approved 
water quality protection practices. 

 
NO 

The phosphorus breakthrough calculations to surface 
waters, including cumulative effects, were calculated and 
all are several hundreds of years. This analysis used the 
drainfield location and dimensions submitted on Figures: 
LL-1, LL-2 and Trig-1, that were submitted on 11/16/22. The 
depth to limiting layer in the calculations was based on the 
measured groundwater levels which were relatively 
consistent over the three years and 15 measurement dates. 

13. Significant under ARM 17.30.715(2)? NO  

 
If any answer to Questions #6 through #13 is YES, the Activity is Significant (except for question #8 as applied to nutrients). 
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COMMENT SUMMARY & RESPONSES 
 
Comment #1: The Department’s reliance on several unscientific categorical exemptions to excuse 
otherwise mandatory and probing reviews of water pollution impacts compounded its flawed MEPA and 
MWQA review processes. 
 
Response #1: The Department did not use any categorical exemptions in the review and non-significance 
determination of water quality impacts to groundwater or surface water from the proposed wastewater 
discharges.  
 
Comment #2: The EA fails to evaluate the potential direct or cumulative impacts of authorizing new 
nutrient pollutant loads on the Gallatin River and fails to assure those loads will not individually, in the 
aggregate, or synergistically in combination with other pollution sources, contribute to unlawful 
degradation. Without such analyses DEQ’s proposed nonsignificance finding was arbitrary, capricious, 
and violates the MWQA. 
 
Response #2: The Department has updated the Cumulative Effects Section of the Final EA in response to 
comments.  
 
Comment #3: The EA fails to identify or evaluate the potential significance of adding more septic 
systems in the Canyon Area aside from the conclusory statement that effluent concentrations of < 7.5 
mg/L TN at the mixing zone are presumed nonsignificant. However, the EA provides no mass nutrient 
loading analysis at the watershed scale to provide assimilative capacity and corroborate the proposed 
nonsignificance finding. 
 
Response #3: The Department performed analysis in accordance with adopted laws, rules, and guidance 
to determine the potential impacts to high quality waters of the state.  The potential impacts to were 
found to be nonsignificant.  See Response #2. 
 
Comment #4: 12-A’s numeric nutrient criteria is the relevant criteria for benchmarking and qualifying 
nutrient concentrations in both surface water and hydrologically connected groundwater that flows 
downgradient to surface water in the Canyon area as consistently elevated nutrient levels indicate a 
high likelihood of negative effects in surface waters, such as algal blooms, and therefore violations of 
water quality standards. 
 
Response #4: Where the standards in DEQ Circular 12-A are applicable, they may be used to assess the 
quality of surface water. DEQ is currently reviewing and responding to comments from the public on a 
draft Water Quality Assessment for the Gallatin River, from the Yellowstone National Park Boundary to 
Spanish Creek, Montana (“the middle segment of the Gallatin River”).  In its assessment of the middle 
segment of the Gallatin River, DEQ compared nutrient monitoring data to DEQ -12A standards according 
to DEQ’s assessment methods.  In general, DEQ found that Total Nitrogen and Total Phosphorus levels 
were low during algal blooms.  DEQ is continuing to study algae and casual conditions, including Total 
Nitrogen and Total Phosphorus levels, to determine all factors that may influence excess algae in the 
middle segment of the Gallatin River.  DEQ has not yet conducted a nutrient source assessment for the 
middle segment of the Gallatin River. 
 
Comment #5: The EA also fails to evaluate the bacteria/e.coli/fecal coliform efficacy of Septic Net 
systems, an important criteria given already compromised water quality in downgradient drinking water 



25 

supplies. These findings – the propensity of septic systems discharging pollutants to groundwater to 
negatively affect nearby drinking water supplies and surface water – are corroborated by expert science 
throughout the Pacific Northwest, not just the Upper Gallatin. 
 
Response #5: Septic system construction and siting requirements in Circular DEQ-4 are specifically 
designed to treat and remove the bacteria described to protect drinking water and surface water 
supplies. The 500-foot-long setback envelope to any water wells required for each drainfield provides 
further protection of groundwater supplies from bacteria.  
 
The comment’s reference to septic system’s “propensity” to impact drinking water supplies and surface 
water is a very broad generalization.  The Montana Water Quality Act prohibits unauthorized 
degradation to high-quality waters of the state, which excludes actions that are determined to be non-
significant (see MCA 75-5-301).  The Department used site-specific information to review the proposed 
wastewater treatment system’s ability to meet applicable standards and rules established to protect 
drinking water supplies and ensure compliance with the State’s Nondegradation Policy.   
 
The nondegradation analysis for this project, performed in accordance with department-adopted laws, 
rules and guidance, determined that the proposed activities will result in a change to groundwater 
quality that will be nonsignificant. 
 
Comment #6: Below we also share a graph pulling recent water quality monitoring results from the 
MBMG GWIC public database for three (3) wells located proximate to the proposed Quarry Project, all 
of which demonstrate high nitrate concentrations relative to background conditions in local Canyon 
groundwater. Research of these and other nearby groundwater wells indicates those nitrate 
concentration trends (above natural background and trending significantly higher towards the 10 mg/L 
MCL) remain high, particularly during seasonal low groundwater flow. 
 
Response #6: At a total nitrogen discharge concentration of 7.5 mg/L (equal to the groundwater 
nondegradation limit) and subsequent dilution with groundwater within the 500-foot-long setback 
envelope required for each drainfield, there is no potential for the discharge to cause any downgradient 
waters to exceed the groundwater water quality standards for nitrogen. 
 
Comment #7: Last, we remind DEQ that the MBMG is concluding a multi-year study of nutrient  loading 
and fate and transport in Big Sky’s Canyon Area. That investigation will produce a report examining 
many of the key assumptions underpinning the EA ‘s finding of no significance and MWQA 
nonsignficance finding. Before decision-making DEQ should request a pre-publication copy of that report 
and, as part of a more robust and complete analysis of the Quarry Project and new public participation 
opportunity, examine its findings and re-evaluate the conclusions of its EA. 
 
Response #7: The department cannot delay the review of an application to wait for an external study to 
be completed (76-4-114(3), MCA), and it would be inappropriate to rely on preliminary information.  
 
Comment #8: DEQ has authority and the legal duty to control all point source contributions of nutrients 
causing or contributing to degradation, including the proposed Quarry Project's new wastewater 
pollution discharges at issue here.  Best available science corroborates the hydrologic reality that 
groundwater and surface water in the Gallatin Canyon Area as inextricably tied together as one system.   
 
Response #8: See Responses #2 and 4.  Groundwater discharges are not point sources.  
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Comment #9: DEQ failed to consider the totality of septic system nutrient pollution loads from the 
Quarry Project writ large (e.g., only considering phase 1 of the Quarry Project). In doing so the agency 
failed to consider the project’s phases in relation to other actions, including other phases of 
development, and failed to evaluate the concept of individually insignificant but potentially cumulatively 
significant impacts. DEQ specifically failed to evaluate The Quarry Project’s significance in light of 
whether it is reasonable to anticipate a cumulatively significant impact on the Gallatin River. In short, 
DEQ’s process of segmenting the project into phases avoids a valid significance evaluation (e.g., breaking 
the project down into smaller component parts). 
 
Response #9: The Department did not segment its analysis.  The Department has updated the 
Cumulative Effects section of the final EA in response to comments.   
 
Comment #10: DEQ’s EA fails to meaningfully evaluate the severity, duration, or frequency of 
authorizing new nutrient pollutant loading to the Gallatin River. 
 
Response #10: The evaluation of wastewater impacts did evaluate severity, duration and frequency. The 
evaluation utilized the maximum allowable concentrations in the discharge, at the full capacity of the 
proposed development for every day after the application is approved in perpetuity. 
 
Comment #11: The EA fails to meaningfully identify or reconcile the high-quality water resources of the 
middle segment Gallatin River, the River’s sensitivity to anthropogenic nutrient loading, or evaluate the 
project in context of the watershed’s valuable ecological and social setting in the community of Big Sky. 
 
Response #11: In its review of the application, the Department did account for the classification of local 
groundwater and surface water resources as “high-quality waters” as defined in 75-5-103(12), MCA. As a 
high-quality water, the applicable sections of the nondegradation rules (ARM 17.30.701 et. seq.) were 
used to review the application. 
 
Comment #12: Moreover, several independent expert reports have studied the types and quantities of 
existing nutrient polluting entities in Big Sky’s Canyon Area such that DEQ’s failure to disclose much less 
evaluate these other nutrient pollution sources is an egregious oversight. 
 
Response #12: See Response #2. 
 
Comment #13: Judge Ohman of the 18th Judicial District recently found DEQ’s evaluation of a 
groundwater discharge permit for Lazy J South, the neighboring property adjacent to the Quarry Project, 
deficient and unlawful under the MWQA based on the failure to examine cumulative impacts or 
synergistic effects. DEQ’s proposed authorization of the Quarry Project unfortunately walks down the 
same path because the agency has again failed to take a hard look at potential cumulative water 
pollution impacts as part of its threshold MWQA determination of a project’s significance and potential 
to degrade surface water (here, the Gallatin River). At a minimum the Big Sky Interlocal Agreement, 
much less any other undisclosed, proposed or pending project entailing any wastewater discharge into 
the same receiving Gallatin watershed, must be examined by DEQ as part of a meaningful cumulative 
impacts analysis. 
 
Response #13: : Judge Ohman’s Order in Upper Missouri Waterkeeper and Montana Environmental 
Information Center v. Montana Department of Environmental Quality and Lazy J Utility Association, Inc. 
(18th Judicial District Cause No. DV 21-756A) requires DEQ to re-assess Lazy J Utility Association’s 
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(“LJUA”) Montana Ground Water Pollutant Control System (MGWPCS) Permit renewal under the criteria 
of ARM 17.30.715, and specifically 715(2)(a), to further consider potential cumulative impacts and DEQ’s 
determination that LJUA’s MGWPCS Permit renewal authorizes a nonsignificant impact to state high 
quality water under the Montana Water Quality Act.  Judgment is not yet entered in the case.  The 
Quarry Project is distinguishable because the Department is not issuing or renewing a groundwater 
discharge permit.  See the cumulative impacts section of the final EA for a discussion of the 
Department’s nonsignificance determination and review of cumulative impacts, in which the 
Department followed existing rules and established agency guidelines regarding the scope of review.  
With regard to the Big Sky Interlocal Agreement, the Department believes that the commenter is 
referring to the April 20, 2021, agreement between the Big Sky County Water and Sewer District No. 363 
and the Big Sky Resort Area District.  That agreement is a funding agreement between those parties 
concerning expansion of the Big Sky WSD facilities.  That agreement does not discuss the Quarry project 
or provide information regarding discharges that should be considered for purposes of cumulative 
impacts.  
 
Comment #14: The EA fails to consider reasonable and prudent alternatives. An alternative analysis 
must evaluate different parameters, mitigation measures, or control measures that would accomplish 
the same objectives as those included in the proposed action by the applicant. The only scenario 
examined by DEQ is approving the project as-proposed. 
 
Response #14:  The purpose of the Department’s review with regard to this application is to review the 
proposed facilities to ensure that they comply with the requirements of the Sanitation in Subdivisions 
Act, Title 76, chapter 4, the Montana Water Quality Act, Title 75, chapter 5, and the Montana public 
water supply laws, Title 75, chapter 6.  The Department has reviewed the proposed facilities and has 
determined that they comply with such requirements.   
 
The Department would not consider an alternative environmentally worse than the proposed systems.  
The proposed wastewater facilities are SepticNet systems, which are approved as Level 2 systems.  
SepticNet systems discharge below the nonsignificance threshold and require on-going monitoring and 
reporting to the Department.  See also the Department’s Response to Comment #15 below. 
 
The Department also notes that the application was not approved in its original form and that it was 
changed multiple times over multiple reviews by the Department that altered the development from 
the original application, including relocation of the proposed drainfields, to comply with the applicable 
criteria.   
 
The commenter suggested two alternatives that the commenter believes the Department should have 
considered.  In the first, the commenter suggested requiring better levels of wastewater treatment to 
satisfy end-of-pipe, applicable numeric nutrient criteria capable of protecting downgradient surface 
water beneficial uses.  The proposed project is a private subdivision with septic systems; there is not a 
point source discharge and there are no “end-of-pipe” criteria.   
 
The commenter also suggested that the Department consider a conditional approval contingent upon 
hook-up to centralized facilities with the Big Sky County Water and Sewer District.  The Department 
notes first that the agency must approve an application if it complies with the relevant provisions of the 
Sanitation in Subdivisions Act, the Montana Water Quality Act, and the Montana public water supply 
laws.  The Department also notes that the Department cannot grant a conditional approval within a 
Certificate of Subdivision Approval (COSA) for facilities that have not been reviewed and approved.  
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Finally, the Department notes that this proposed alternative has already been accounted for during 
Gallatin County’s platting review, which required the Applicant to support the formation of a centralized 
water/sewer district for the Gallatin Canyon, to join that district when it is formed, and to install force 
main piping to allow connection to the district once it is constructed.   
 
Comment #15: The Quarry Project entails new high density residential and commercial development 
and roughly doubling the volume of existing nutrient-laden wastewater discharges to local water 
resources of Big Sky’s Canyon Area, relies on decentralized community septic systems built in phases, 
yet somehow avoids default groundwater discharge permitting review. 
 
Response #15: All of proposed sewage systems are below the minimum design flow criteria (5,000 
gallons per day) necessary for a Montana Ground Water Pollution Control System (MGWPCS) permit 
(ARM 17.30.1022(1)).  Due to requirements of the Platting and Planning PUD approval and ARM 
17.30.718, the proposed sewage systems will be required to conduct effluent monitoring of the same 
constituents that would be required in a groundwater discharge permit. The Platting and Planning PUD 
approval requires the applicant to monitor the effluent at the end of pipe of each individual septic 
system for flow rate, BOD, TSS, Nitrate and Nitrite as N, TKN as N, total Phosphorus, and Ammonia. In 
addition, the Platting and Planning PUD approval requires groundwater monitoring at the East property 
line (U.S. 191) for chlorine, E Coli, Nitrate and Nitrite as N, TKN as N, total Nitrogen as N, specific 
conductivity, and static water level annually. In addition to the effluent monitoring requirements of the 
Platting and Planning PUD approval, the Department’s COSA would require annual sampling in 
accordance with ARM 17.30.718(8)(b) for the life of the system for the following parameters: nitrate; 
nitrite, ammonia, TKN, BOD, TSS, fecal coliform, specific conductance and temperature.  The 
nonsignificance criteria for a permitted versus non-permitted are identical.   
 
Comment #16: The PUD approved by Gallatin County contemplated a second phase of development, yet 
DEQ’s analysis segments that review to a single phase. Doing so undermines the validity of the agency’s 
consideration of impacts and significance. 
 
Response #16: See Response #9. 
 
Comment #17: Publicly available data regarding geology underlying the Quarry Project suggest that local 
groundwater is high, anywhere from 4’-10’, contrary to the unsupported EA statement that 
groundwater is approximately 50’ below surface.  
 
Response #17: The site-specific data show that the depth to groundwater beneath the drainfield 
locations ranged from 30 to 66 feet below ground surface. These depths were based on site topography 
and measured depth to groundwater from at least 3 of the 5 onsite groundwater measuring points on 
15 different dates between 5/7/19 and 9/7/22. Those dates included typical high-water and low-water 
months to determine the seasonal variation in groundwater flow for use in the non-significance analysis. 
There were 16 additional shallow groundwater monitoring sites with 11 measurements made from 
5/7/19 thru 7/16/19 conducted around the drainfield areas that had no groundwater detected. 
Shallower depths to groundwater as mentioned in the comment may occur in other portions of the 
development not designated for drainfields and are not relevant to proper citing of the drainfields. 
 
Comment #18: Further, available soils and geology information suggest that substrate receiving septic 
discharges from the Quarry Project are highly permeable with a strong potential to quickly transport 
groundwater laden with septic effluent downgradient into the Gallatin River. 
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Response #18: A minimum of 3 soil test pits were dug for each drainfield in the application. The soil 
types and application rates at the applicable test pit locations ranged from a silt clay loam (0.3 gallons 
per day/square feet) to a sandy loam (0.6 gallons per day/square feet). All soil types are acceptable for 
drainfield discharges at the appropriate application rate per department circular DEQ-4. For reference, 
the range of application rates in DEQ-4 (Table 2.1-1) are from 0.15 to 0.8 gallons per day/square feet. 
 
Comment #19: DEQ cannot evaluate the Quarry Project’s significance without examining the local site 
geology and geomorphology. The conclusion that the project’s wastewater discharges are nonsignificant 
based on effluent concentrations at the end of a mixing zone fails to account for the aggregate loading 
of the project, or cumulative nutrient impacts to state waters. DEQ is without discretion to presume 
Quarry project discharges will not degrade surface water; wastewater discharges are only nonsignificant 
if they satisfy mixing zone concentrations and do not degrade surface water. MCA 75-5-301. The MWQA 
mandates that the Department exercise its discretion to evaluate potential cumulative impacts and 
synergistic effects. 
 
Response #19: See Response #2. 
 
Comment #20: The EA states that the department determined the project not significant based on 
allegedly satisfying several categorical exemptions under DEQ’s rules. However, as discussed  
herein those categorical exemptions are either unscientific, contrary to record evidence, and/or  
not applicable to excuse the department from taking a hard look at water resource impacts. Only 
through comprehensive consideration of pending proposals with site-specific data can DEQ adequately 
evaluate different courses of action. 
 
Response #20: See Response #1. 
 
Comment #21: DEQ’s rules require consideration of cumulative impacts as necessary to evaluate 
whether the agency must perform an EIS. Similarly, the MWQA’s implementing rules explicitly requires 
consideration of cumulative impacts or synergistic effects before determining a proposed discharge(s) 
nonsignificant. See ARM 17.30.715(2). 
 
Response #21: See the Cumulative Effects section of the Final EA and Responses #2 and #13.  
 
Comment #22: The EA states that its nonsignificance determination and limited review is consistent with 
ongoing regulatory efforts to reduce nonpoint source nitrogen loads. However, this statement ignores 
the reality that traditional implementation of the MWQA would deem the Quarry Project’s aggregate 
nutrient pollution discharges a new “point source” pollution discharge because they are discharges of 
pollutants, from discrete conveyances, into waters of the state, because they exceed the 5,000 gpd 
trigger volume, and because the Quarry Project is a single “project” for MEPA and MWQA purposes. The 
fact that the Department failed to exercise its discretion to require a discharge permit application for 
new pollutant discharges from the Quarry Project was arbitrary, capricious, contrary to the MWQA and 
an abuse of discretion. 
 
Response #22: See Responses #2, #9, #15, and #24. 
 
Comment #23: DEQ’s reliance on project drainfields being located a ¼ mi setback or more from the 
Gallatin River is arbitrary and capricious. Best available science, including the applicant’s own 
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statements, corroborate the hydrologic connectivity of local groundwater underlying the project and the 
Gallatin River. DEQ has provided no evidence showing why a ¼ mi setback can adequately protect the 
Gallatin River from degradation as required by the MWQA, particularly in light of existing science 
showing subsurface wastewater disposal enters local groundwater and travels towards the Gallatin 
River. DEQ’s reliance on drainfield location as > ¼ mi from the Gallatin River as grounds for determining 
the project nonsignificant without further analysis was arbitrary and capricious and contrary to sound 
science. Furthermore, DEQ’s ¼ mi setback threshold is itself arbitrary, an abuse of discretion, 
unscientific, and contrary to the MWQA. 
 
Response #23: Hydrologic connectivity does not necessarily equate to degradation, and the 
Department’s review in this case indicated that the proposed facilities would be nonsignificant.  For a 
discussion of agency procedures, see the updated Cumulative Effects section of the final EA. 
 
Comment #24: Recent caselaw from the United States Supreme Court suggests that wastewater 
discharges from the Quarry Project may be the functional equivalent of a surface water discharge and 
therefore require a surface water discharge permit. Further, DEQ’s MEPA rules require the agency to, in 
determining a project’s significance, evaluate potential conflict with federal law. As explained above the 
federal Clean Water Act may require the Quarry Project to obtain a surface water discharge permit. The 
EA fails to consider these salient elements before determining the project not significant under MEPA 
and nonsignificant under the MWQA. 
 
Response #24: The federal Clean Water Act (CWA) applies to “waters of the U.S.” which by definition 
include “navigable water” and not groundwater.  See County of Maui v. Hawaii Wildlife Fund, 140 S. Ct. 
1462, 1470 - 1471 (2020) (Congress intended to leave substantial responsibility for ground water to the 
States). There is no evidence the Quarry Project authorizes a discharge that is functionally equivalent to 
a direct discharge from a point source to navigable water that would require a Montana Pollutant 
Discharge Elimination System (MPDES) permit.  The US Supreme Court ruled in County of Maui v. Hawaii 
Wildlife Fund that a ground water discharge is subject to surface water permitting if it is the “functional 
equivalent of a direct discharge.” The Court provided several criteria that may be relevant to evaluating 
this equivalency: (1) transit time, (2) distance traveled, (3) the nature of the material through which the 
pollutant travels, (4) the extent to which the pollutant is diluted or chemically changed as it travels, (5) 
the amount of pollutant entering the navigable waters relative to the amount of the pollutant that 
leaves the point source, (6) the manner by or area in which the pollutant enters the navigable waters, 
and (7) the degree to which the pollution (at that point) has maintained its specific identity. The Quarry 
Project does not authorize a discharge to state ground water that is the functional equivalent of a point 
source discharge to surface water. The Quarry Project is a subdivision with several septic systems that 
discharge to the subsurface and eventually to state groundwater. The wastewater goes through 
nitrogen attenuation underneath the drainfield and at the riparian zone.   
 
Comment #25: DEQ regulations stipulate that a development project proposing to discharge more than 
5,000 gpd must automatically pursue a groundwater discharge permit. Breaking this first phase of the 
Quarry subdivision development into eight separate pieces to avoid more rigorous scrutiny of a 
groundwater discharge permitting process is arbitrary, unwarranted and runs contrary to scientific 
reality. 
 
Response #25: See Response #15. 
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Comment #26: The evidence provided in the Draft EA and its supporting documents does NOT support 
the claim of non-degradation to surface waters of the Gallatin River. 
 
Response #26: See Response #2. 
 
Comment #27: No substantive discussion or analysis of a community sewage treatment facility for the 
Quarry subdivision development is provided in the Draft EA or any other supporting documents. Such a 
facility does not seem to have been considered. A more rigorous review and analysis of sewage 
treatment options is needed. 
 
Response #27: See Response #14  
 
Comment #28: No site-specific information relating to the thickness of the alluvium, the depth to fully 
lithified bedrock nor the depth of anticipated construction excavations has been provided in the Draft 
EA or any supporting documents. 
 
Response #28: Wastewater drainfield sites are required to have a minimum of 4 feet of adequate soil 
below the laterals (ARM 17.36.320(3)). The required test pits for each drainfield at the Quarry show 
more than 4 feet of adequate soil beneath the laterals. The soil types and application rates ranged from 
a silt (0.15 gallons per day/square feet) to a sandy loam (0.6 gallons per day/square feet). All soil types 
are acceptable for drainfield discharges at the appropriate application rate per department circular DEQ-
4. Beyond the 4-foot requirement below the drainfield laterals there is no requirement for the minimum 
depth to bedrock.  
 
Comment #29: The draft EA states that a preliminary geotechnical evaluation was conducted in 2018, 
consisting of eleven exploratory test pits — all of them within 7 to 10 feet of the surface — as well as 
additional information from other test pits previously dug on the property. Raw soil classification data 
and moisture content test results are tabulated, but no synthesis of the data or discussion relating to 
potential impacts from construction activities is provided. 
 
Response #29: See Response #28. 
 
Comment #30: The reader is left with limited information relating to the geology and/or soils present at 
the Quarry development site with which to determine what if any geologic impacts can be expected 
from the proposed subdivision development. A more rigorous description of the geology and soils 
present at the site would be helpful.   
 
Response #30: Two monitoring wells with well logs were completed on-site (GWIC ID 230186 and 
230187). The wells are completed to 96 and 100 feet below ground surface (bgs). Both well logs show 
typical alluvium deposits of interlayered and intermixed silt, sand, clay and gravel deposits to 60 or 70 
feet bgs laying on top of shale. The drainfield locations are all located on shallow slopes less than 15%, 
that combined with the shallow geology indicate little or no potential for adverse geologic effects. 
 
Comment #31: The Draft EA states that “groundwater levels are around 50-60 feet below existing 
ground” (p. 6, Draft EA). No documentation is provided to substantiate this claim. Direct on-site 
observations indicated groundwater levels to be considerably closer to the surface. 
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Response #31:  See Response to comment #17. The Department agrees that the draft EA was incorrect 
in stating groundwater is 50-60 feet below existing ground. At the drainfield locations the depth to 
groundwater ranges from 30 to 66 feet below existing ground. Section 2 of the Final EA  has been 
corrected accordingly.  
 
Comment #32: Raw data logs describing 26 test pits that were dug in August 2006 state that “no 
groundwater or limiting layer [was] encountered.” However, groundwater does appear to be visible in at 
least one of these pits, which was apparently dug to a depth of 14 feet (photo labeled GEI Test Pit C, 
presumably corresponding to the description log labeled TP-3) (app. p. 13 and 40, ibid). 
 
Response #32: Over the course of this project multiple drainfield sites were proposed and later moved 
due to issues in complying with all the applicable requirements. Many test pits were completed but not 
applicable to the current drainfield locations The test pits completed for the current drainfield locations 
do not show evidence of groundwater. 
 
Comment #33: Groundwater levels fluctuate during a typical year, being at their lowest during the 
months of late summer, fall and winter (August to February/March) and highest in spring and early 
summer (April to June). The depth to groundwater measurements reported at the Quarry site, recorded 
in August and late September, can therefore be considered at or near annual lows. It is reasonable to 
assume that groundwater levels at the Quarry site, particularly during spring and early summer months, 
are considerably shallower than 6-8 (or 14) feet and may at times be at or above surface grade, 
especially in years of unusually high spring run-off. 
 
Response #33:  See Response to comment #17. The 15 dates of groundwater measurements showed up 
to 4 feet of water level variation in the two wells (GWIC ID 230186 and 230187) that were measured on 
each of the 15 dates between 5/7/19 and 9/7/22. 
 
Comment #34: We would recommend installation of a drainage system at the toe of the berm and 
slopes to prevent surface and groundwater from reaching the building foundations.” (p. 5, ibid). 
 
Response #34:  See Response #28. 
 
Comment #35: No groundwater study has been conducted at the site (as stated in the preliminary 
geotechnical report of Rawhide Engineering, dated December 17, 2018). A better understanding of site-
specific rates of fluid migration and nutrient transport would be helpful. A more thorough hydraulic 
analysis should be completed prior to approval of any wastewater treatment system(s) at the Quarry 
subdivision site. 
 
Response #35:  See Response #2. Additional hydrogeologic studies are not needed to review compliance 
with the applicable nondegradation requirements for groundwater or surface water. 
 
Comment #36: Selection of a proprietary septic system known as SepticNET for each of the individual 
sewage treatment units is commendable, as that particular system is apparently able to remove nitrate 
and phosphorus from effluent discharge better than most other septic configurations. 
 
Response #36:  The SepticNET system is approved by the department to treat nitrogen to 7.5 mg/L, but 
it is not approved to treat phosphorus to concentrations less than that used for other types of on-site 
wastewater systems (10.6 mg/L). The non-significance analysis used those concentrations. 
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Comment #37: The first phase of the Quarry subdivision development project is slated to generate 
approximately 40,000 to 60,000 gpd of effluent. Such volumes of wastewater, carrying nitrate and other 
nutrient pollutants to the already impaired Gallatin River, must be considered in their entirety. They 
must not be swept under the proverbial categorical exclusion rug by breaking them into eight smaller 
volumes to avoid the necessary scrutiny of their impacts. 
 
Response #37:  Categorical exclusions were not used in the review of the project. The impacts to 
groundwater and surface water were evaluated under the applicable criteria in the nondegradation 
rules (ARM 17.30.701 et seq.).  The first phase of the Quarry project will generate approximately 22,500 
gpd of effluent.  See also the Cumulative Effects section of the final EA.  See Response #1. 
 
Comment #38: Full build-out of the Quarry subdivision, as mentioned previously, is slated to include the 
eight large condominium buildings of the first phase plus at least 14 residential lots, another 7 mixed use 
lots combining commercial and residential units, a commercial hotel and possibly other as yet 
unconfirmed constructions. These later phases must also be considered in their entirety, with 
consideration of their impacts upon the Gallatin River. 
 
Response #38:  See Response #9. 
 
Comment #39: Further, the Quarry subdivision development project and its total wastewater load 
should be evaluated in context with other wastewater discharges from adjacent developments in the Big 
Sky Canyon area. Only then can the full scope of nutrient pollution into the Gallatin River be objectively 
evaluated and analyzed. Serious consideration must be given to how the Quarry development project 
will exacerbate on-going pollution problems for the entire Gallatin watershed. 
 
Response #39:  See the Cumulative Effects section of the final EA and Response #2. 
 
Comment #40: The EA fails to examine how authorization of the Quarry Project commits public-private 
resources to allowing new population growth in the Canyon Area, a potentially significant impact, and 
commits the agency to future decisions about how to mitigate and control reasonably foreseeable water 
pollution related to future Quarry Project phases and further wastewater treatment disposal planning 
efforts under the Big Sky Interlocal Agreement. 
 
Response #40:  As discussed in the Cumulative Effects section of the final EA, all future phases of the 
Quarry and other subdivisions subject to Department jurisdiction must be reviewed and approved by 
the Department before any facilities may be constructed or used.  As such, approval of the Quarry Phase 
1 application currently before the Department would not commit the agency to any future decisions.  
The “reasonably foreseeable” standard mentioned by the commenter applies to federal decisions under 
the National Environmental Policy Act, whereas this project is being analyzed under the Montana 
Environmental Policy Act (MEPA).  For a discussion of the Department’s consideration of these impacts, 
please see the Cumulative Effects section of the final EA.  For a discussion of the Big Sky Interlocal 
Agreement, please see Responses #2 and #9. 
 
Comment 41: I am writing in objection to allowing “the Quarry: developers in Gallatin Conty from 
going forward with any development using a dozen septic systems (SepticNet) - versus connecting to the 
Canyon via lift-station and hooking it up to our new state of the art $5.2M Big Sky Water and Sewer 
Plant.  The latter is both scientifically and environmentally the better option.  The town even voted on it 
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in the 2020 ballot. The Gallatin Canyon Sewer District has been formed already and at least $3M 
collected from the federal government for this lift-station type infrastructure.  
 
Response #41:  Requiring the Quarry to connect to the Gallatin Canyon Sewer District exceeds the scope 
of the Department’s statutory review, which is limited to determining whether the proposed water, 
sewer, and stormwater facilities comply with applicable laws and rules. Gallatin County, as the local 
governmental authority, is vested with the power to review zoning, planning, and platting issues.  The 
Department notes that a condition of approval from Gallatin County was that the Applicant support the 
formation of a centralized water/sewer district for the canyon and join the district when formed.  
 
Comment #42: The potentially adverse effects it could have to the Gallatin as a water resource. 
 
Response #42:  The Applicant’s Phase 1 meets all statutory and administrative rule requirements and 
the wastewater discharge to be in an acceptable range.  When considering the Applicant’s projected 
cumulative daily discharge of 22,500 gallons per day, the change in water quality on the Gallatin River is 
not significant.  At a total nitrogen discharge concentration of 7.5 mg/L (equal to the groundwater 
nondegradation limit) and subsequent dilution with groundwater within the 500-foot-long setback 
envelope required for each drainfield, there is no potential for the discharge to cause any downgradient 
waters to exceed the groundwater water quality standards for nitrogen.  See also the Cumulative Effects 
section of the final EA. 
 
Comment #43: The project fails to consider the phased PUD as a whole, limiting consideration of the 
project's significance and falsely portraying the effects on the environment and water resources as 
"nonsignificant."  [88 of the total number of comments submitted to the Department were identical to 
this comment.] 
 
Response #43:  See Responses #2 and #9.   
 
Comment #44: The project proposes the use of dozens of Level II septic systems that each discharge 
less than the arbitrary regulatory trigger volume of 5,000 gpd, despite the aggregate wastewater 
discharge from the project being approximately 60,000 gpd. This is an unscientific categorical exemption 
from what would otherwise require pollution permitting.  [88 of the total number of comments 
submitted to the Department were identical to this comment.] 
 
Response #44: See Responses #1, #2 and #9. 
 
Comment #45: The project relies on water rights traded from Lazy J South to fulfill its water supply 
needs because all water in the basin has been allocated. The Department of Natural Resources and 
Conservation's authorization of the water rights trade relies on the fact that treated sewage will be 
discharged back into the Gallatin River system as proof of no net loss of water. However, DEQ has failed 
to examine the cumulative impacts of  > 60,000 gpd of new waste water into an already degraded river 
system. [88 of the total number of comments submitted to the Department were identical to this 
comment.] 
 
Response #45:     The project will be served by the Lazy J Utility Association via Water Permit Number 
41H 30025398.   
 



35 

The Department’s statutory review is limited to the review of the Applicant’s proposed water, sewer, 
and stormwater systems. ARM 17.36.328 requires the managing entity of the Public Water Supply to 
certify that there the appropriate water rights exist for the proposed connection(s). While further 
review of water rights criteria exceeds this Department’s statutory scope of review for water, 
wastewater and stormwater facilities, the Applicant has submitted certification from the managing 
entity of the Lazy J Utility Association that the appropriate water rights exist.  
 
Regarding the Department’s assessment of the cumulative effects of the development: see Response #2.  
Regarding degradation of the Gallatin River, see Response #42.   Regarding phasing, see Response 9.  
The application submitted was for 22,500 gpd. 
 
Comment #46:  The project strategically places the septic system drain fields ¼ mile away from 
the Gallatin River, using another unscientific categorical exemption that deems any Level II septic system 
discharging at or further than ¼ mile from a surface water insignificant.   
 
Response #46:  Established Department procedures specify that if a drainfield is more than ¼ or ½ mile 
from a surface water, the surface water trigger analysis does not need to be run.  This is not limited to 
Level II systems.   See also the Cumulative Effects section of the Final EA    
 
Comment #47:  The Quarry Project proposal appears to have been intentionally designed to 
avoid robust discharge analysis (via use of “phases” of development, multiple septic systems, etc.).  
Furthermore the DEQ (for what I conclude are obvious reasons) limited public notice and comment 
period to 20 days … less than the statutory 30 day notice period.  This reduced public notice period 
coupled with timing to coincide during xmas holiday in a word …. “smells”.  There appears to be a clear 
intent to jam this through by limiting the amount of public comment. 
 
Response #47:  The Department considered the request to extend the public comment period for the 
draft Environmental Assessment for the Quarry Project. Upon our review of relevant statutes and rules, 
the Department did not find a 30-day default public review requirement applicable to Environmental 
Assessments. Based on the nature of the proposed facilities and the requirements of MEPA, the 
Department considered the noticed public comment period to be appropriate. 
 
Additionally, the Department notes that the application under consideration is a typical subdivision 
application made following the local government’s (Gallatin County) prior determination that the 
project meets all necessary zoning, planning, and platting requirements and that Gallatin County 
provided public opportunities to comment.  See Gallatin County Findings of Fact and Order.  As for the 
Department’s assessment of phases of development, see the Cumulative Effects section of the final EA. 
 
Comment 48: The project is not holistic. a. By not considering the phased PUD as a whole, it 
misleadingly portrays the effects on the environment/water resources as "nonsignificant," b. It ignores 
the aggregate wastewater discharge, as a way to avoid pollution permitting. c. It ignores cumulative and 
synergistic impacts of nutrient pollution discharge. 
 
Response #48:  See Responses #2 and #9. 
 
Comment #49: A classic method to avoid the real effects of proposed development projects is 
“segmentation.”  You break a development plan into “separate projects” – like building pieces of a road 
corridor on either side of a valuable resource, so that the first stages seem legally separate or less 
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significant – and by the time the cumulative effects become legally evident, “it’s too late now" to 
prevent the harm to the resource. 
 
Response #49:  See Response #9.   
 
Comment #50: A sustainable watershed relies on a multi-faceted, science-based approach. At the very 
basic level, this involves working to keep excessive nutrients from entering the river. Accelerated growth 
currently presents one of the most pressing challenges for the Gallatin, and we recognize it is critical to 
maintain water and sewer infrastructure in a manner that protects our natural assets, and still allows for 
continued community growth opportunities. 
 
Response #50:  See Responses #2 and #4.   
 
Comment #51: Affordable housing project or not, no development should be built without adequate 
water pollution control systems. Does the Quarry application say each Septic Net system discharges 
total nitrogen concentrations around 5-7.5 mg/L end of pipe. 
 
Response #51: See Responses #2 and #4. 
 
Comment #52: Among my concerns are that the Project: ignores impacts of septic pollution on local 
water quality, fails to assess surface water impacts to the Gallatin River, reallocates water rights in a 
closed basin, fails to consider reasonable and prudent alternatives to dozens of new septic systems for 
waste treatment and disposal. 
 
Response #52: See Responses #2, #4 and #45. 
 
Comment #53: And, since the river is the drinking water source for many, further water degradation 
affects their health and wellbeing as well. 
 
Response #53:  See Responses #2 and #4. 
 
Comment #54: Based on current real estate trends, this subdivision is likely to completely buildout. 
Potential impacts should appropriately be considered as a whole. 
 
Response #54:  See Response #9.   
 
Comment #55: Big Sky is being expanded at a rate chosen by the builders and profiteers. The water 
issues are very important to those that live and make their lively hood here. The runoff, the septic, the 
clean water consumed, the ground water pollution leading to river pollution and algae. The 
infrastructure does not exist and we would NEVER be able to safely evacuate in an emergency. The 
canyon has become a highway that cannot be expanded. We work to create community and shared 
responsibility while respecting the natural habitat we live in. 
 
Response #55:  Issues regarding infrastructure and traffic are outside the scope of the Department’s 
statutory review, which is limited to the review of the Applicant’s proposed water, sewer, and 
stormwater systems. Gallatin County, as the local governmental authority, is vested with the power to 
review zoning, planning, and platting issues.   
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Regarding the proposed facilities’ impacts to water quality, see Responses #2 and #4.   
 
Comment #56: Breaking the project in to 4 phases to bypass environmental assessment is duplicitous. 
Keeping in mind the recent court ruling, ignoring the impact of septic pollution on local water quality 
appears illegal. The Gallatin River already suffers from too much wastewater pollution and the 
community favors an impairment designation. This plan reallocates water right in a closed basin, relies 
on an arbitrary categorical exemption for waste water discharges from pollution permitting, and fails to 
consider alternatives to dozens of new septic systems for waste treatment and disposal. 
 
Response #56:  See Responses #2, #9, #14 and #45. 
 
Comment #57: By numbering this proposal as “Residential Subdivision #1,” the promoters implicitly 
admit that they have a segmentation strategy for a later Residential Subdivision #2 at the Quarry, and 
maybe a #3? By itself, the promoted Residential Subdivision #1 at the Quarry would have 90 new 
residence units—using septic sewerage drainage. At Big Sky, there's nowhere for subsurface percolation 
(or surface-erupted) septic drainage to ultimately go except down into the river and the river's 
groundwater feed.  
 
Response #57:    See Responses #2, #4, and #9.   
 
Comment #59: From my view, the authorization of new septic system pollution will exacerbate ongoing 
degradation and algal blooms in the Gallatin River, negatively impacting my health and my recreational 
opportunities on the Gallatin River. 
 
Response #59:  See Response #4. 
 
Comment #60: "The Quarry" developers in Gallatin Canyon from going forward with any development 
using a dozen septic systems (Septic Net) versus connecting the Canyon via lift-station and hooking it up 
to our new, state of the art $52M Big Sky Water and Sewer Plant.  
 
Response #59:  See Response #14. 
 
Comment #61:  Has there been enough analysis on aggregate contributions of dozens of new 
Septic Net systems? It may be top-of-the-line technology, but it is still septic next to a world class trout 
river that is already impaired. Will The Quarry project be required to hook into the new Canyon sewer 
district when it comes on-line? 
 
Response #61:  See Responses #2 and #14.   
 
Comment #62:  I am commenting in OPPOSITION to the proposed Preferred Action Alternative 
to issue a Certificate of Subdivision Approval for the Quarry PUD.  DO NOT PROCEED with this until more 
thorough studies can be conducted, and ONLY IF the project is proven fully safe for the Gallatin River. 
These decisions have multigenerational impacts; they cannot and should not be rushed.  [3 of the total 
number of comments submitted to the Department were identical to this comment.] 
 
Response #62:  See Responses #2 and #4.   
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Comment #63: If you permit the Quarry project to be constructed based on many separate septic 
systems, the river will be further degraded. 
 
Response #63: See Response #9. 
 
Comment #64: I have watched the quality of our river decrease, algae bloom increase and witness 
growing challenges with our drinking water and sewage wastewater disposal.  There are independent 
studies revealing the Big Sky meadow will be out of water within 10 years.  There are lawsuits in 
progress to try to stop wastewater effluent discharge reaching the Gallatin.  Without any local 
government (we are unincorporated, and the commissioners only see tax revenue) no one is taking a 
holistic view of sustainably managing Big Sky, Montana, and our precious water resources.  Help.  Please 
do not approve the Quarry project until cumulative analysis ensures no harm to the River and local 
water.   
 
Response #64:  See Responses #2 and #4.   
 
Comment #65: I'm submitting a statement to voice my very serious concerns about the impacts of new 
projects, in this case specifically the Quarry subdivision, and lax adherence to water quality standards 
upon the critically important Gallatin River. To make my opposition clear I have added in additional 
details from several groups. Ultimately the excessive and under-regulated building of new projects both 
in Big Sky and Bozeman threaten to destroy a critical part of the local ecosystem, an ecosystem and river 
that draws millions of dollars of revenue from visitors and supports local families. If we don't act 
intentionally to protect these assets it will be local Montanans that ultimately lose their way of life, 
connection to home, and are footed the bill to try to fix it after the tourists have left. 
 
Response #65:   See Response #4. 
 
Comment #66: In assessing development impacts to the Gallatin River, it seems to me that the DEQ 
should evaluate a project wholistically rather than incrementally, (understanding of the impact of the 
entire PUD rather than on phase) and should proceed carefully, cautiously and scientifically. I do not 
believe that there has been sufficient and robust scientific review or adequate consideration of the 
impacts of septic systems on drinking water supplies or algal blooms in the Gallatin. 
 
Response #66:  See Responses #2, #4, and #9.   
 
Comment #67: I oppose the Preferred Action Alternative because as designed, the project creates 
potentially significant adverse impacts on local water resources. 
 
Response #67:  See Responses #2, #4 and #14.   
 
Comment #68: I recommend the "agency" require continued monitoring of water quality in all cases of 
development, but also to require alternatives to septic systems for wastewater treatment. 
 
Response #68:  See Responses #2 and #14 
 
Comment #69: I respectfully request that the DEQ review and resolve these issues by performing 
further critical review and analysis. I am very concerned the impact of the industrial scale development 
in Big Sky is having both on fresh water supply for our entire community. I also fear the possible 
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negative impact of this large wastewater release so close to the already impaired Gallatin River. 
Furthermore, I find that limiting the comment period to a short 20 days in the holiday season is 
unacceptable. I believe this comment period should be extended into 2023 and so that the DEQ gives 
concerned citizens plenty of time to respond. Development in Big Sky has become an increasingly 
divisive and controversial issue, and the DEQ as well other state government agencies would do well to 
ensure that they are listening to all concerned citizens as they fulfill their mission to safeguard the 
state’s environment. 
 
Response #69:  See Responses #2, #4, #14 and #47.   
 
Comment #70: Is it true that the Gallatin cannot experience ambient river concentrations above .3 mg/L 
total nitrogen without experiencing algal blooms? 
 
Response #70: The Department has not determined the Gallatin River or its tributaries is impaired from 
or because of algae blooms.  Instead, the Department has offered the public an opportunity to comment 
on whether a determination of such impairment should be made as part of its biennial update to 
Montana’s 303(d) list of “threatened and impaired waters” for the 2022/2024 Integrated Report Cycle.  
That public comment period closes on March 13, 2023, and details can be found on the Department’s 
website.  See Response #4. 
 
Comment #71: I strongly urge that DEQ perform further analysis and require that alternatives be 
considered--alternatives that will not result in further degradation of the Gallatin River. 
 
Response #71:  See Responses #2, #4 and #14.   
 
Comment #72: It appears to me that the Quarry Project has been divided up into smaller segments, or 
phases, each of which could pretty easily be approved because it appears that the effects of a single 
phase are not significant, when DEQ should be looking at the aggregate project and the total effects on 
the environment. 
 
Response #72: See Response #9. 
 
Comment #73: It uses arbitrary distances (1/4 mile) to skirt rules. 
 
Response #73:  See Responses #1, #2 and #4. 
 
Comment #74: Just like us campers who are not allowed to camp close to streams and rivers, or 
homebuilders not all owed either, you are allowing septic drain fields way too close to the Gallatin and 
its tributaries.  This should be a treatment plant for this size development.   
 
Response #74:   See Responses #4 and #14.   
 
Comment #75: One example, algae blooms were essentially never part of the common occurrence in 
the Big Sky area that we now see. I have read many water quality reports and find it hard to believe that 
human pressure is not the primary driver of our declining water resources. Aquatic populations cannot 
sustain this type of detrimental pressure. 
 
Response #75:  See Response #70. 
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Comment #76: One of the common tactics is to claim critical aspects of the project have an 
“insignificant” impact on the environment or the community’s quality of life. It is typically easy for 
developers to find consulting engineering firms, who produce supporting documents which are then 
accepted at face value with little or no real critical review. The Quarry in my opinion follows this pattern. 
The project is extremely large in scope and located less than ¼ mile from the Gallatin River, one of our 
communities and the states irreplaceable assets. There can no longer be arguments made that the 
development in Big Sky is either sustainable or that its impacts are “insignificant”. We know see that the 
Gallatin River is impaired and suffers from annual algal blooms and have been told by the Big Sky 
Sewage and Water commission itself that we will run out of water in the first half of the next decade 
unless development is restricted. Given the impaired state of our river and the further damage done to 
our quality of life and public safety by the heavy traffic from which Big Sky suffers it is well past time for 
the application of practical common sense. 
 
Response #76:  See Responses #2, #4 and #9. Traffic issues exceed the scope of the Department’s 
statutory review, which is limited to the review of the Applicant’s proposed water, sewer, and 
stormwater systems. Gallatin County, as the local governmental authority, is vested with the power to 
review zoning, planning, and platting issues.   
 
Comment #77: One point, in particular, that demonstrates the illogical and specious arguments 
presented by the proposal is the attempt to separate this one project into many individual residences. 
By doing so, the proponents try to hide the true nature and volume of the project's septic and other 
wastewaters into the fragile ground water of the Gallatin. Do the proponents honestly think that the 
Gallatin would only receive wastewater from one residence, in utter disregard of all the other 89 
residential discharges in the project. I am aware of the recent court case requiring the DEQ to consider 
the cumulative and synergistic impacts of nutrient pollution discharges on the Gallatin River. 
 
Response #77:  See the Cumulative Effects section of the final EA and Responses to Comments #2, #4, 
#9, and #15. 
 
Comment #78: Please do your "do diligence" on this project and nail down the cumulative effects. Also, 
from my experience, very little water quality monitoring is done by the development once it is approved 
and built out. This monitoring concept would have to be put into the bylaws of the Homeowner's 
Association, assuming that the development maintains an active homeowners' association, and money 
appropriated to hire a third party qualified consultant. 
 
Response #78:  See Responses #2, #4, and #14. 
 
Comment #79: Please resolve these issues by performing further analysis, including cumulative impact 
analysis on the individual septic systems' discharge on local water quality and a surface water impact 
analysis downstream of the Quarry PUD. 
 
Response #79: See Responses #2 and #4.   
 
Comment #80: Proper analysis and cumulative research must be performed before approving projects 
that could have additional negative impacts on the Gallatin River. Failure to consider the phased PUD as 
a whole, limits the project’s significance and consideration of appropriate conditions. The baseline for 
what is “adequate” treatment begins and ends with what’s necessary to protect local water quality and 
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Gallatin River. To make this determination the project impact must be examined cumulatively with all 
nutrient sources - including the new wastes proposed by all phases of The Quarry Project plus other Big 
Sky projects in the approval process such as Flat Iron Mountain, Yellowtail, and Lazy J project. 
 
Response #80: See Response #9.  
 
Comment #81: Reliance on septic systems ¼ mile from the Gallatin River is a bad design - even with the 
so called “Septic NET” system. This system, which will handle 265 “entitlements” is not sufficient. It will 
only treat the water to a Level II and currently is noted as being only 70% more efficient than other 
systems. 
 
Response #81:  See Response #2.   
 
Comment #82: Scientific evidence should be required or the project should not go forward. If the septic 
system does not actually perform as designed, the Gallatin River is the loser as are Big Sky and the 
beauty of Montana, not to mention the money that the river generates for the Montana economy. And 
guess what – we will be left with the clean-up coats. Not a good thing for anyone. 
 
Response #82:   See Responses #2, #4, and #15. 
 
Comment #83: Septic systems do have an impact to groundwater. Surface run off from development 
does impact water quality on streams and rivers. 
 
Response #83:  Storm water discharges are reviewed in accordance with Circular DEQ-8 to ensure they 
are adequately treated prior to discharge.  Regarding the impact of septic systems, see Response #2 
 
Comment #84: Similarly, the project proposes the use of dozens of Level II septic systems that each 
discharge less than the arbitrary regulatory trigger volume of 5,000 gpd, despite the aggregate waste 
water discharge from the project being approximately 60,000 gpd. Again, in order to protect both the 
population and the river, DEQ should be looking at the aggregate wastewater discharge. 
 
Response #84:  See Response #9.   
 
Comment #85: The authorization of new septic system pollution may exacerbate on going degradation 
and algal blooms in the Gallatin River, negatively impacting my recreational opportunities on the 
Gallatin River and local drinking water supplies.   
 
Response #85:  See Responses #4 and #70. 
 
Comment #86: The concern is the precedent that would be set with a permitted process that does not 
put the most discerning lens on what the impact(s) to the river would be. If we are asking what the 
absolute best solution is for the Gallatin River, then all angles must be reviewed and considered, 
cumulatively or otherwise. 
 
Response #86:  See Responses #4 and #14. 
 
Comment #87: The latter [septic of Big Sky vs SepticNet] is both scientifically and environmentally the 
better option in order to protect the Gallatin River from further degradation. As I’m certain you're 
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already aware we’ve already had 5 consecutive years of algae blooms directly downstream from that 
precise location (Westfork).  
 
Response #87:  See Responses #4, #14 and #70. 
 
Comment #88: The authorization of new septic system pollution may exacerbate on going degradation 
and algal blooms in the Gallatin River, negatively impacting aquatic life and my recreational 
opportunities on the Gallatin River and local drinking water supplies. 
 
Response #88:  See Responses #2, 4 and #70.    
 
Comment #89: The Big Sky Quarry Project will create many problems within the area, but specifically, it 
will damage the Gallatin River! The river is already impaired and this project will only worsen the 
situation. 
 
Response #89:   See Response #2, #4 and #70.   
 
Comment #90: The caveat to Big Sky Resort Tax District for providing that funding was a requirement 
that the district work with the new Canyon sewer district to dispose of additional wastewater generated 
by prospective build out of Big Sky in the Canyon Area. My understanding is the Gallatin Canyon Sewer 
District commissioned WGM Group to examine where future wastewater discharges could be disposed 
of in the Canyon, and the Quarry Project’s groundwater discharge beds contemplated but its PUD was 
the largest of several identified locations for future disposal. The big picture problem with this interlocal 
agreement is the presumption that new treatment offered by the pending upgraded wastewater 
treatment facility is viable to discharge in massive quantities into ground water in the Canyon Area to 
allow the future build out of Big Sky?  What will this all do to our river? Is the DEQ analyzing ALL phases, 
ALL projects, the new sewer capabilities, and septic solutions? Where is this analysis? 
 
Response #90:  The Department’s statutory review is limited to the review of the Applicant’s proposed 
water, sewer, and stormwater systems. Gallatin County, as the local governmental authority, is vested 
with the power to review zoning, planning, and platting issues.  Also see Response #45.   
 
Comment #91: The DEQ Environmental Assessment fails to consider the cumulative impacts of 
proposed septic systems' discharge on local water quality, despite the recent court ruling which found 
that DEQ must consider the cumulative and synergistic impacts of nutrient pollution discharges on the 
Gallatin River. 
 
Response #91:  See the Cumulative Effects section of the final EA.  See Response #2 
 
Comment #92: The Gallatin River has been experiencing large algal blooms for the last five years, and 
DEQ itself issued a preliminary determination this year that these blooms violate water quality 
standards and represent a legal impairment requiring a pollution cleanup plan. 
 
Response #92:  See Responses #4 and #70.   
 
Comment #93: The Gallatin River is already impaired by pollution. This river is a major draw to tourism 
and any further degradation will result in the loss of tourism and jobs. The Big Sky area cannot afford the 
costs of further pollution of the Gallatin River.  Your draft assessment is inadequate and borders on 
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gross negligence in ignoring the overall costs of incremental damage from the inadequate waste 
disposal of this subdivision. 
 
Response #93: See Response #4.   
 
Comment #94: The methods used in the EA to determine impacts do not address the cumulative 
impacts of the entire development: the actual discharge volume will be over 60,000 gpd, twelve times 
the regulatory trigger volume. In our opinion, this is an effort to find a loophole that would allow less 
regulatory oversight, which is exactly what is needed to protect the Gallatin River. 
 
Response #94: See Responses #2 and #9.   
 
Comment #95: The plan to rely on water rights traded from Lazy J South to supply their water use 
needs. This is necessary it seems because all water supply in this basin have already been allocated. It is 
wrong in my view to consider water usage in our community based on an individual project basis, all Big 
Sky is dependent on these sources and the assumption that the use calculation appears to rely on the 
discharge of 60,000 g/d, or more, of treated wastewater into the already impaired Gallatin River. Also, 
alarming is that the QPDEA appears to be using the categorical assumption that any Level lI wastewater 
discharge ¼ mile or more from the river is acceptable. This results in a claim that the Quarry Project will 
not have any net loss of water. As already noted, this relies on the further assumption that there is no 
cumulative effect arising from dozens of parallel septic systems in operation at the same time. The 
Quarry PUD should not be considered in isolation it should be reviewed for environmental impact with 
full consideration of the environmental strains on water supply being created by projects both in the 
canyon area and throughout Big Sky along the Gallatin’s tributaries. 
 
Response #95:  See Response #1, #2, #4 and #45.   
 
Comment #96: The project ignores the impact of new wastewater into the river and assumes the return 
of this wastewater to the river is sufficient to assume not net loss of the water. 
 
Response 96:  See Responses #2 and #45.   
 
Comment 97: The project relies on water rights traded from Lazy J South to fulfill its water supply 
needs because all water in the basin has been allocated. However, the water rights trade relies on the 
fact that treated sewage will be discharged back into the Gallatin River system as proof of no net loss of 
water. DEQ has failed to examine the cumulative impacts of >60,000 gpd of new wastewater into an 
already degraded river system. 
 
Response #97:  See Response #1, #2, #4 and #45.   
 
Comment #98: The project uses a rule exemption to avoid considering the cumulative impacts of 
proposed septic systems' discharge on local water quality, despite the recent court ruling which found 
that DEQ must consider the cumulative and synergistic impacts of nutrient pollution discharges on the 
Gallatin River.   
 
Response #98:  See the Cumulative Effects section of the final EA and Responses to Comments #1 and 
#2.  
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Comment #99: The Quarry project is just one example of the growth that the canyon will see moving 
forward, and I’m not happy with it in its current form. Too many septics and lots of cumulative impact, 
which recent litigation has shown needs to be considered. As a remedy, I think the Quarry project 
should be required to hook up to municipal services once they are available (likely 3-4 years). I 
appreciate and support all efforts to stop new development that is harmful to the river. Ultimately, 
supporting the Canyon sewer district and requiring folks like the Quarry to hook up will have the best 
long-term benefit to water quality on the Gallatin. 
 
Response #99:  For cumulative impacts, see that section of the final EA and Response #2.  For recent 
litigation, see Response to Comment #13.  For connection to centralized services, see Response #14.   
 
Comment #100: The recent algae blooms are of particular concern, prompting the DEQ’s preliminary 
decision to list the Gallatin as impaired. Ongoing water monitoring efforts in collaboration with the MT 
DEQ indicate that the Gallatin is nitrogen limited, meaning additional nitrogen will cause additional 
algae growth. 
 
Response #100: See Responses #2, #4 and #70.   
 
Comment #101: The septic system drain fields are located only ¼ mile from the Gallatin River, and there 
is simply no scientific evidence that this will mitigate the damage to the river. 
 
Response #101:  See Responses #2 and #4.   
 
Comment #102: The septic systems planned for the Quarry project do not sufficiently treat wastewater 
to remove exactly the type of pathogens and nitrates that have been proven to be a large part of the 
issues affecting the Gallatin's ongoing degradation as a blue ribbon water. 
 
Response #102:  See Responses #2 and #4.   
 
Comment #103: They are trying to grandfather in this SepticNet idea they floated a few years ago in 
order to break ground on The Quarry development early. With plans to later dismantle the SepticNet 
system and hook-up to the WRRF Plant in the future.  That's incredibly unfair and I feel not only the 
town, but Montana residents have been misled!  
 
Response #103: See Response #2. 
 
Comment #104: This Quarry Subdivision developer has the financial resources to do the right thing with 
regards to properly managing wastewater. This is a massive development right in the Gallatin River 
corridor. 
 
Response #104: See Responses #2 and #4.   
 
Comment #105: To oppose the current Proposed Action Alternative for the Canyon Area Quarry Project 
because it has not adequately addressed the cumulative impacts of adding a large amount of nutrient 
(nitrogen) rich water into the ground water discharge that drains to the Gallatin River. 
 
Response #105:  See Response #2.   
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Comment #106: Unheralded development in our community is creating serious water issues in Big Sky 
and our surrounding environment. Of particular concern is the quality of the Gallatin River. This is the 
canary in the coalmine. We need your oversight to protect the integrity of our greatest resource. The 
proposed Quarry Project is a serious threat. We oppose this intrusion in our community. 
 
Response #106:  See Response #4.   
 
Comment #107: Up until just a few years ago we had very little, if any, algal growth and now it’s common 
place and getting worse by the year. We all know the cause but unfortunately make all kinds of 
exceptions to accommodate special interests, mean while we’re degrading the very pristine resource we 
claim we want to preserve! How can the Quarry project EA justify what is plain to see? It can’t be good 
for the community and certainly NOT for the Gallatin River. 
 
Response #107:  See Responses #4 and #70.   
 
Comment #108: We are asking you to stop and consider the cumulative and synergistic impacts of 
nutrient pollution discharges on the Gallatin River, which was stated in a recent court ruling. 
 
Response #108:  See the Cumulative Effects section of the final EA and Response #2. 
 
Comment #109: We are strongly opposed to the Preferred Action Alternative for the Big Sky Quarry 
Project because, as designed, the project creates potentially significant adverse impacts on local water 
resources. Simply, this is unacceptable. 
 
Response #109: See Responses #2 and #4.   
 
Comment #110: When you look at the interaction of groundwater and surface water, it is imperative that 
you considered the cumulative effects. This means looking at what already exists and its impact, 
negative or positive, and what is proposed. It is apparent from the algae blooms in the West Gallatin 
River, that the developments at Big Sky over the last 20 years is having a negative impact on the water 
quality in the West Gallatin River. 
 
Response #110:  See Responses #2 and #4.   
 
Comment #111: While a central Canyon District system is not currently operating, we encourage serious 
consideration by the DEQ for future groundwater permit renewals, acknowledging the distinct 
advantage to the Gallatin under the protection of a central sewer / wastewater system. 
 
Response #111: See Response #14.   
 
Comment #112: Will the continued building in the Big Sky area continue until the Gallatin River is 
unusable for recreation and harmful to the fish and other critters. By breaking the development in to 
small segments it is death by inches. Please redo your EA in a way that looks to the future. Big Sky simply 
cannot grow forever without irreversible harm. 
 
Response #112: See Responses #2 and #4.   
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Comment #113: With the threat of recurrent algal blooms along the Upper Gallatin, we believe that any 
method that promises the barrier to excess nutrient loading is the only way to ensure a healthy Gallatin 
in the future; we believe that the central Canyon District is this method. 
 
Response #113:  See Responses #2, #4, #14 and #70.  
 
Comment #114: With numerous natural springs, the area directly downstream of the proposed 
development is one of the most important areas for the continued health of the Gallatin River. With the 
river's health already in decline. Compromising the area surrounding these clean, cold springs would 
have an everlasting effect and be seriously detrimental to the Gallatin. 
 
Response #114:  See Response #4.   
 
Comment #115: You have not analyzed the full project in its total development and unbelievably state 
nonsignificant effects on the River and our Planet! We already have a polluted river and you are lucky 
the EPA has not come down you as it should. In fact the MTDEQ and the EPA are both negligent in 
enforcement and they both cowtow to commercial developers, Big Sky ski, Yellowstone Club and all the 
other super-wealthy that are contributing to the loss of our beautiful, healthy, top-class fishery and 
aquatics. 
 
Response #115: Thank you for your comments.  Some of the issues you raised exceed the scope of the 
Department’s statutory review, which is limited to the review of the Applicant’s proposed water, sewer, 
and stormwater systems. Gallatin County, as the local governmental authority, is vested with the power 
to review zoning, planning, and platting issues.  Also, please see Responses #2, #4, #14 and #45. 
 
Comment #116:  Note that the entire subdivision (all phases) treated wastewater contributions, 8,289 
ft3/d (62,002 gallons per minute) were considered and addressed in the PUD public hearing. The net 
computed nitrate change in the Gallatin River is 0.0046 mg/L. That concentration change is too low to be 
detected. In essence, per the rules, and even from a cumulative perspective, that change is considered 
negligible and insignificant in terms of its effects on surface water. 
  
Note as well that the trigger (non-degradation) analysis assumed a nitrate nutrient concentration of 7.5 
mg/L at the treatment system outlet that is assumed to be discharged to the river. A performance 
review of treated effluent data collected from SepticNET systems, and submitted to DEQ, showed that 
actual effluent Total N is at 4.78 mg/L. If the 4.78 mg/L concentration had been used for the entire 
subdivision, the net calculated change in the Gallatin River surface water nitrate would be 0.0029 mg/L. 
Again, such a change would be non-detectable and considered negligible and insignificant from a 
cumulative perspective. 
 
Response #116: The Department agrees that the evidence presented at the PUD public hearing showed 
that the project would pass the trigger value calculation to the Gallatin River if all phases were 
considered at once.  The Department has modified the Cumulative Effects section of the final EA in 
response to this comment. 
  
Comment #117:  The Water Quality Standards Attainment Record (2018 reporting period) demonstrates 
that the Gallatin River is fully supporting for aquatic life, agriculture, drinking water and primary contact 
recreation. 
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Studies by the Gallatin River Task Force demonstrate that it is too simplistic, and in error, to explain the 
existence of algae (filamentous or otherwise) as being solely due to development activities on the main 
stem of the Gallatin River. 
  
Response #117:  The Department notes that the 2020 reporting period also concludes that the Gallatin 
River is unimpaired and agrees that the factors contributing to the existing of algae in the Gallatin River 
are complicated.  Currently, DEQ is considering public comments on an amendment to the 2020 
assessment report that would list the middle segment of the Gallatin River as impaired for algae.  See 
also Response #70. 
  
Comment #118:  There was no need to reallocate water rights as the project service area will be served 
by Lazy J Utility Association via Water Right Permit Number 41H 30025398. There is no change in overall 
water demand for the Lazy J Utility Association beyond the permitted volume per 41H 30025398. Hence, 
there are no issues as it pertains to a basin closure. 
  
Response #118:  See Response #45. 
  
Comment #119:  There is no categorical exemption. The permit applicant followed the regulatory rules 
established per Montana laws and the agency concurred appropriately. 
  
Response #119: See Response #1. 
  
Comment #120: The first phase of the development will utilize SepticNET systems. The SepticNET 
systems are a best available technology (BAT) for effluent treatment involving smaller wastewater 
systems. There are no comparable “prudent” alternatives for such systems. It is noteworthy however, 
that the development is designed and being constructed to include dry force mains which will connect 
to a central sewer system (Gallatin Canyon Water and Sewer District) when it is completed in the future. 
  
Response: #120:  See Response #14. 
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ADDITIONAL COMMENTS 
 
The following comments were generally supportive of the project, were outside the scope of the 
Department’s review, or were duplicative of comments discussed above.  The Department is thankful for 
the time taken by the individuals in submitting these comments.  
 

x Lower cost housing is imperative in our community in order for it to thrive. This project seems 
very well thought out and it is imperative to allow it to proceed. 

 
x Also, in case you were unaware, one of the key elements of this proposal of developing the 

Quarry is supposedly for "affordable housing", (now renamed: workforce housing). The citation 
below is directly from an article in Explore Big Sky last week on the subject: The Quarry project 
plans to include 135 single family homes and another 130 apartment units and was designed by 
Big Sky Rock LLC, a group off our families including local developer Scott Altman. The group saw 
value in building workforce housing before luxury development happened around the depleted 
Big Sky gravel pit. All of us have sat and watched businesses struggle because they don't have 
employees. Altman said in a phone interview with EBS. 'Our mission from day one was not to 
build 36 big home-its not what Big Sky needs. This parcel [of land] lends itself beautifully to 
workforce housing. 

 
x As the town grows there is a need for more services and people to support them. I see the 

balancing act the local business are trying to do while continuing to function. A prime example is 
the Hungry Moose. They have closed the Deli and only provide premade sandwiches because 
they don't have enough help. Most restaurants are not open everyday in the height of the 
season due to lack of staff. If Big Sky is going to prosper additional housing is a must. 

 
x Being very concerned about the lack of affordable housing I am in a difficult position. I want the 

project to proceed ASAP, but let's not screw one thing up trying to fix something else. 
 

x Regarding advantages of the SepticNet treatment system:  Does not require the high capital 
costs and operation costs associated with large centralized systems. 

 
x The Big Sky community and the Gallatin River need the benefit of a better development model. 

The Quarry PUD is a huge step forward in this direction. 
 

x I feel the development group has gone over and above to practice responsible development. 
 

x I know these four families. They all have Big Sky and Big Sky’s future development Bests 
interest!  We need so much more affordable housing in Big Sky and this project will provide this!  
I am in full support if the project.  

 
x I recommend DEQ promptly issue the COSA without the need for any additional analysis or 

impact studies.  
 

x I support this locally developed project which will provide much needed affordable housing, 
work force housing, and commercial spaces in an area that is already developed and will not 
require the development of undisturbed ground. I also support this project because as designed, 
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it has no significant adverse impacts on local water resources and will ultimately be connected 
to the new Canyon Water and Sewer District when it comes online. This thoughtful and 
balanced approach to development is just what our rapidly growing community needs. 

 
x I support this project and feel it will benefit the community, help with the housing crisis in Big 

Sky, and help keep cars out of the canyon. 
 

x I'd love to see Big Sky find a way for environmental, financial, and social sustainability to prevail. 
This is a step in the right direction. 

 
x In summary, the Quarry Project, by incorporating SepticNET into the design, provides the most 

effective nitrogen reduction treatment currently available. Based on current regulations and 
statutes, the design specifies the highest level of treatment available which provides the 
maximum protection to the Gallatin River from contaminants typically associated with 
wastewater treatment. We look forward to being part of this project and similar future projects 
in Montana. 

 
x It is clear to me that DEQ, like Gallatin County before it, has thoroughly examined the potential 

impacts of this project to our environment and waterways, and has correctly found such impacts 
to be “non-significant.” 

 
x Regarding advantages of the SepticNet treatment system:  Modular system that allows for 

phased developments to more effectively design wastewater treatment plants.  
 

x Regarding advantages of the SepticNet treatment system:  Most efficient on-site treatment 
available for smaller flow rates (removes 163% more total nitrogen than the next best system).  

 
x New development such as the Quarry PUD is a critical element to implementing central sewer in 

Big Sky's canyon area. These higher density projects are needed to carry a large percentage of 
the capital expense and reverse the resource intensive sprawl currently impacting the area. 

 
x Regarding advantages of the SepticNet treatment system:  No mixing zones can lead to smaller 

lot sizes which slow suburban sprawl and effectively removes the need for cumulative effects 
calculations based on current regulator non-degradation dilution equations.    

 
x Regarding advantages of the SepticNet treatment system:  Potential to add contaminant specific 

treatment modules as regulatory requirements change.   
 

x Regarding advantages of the SepticNet treatment system:  Potential to add real-time water 
quality monitoring as equipment becomes more reliable and affordable.  

 
x Regarding advantages of the SepticNet treatment system:  Removes TN to below regulatory 

limits thus eliminating the need for large nitrate mixing zones. 
 

x The Quarry PUD and local developer leadership is a large reason the Gallatin Canyon Water and 
Sewer District has made so much progress. As an engineer that has been working on the canyon 
sewer project for multiple years, one of my primary concerns for successfully implementing is 
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the potential for anti-development groups seeking to stall development, either not recognizing 
or ignoring the dynamic that new development is key for paying to reverse the impacts of 
existing septic systems. 

 
x This project and its owners have engaged in responsible development, rising to the challenge of 

designing a project that meets community needs, complies with all local, state and federal 
regulations, and protects our natural areas and pristine waters.   

 
x This project is the result of years of work by four local families who are committed to fostering a 

balanced approach to development and growth of Big Sky, while maintaining the clean 
environment, watersheds, and open spaces of our special community.   

 
x This project will create a community for Big Sky families, including connecting this housing and 

retail development to our existing system of recreational parks and trails and maintaining much 
needed open space, all within a footprint of previous development. This means no previously 
undisturbed ground will be developed to create this needed family housing corridor.  

 
x This project will provide much needed affordable, entry level homes for the people who live and 

work in our community.   
 

x Without projects like The Quarry, my sons may never be able to live full time in our community. 
The Quarry is one step closer to them achieving their dream of home ownership. 

 
x I support this locally developed project which will provide much needed affordable housing, 

work force housing, and commercial spaces in an area that is already developed and will not 
require the development of undisturbed ground. I also support this project because as designed, 
it has no significant adverse impacts on local water resources and will ultimately be connected 
to the new Canyon Water and Sewer District when it comes online. This thoughtful and 
balanced approach to development is just what our rapidly growing community needs. 

 
x Contrary to the messaging being pushed by certain environmental groups, state of the art septic 

systems will be installed immediately, and eventually when the new Canyon Water and Sewer 
District comes online, all wastewater in this project will be diverted to the Canyon Sewer District 
system and transmitted for treatment at the expanded Big Sky Treatment facility.   

 
The following comments were provided in general opposition to the project, addressed issues outside of 
the Department’s regulatory authority, or were duplicative of other comments addressed in more detail 
below.  The Department is thankful for the time taken by the individuals in submitting these comments.  
 
The Department’s statutory review is limited to the review of the Applicant’s proposed water, sewer, and 
stormwater systems. Gallatin County, as the local governmental authority, is vested with the power to 
review zoning, planning, and platting issues.  The Department has given much consideration to this project 
and has analyzed all criteria required of it by Montana statutes, rules, and regulations.   
 
As noted in the Environmental Assessment, the Department finds no significant impacts to water quality, 
quantity or distribution are expected, nor are significant impacts to terrestrial, avian or aquatic habitats 
expected nor to other environmental resources from the facilities under review.  The Department also 
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concludes that no wilderness or recreational areas would be impacted during construction or operation 
of the facilities under review. The Department has determined that the groundwater discharge from the 
proposed wastewater treatment system would result in nonsignificant changes in water quality, in 
accordance with 75- 5-301 (5)(d), MCA. The Department has therefore determined that there are no 
significant adverse impacts to the physical or human environment associated with the facilities under 
review. 
 

x MCA 75-1-102 states “...it is not the purpose of [the MEPA statutes] to provide for regulatory 
authority, beyond authority explicitly provided for in existing statute, to a state agency.” 

 
x I am very concerned about anything the developers might do that is interim, substandard or 

otherwise puts the river at risk. We need the local housing but we need a h healthy river far more. 
 

x Could you PLEASE make sure that no environmental short cuts are taken in the process of 
approval. I am an ardent supporter of affordable housing, but I don't want to see the Gallatin 
impeded more than it is. 

 
x Do not approve individual septic tanks in this sensitive area. There is already a serious problem. 

Do not make it worse. Prioritize the Gallatin River, please. Find out the best way to keep the river 
clean. 

 
x Existing sewage treatment and discharges are outrageous in this day and age, and you are making 

exemptions! Don't you realize we have a Montana Constitution Article IX Section 1(1) "The state 
and each person shall maintain and improve a clean and healthful environment in Montana for 
present and future generations. "(2)" The legislature shall provide for the administration and 
enforcement of this duty."(3)" The legislature shall provide adequate remedies for the protection 
of the environmental life support system from degradation and provide adequate remedies to 
prevent unreasonable depletion and degradation of natural resources." Allowing unknown 
hundreds of septic systems discharging cumulatively with existing sources into our precious 
Gallatin River is a violation of our Constitution! 

 
x For a developer to be allowed to degrade the river for their personal wealth is disgusting and a 

detriment to many, many people and irreversible threat to local wildlife. 
 

x Halting this plan is a no-brainer if the DEQ has an understanding of how special Montana is to 
America's natural outdoors legacy -- and especially this piece of Montana’s legacy. At some point 
the DEQ has to pinch themselves and ask whether they are being pushed into myopia, suborned 
by the politics of profiteering – whether they really want the Gallatin to ultimately share the 
troubles of some of the pungent rivers back East. 

 
x I believe Big Sky, other adjacent communities, and proposed communities in the greater area 

need more thorough analysis of potential problems and solutions before the permitting process. 
Local economic growth and job opportunity is very important in the Gallatin valley and big sky 
area. 
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x I think Big Sky and its attendant developments should have to build a state-of-the-art water 
treatment facility to handle wastewater. Better yet, I think all development in the Big Sky area 
should be stopped completely. 

 
x Montanans are concerned about the growth of the area and the potential threat/ecological 

impact these new developments pose on the Gallatin River and in turn the mighty Missouri River. 
Environmental and ecological quality of our riverways is paramount for driving healthy tourism 
and what keeps Montanans staying in Montana. 

 
x Opposed the proposed subdivision, please save the Gallatin. 

 
x Planned growth should be the goal. We live here for the natural beauty and what it provides. 

What Big Sky is not is a large, densely populated, suburban, urban environment. It is an 
unfortunate group dynamic as it is hard to believe that residents are being placed in this position. 

 
x Please follow your requirements as it relates the Quarry Project in Big Sky. Do not make the same 

mistake you made with the Lazy J project! 
 

x Sadly, we see in the Quarry Project Draft Environmental Assessment (QPDEA) the kind of 
arguments that are typically given only cursory review and then “rubber stamped” by relevant 
commissions or committees. 

 
x The entire development will be xeriscape with “trout friendly landscape” and will integrate the 

water conservation program recommended by the Gallatin River Task force into its covenants. 
This will minimize pollutants to protect the Gallatin Rivers world class fishery.  

 
x The environmental impact analysis is consciously misleading, and should never be thought of as 

a rational document supporting the permitting of this proposed development. 
 

x The review of permitting for a pending development in the south canyon of Big Sky requires the 
highest level of consideration by the DEQ to decide what will protect the beneficial uses of the 
Gallatin. The Task Force does not oppose growth of a healthy community. The Task Force does 
support the most effective method to keep that growth in line with whatever steps are necessary 
to limit impact to our watershed. 

 
x The water and sewer concerns for this development are at the forefront of my mind. With the 

right team and proper systems in place, I am confident that we can make the smart and right 
decision for our community and our environment that we respect, know and love so much. 

 
x The change in water supply is not a surprise to anyone who lives in this area. The impact has 

already been documented with a variety of negative outcomes to both human beings, animals, 
and the natural ecosystem. I frequently access the Gallatin River for fishing. This has been one of 
my continued outdoor activities for over 50 years. Most spring, summer and fall days are spent 
on the Gallatin and unfortunately the human pressure has me considering moving elsewhere. 

 
x The increased demand on our water resources is not sustainable.  The following is taken from The 

Montana Bureau of Mines & Geology websites:" As ground water resources are developed, 
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concerns are related to water availability, water-rights, water-quality, and uncertainties in aquifer 
capacities and their ability to sustain current use and future growth.” There is only so much water 
to go around. 

 
x The Montana constitution states that all Montanan's have the right to clean water and air. The 

present administration is going to try and take that away too! 
 

x The present administration has unfortunately taken away the scientific measurement that DEQ 
used in the past to determine if a development project was going to negatively affect a body of 
water.  The only reason to do this is to allow for more development. Once a development goes in 
and pollution occurs, there is no turning back. Big Sky and it's wealthy inhabitants are "Loving 
Gallatin County to Death" and our administration is helping them. 

 
x This development will also require all buildings to install Water Sense fixtures and Energy Star 

appliances to prioritize water conservation efforts for a more sustainable development which 
minimizes its impact on the surrounding environment.  

 
x This is not good for wildlife/nature 
x This Certificate of Subdivision Approval for the Quarry PUD is fundamentally wrong. 

 
x The question is what level of impact are we willing to accept? I want as little as possible. Our 

quality of life and our economy rely on a clean Gallatin River. The River has already been impacted, 
and will continue to be impacted by factors beyond our control. It is critical that we consider the 
factors over which we do have control. 
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PREAMBLE 
THIS DOCUMENT IS INTENDED FOR USE AS A GUIDANCE DOCUMENT TO ASSISST 
APPLICANTS AND THEIR AGENTS TO PREPARE AND SUBMIT NON-SIGNIFICANCE 
APPLICATIONS TO THE REVIEWING AUTHORITY.  THIS DOCUMENT DOES NOT HAVE THE 
FORCE OR EFFECT OF A DESIGN CIRCULAR, RULE OR STATUTE; IT IS STRICTLY TO BE 
USED FOR INFORMATIONAL AND GUIDANCE PURPOSES.  IF THERE IS A CONTRADICTION 
BETWEEN THIS DOCUMENT AND CIRCULAR, RULE OR STATUTE, THEN THE CIRCULAR, 
RULE OR STATUTE PREVAILS.  THE PROCEDURES IN THIS DOCUMENT ARE VALID ONLY 
FOR SITES REVIEWED UNDER THE SUBDIVISION LAWS AND RULES.   
 
THIS GUIDANCE DOES NOT LIMIT THE REVIEWING AUTHORITY’S ABILITY TO REQUIRE 
INFORMATION NOT DISCUSSED IN THIS GUIDANCE IF THE REVIEWING AUTHORITY 
BELIEVES THE INFORMATION IS NECESSARY AND IS WITHIN THE REVIEWING 
AUTHORITY’S POWER UNDER THE APPLICABLE RULES AND STATUTES. 
 
WEB-SITE ADDRESSES ARE INCLUDED IN THIS DOCUMENT TO AID THE READER IN 
FINDING INFORMATION.  HOWEVER, AS WEB-SITES ARE FREQUENTLY UPDATED, THE 
ADDRESSES MAY CHANGE OVER TIME.  THEREFORE, THE ADDRESSES IN THIS 
DOCUMENT MAY BECOME OUTDATED.  CONTACT THE DEPARTMENT IF YOU CANNOT 
ACCESS INFORMATION REFERENCED WITHIN THIS DOCUMENT. 
 
THE INFORMATION PRESENTED IS A REVISION OF BOTH THE REVISED MARCH 2005 
AND FEBRUARY 2009 EDITIONS OF THIS DOCUMENT.  
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1.0 GENERAL INFORMATION 
 
1.1 Introduction 
 
The purpose of the nondegradation rule is to protect high quality state ground and surface 
waters.  Numerical nondegradation limits are defined using several methods, and are 
described in the nondegradation rules [Administrative Rules of Montana (ARM) 
17.30.715(1)].  Whenever a person conducts an activity that may impact water quality 
they must comply with the nondegradation requirements, ARM 17.30.706(1) (this applies 
whether the activity is or is not regulated by the Department).  If the activity is permitted, 
approved, licensed or otherwise authorized by the Department, the Department will 
ensure compliance with the nondegradation requirements prior to issuing its permit, 
license or other authorizations [ARM 17.30.706(2)].  If the activity is not permitted, 
approved, licensed or otherwise authorized by the Department, the person proposing the 
activity may determine for themselves that the activity will not cause significant 
degradation or they may submit an application for the Department to make the 
determination [ARM 17.30.706(1)]. 
 
Throughout this document the term “Department” is used to refer to the Montana 
Department of Environmental Quality.  The document also uses the term “reviewing 
authority”, which refers to the state, or local regulatory authorities that review subsurface 
wastewater treatment systems (SWTSs) as an agent of the state or as a separate entity 
pursuant to local regulations and statutes.   
 
The term “subdivision” is also used regularly in this document.  While the term is defined 
in 76-4-102(16), Montana Code Annotated (MCA), it is not necessarily used in this 
document under that strict definition.  Local governments are required to comply with the 
nondegradation rules for SWTSs that are not part of subdivisions as defined in the 
referenced statute.  These guidelines are intended for use for all SWTSs that are in 
defined subdivisions and for those non-subdivision sites reviewed under local statutes.  
 
Because this guidance does not have the force of a design circular or rule, the 
requirements listed within the document may be varied from based on site-specific 
conditions or constraints.  However, any changes from the requirements must be based on 
defensible reasons and agreed to by the reviewing authority.  The terms “shall” and 
“should” are used throughout the document to distinguish between requirements that are 
more definite (shall) and those that might be varied from more commonly (should) under 
appropriate circumstances. 
 
1.2 High Quality State Waters 
 
High quality state ground waters are defined in 75-5-103(13) Montana Code Annotated 
(MCA): “High Quality Waters” means all state waters except: (a) ground water 
classified as of January 1, 1995 within the III or IV classifications established by the 
boards classification rules”.  Class III and IV ground waters are defined in ARM 
17.30.1006 as ground waters with: a natural specific conductance greater than or equal to 
2,500 and less than or equal to 15,000 microSiemens/cm at 25oC, and a natural specific 
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conductance greater than 15,000 microSiemens/cm at 25oC, respectively (note that 1 
microSiemen/cm is equal to 1 umhos/cm).  Therefore, ground water with a natural 
specific conductance less than 2,500 microSiemens/cm at 25oC is considered a high 
quality state water and is subject to the nondegradation requirements and limits.  Ground 
water with a natural specific conductance of 2,500 microSiemens/cm, at 25oC or higher is 
not high quality and is not subject to the nondegradation requirements, but is subject to 
the water quality standards as described in the ground water rules (ARM 17.30 sub-
chapter 10) and in Department Circular DEQ-7.  The DEQ-7 ground water quality 
standard for nitrate (as N) is 10 mg/L. 
 
In addition, ARM 17.30.1006 includes modifications of the nitrate ground water quality 
standard when the ground water quality is very poor (specific conductance over 7,000 
μmhos/cm or μS/cm), or when Class III or IV ground water has low hydraulic 
conductivity (less than 0.1 feet/day).  Refer to ARM 17.30.1006(3), (4) and (5) for 
complete details. 
 
The information needed to classify the shallowest ground water for a SWTS will be 
determined on a case-by-case basis.  This information will in most cases require multiple 
(2 or more) ground-water analyses for specific conductance.  Alternatively, a report 
published by or for a state or federal agency (or similar report) that determines the 
specific conductance of shallow water in and around the proposed SWTS may be 
considered in classifying the local ground-water quality 
 
For surface waters, high quality is defined in 75-5-103(13), MCA as: “High quality 
waters means all state waters, except: … (b) surface waters that: (i) are not capable of 
supporting any one of the designated uses for their classification [see ARM 17.30 sub-
chapter 6]; or (ii) have zero flow or surface expression for more than 270 days during 
most years”. 
 
1.3 New or Increased Source 
 
A nondegradation determination must be completed on a new or increased source.  A 
“new or increased source” is defined in ARM 17.30.702(17) as “… an activity resulting 
in a change of existing water quality occurring on or after April 29, 1993.  The term does 
not include the following: (a) sources from which discharges to state waters have 
commenced or increased on or after April 29, 1993, provided the discharge is in 
compliance with the conditions of, and does not exceed the limits established under or 
determined from, a permit or approval issued by the department prior to April 29, 1993; 
(b) nonpoint sources discharging prior to April 29, 1993; (c) withdrawals of water 
pursuant to a valid water right existing prior to April 29, 1993; and (d) activities or 
categories of activities causing nonsignificant changes in existing water quality pursuant 
to ARM 17.30.715, 17.30.716, or 75-5-301(5)(c), MCA.” 
 
The term “new” in the rule is interpreted as either a new source or a new location of an 
existing source.  If an existing source is relocated (for example, a replacement drainfield 
that was not part of the plat approval) the determination regarding whether it is a new 
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source would be site-specific.  That determination would be based on how the new 
drainfield location would impact sensitive receptors (e.g., surface water, nearby wells, 
etc.) as compared to the existing source location (note that a replacement drainfield that 
was reviewed in the initial nonsignificance determination is not a new or increased 
source).  Factors used in that determination include distance to receptors or potential 
receptors, amount of pollutant load, hydrogeologic conditions (particularly as related to 
time of travel from source to receptor), and any other relevant factors.  An exception to 
this is that for single-family home replacement drainfields that were not previously 
approved will typically not be considered new sources. 

 
The applicability of the term “new or increased source” in ARM 17.30.702(17) for older 
subdivision lots is discussed here.  In 1961, the Sanitation in Subdivision Act was 
enacted.  This statute gave the state the authority to review new subdivisions.  Prior to 
that year, the state did not review subdivisions.  Between approximately 1961 and 1973 
subdivided lots could be created with “sanitary restrictions”, which meant the lot could be 
platted and sold, but that the lot was not approved for a water or wastewater system.  The 
Department has determined that a SWTS on any lot created prior to the Sanitation in 
Subdivision Act is subject to the nondegradation requirements because the state did not 
have the authority to review any subdivision lots created before then (the definition of 
“new or increased source” requires a Department permit or approval which could not 
have occurred prior to 1961).  However, if a lot created prior to 1961 had an operational 
wastewater disposal system prior to April 29, 1993, then the nondegradation 
requirements do not apply (assuming the wastewater disposal system use did not change 
since April 29, 1993) because non-point sources that discharged prior to April 29, 1993 
are not considered new or increased sources.  If a subdivision lot was created after 1961 
without state review (which includes lots with sanitary restrictions and other lots), a 
SWTS on that lot is also required to meet the nondegradation requirements unless an 
operational wastewater disposal system existed prior to April 29, 1993. 
 
If a wastewater disposal system was discharging with or without the proper approvals or 
permits prior to April 29, 1993, it is not subject to the nondegradation regulations as long 
as the use of the site is unchanged (e.g., a single-family home with four bedrooms has 
remained a single-family home with four bedrooms). 
 
A new or increased source refers to the load of pollutants, not the wastewater flow rate.  
For wastewater systems, load is typically expressed in units of pounds/day.  For example, 
a source of wastewater that produces 200 gallons per day (gpd) with a nitrogen 
concentration of 50 mg/L is the same load as a source that produces 400 gpd with a 
nitrogen concentration of 25 mg/L.  Therefore, an existing source that doubles its flow 
rate, but halves its nitrogen concentration is not considered an increased source of 
nitrogen.  In this example, if the phosphorus concentration is not reduced by half the 
phosphorus load would be considered an increased source, and would require a 
nondegradation review. 
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1.4 Lot Layout Requirements 
 
Mixing zones shall be shown on the lot layout for both the primary and replacement 
drainfields [see section 2.11 (Mixing Zones) for standard mixing zone parameters].  The 
location of all wells and their zones of influence shall be shown on the lot layout, 
including nearby, off-site wells.  Maps shall include a scale and north arrow. 

 
1.5 Consideration of Nearby Developments for Cumulative Effects 
 
ARM 17.30.715(2) (a) states that the Department [or other reviewing authority in this 
case] may determine there is a significant change in water quality resulting from 
cumulative impacts. 
 
The nitrate sensitivity and phosphorus breakthrough calculations are conducted for each 
proposed SWTS and shall account for cumulative effects of consecutive SWTSs (in the 
direction of ground-water flow) on the proposed subdivision.  Off-site SWTSs located 
nearby (upgradient and downgradient) shall also be included in the cumulative effects 
analysis. 
 
1.6 Data Requirements 
 
It is the applicant’s responsibility to collect the data needed to conduct the 
nondegradation analysis and submit that information to the reviewing authority.  
However, if the reviewing authority is aware of additional information that was not 
submitted by the applicant, the reviewing authority may use that information as part of 
the review process.  Such information may change the results of the nondegradation 
analysis submitted by the applicant. 
 
All of the hydrogeologic information submitted shall be related to the shallowest ground 
water beneath the site because the shallowest ground water is the water that will be 
impacted by the SWTS effluent.  All high quality state water is required to be protected 
from degradation.  This is not limited to water that is being used locally for consumption.  
In many areas, the aquifer of choice for potable water is not the shallowest ground water 
beneath the site.  Hydrogeologic information from a ground-water source that is deeper 
than the shallow ground water is not applicable for the nondegradation analysis. 
 
The reviewing authority will use the most relevant, applicable and accurate data that are 
available at the time of the nondegradation review.  For example, if the applicant submits 
a hydraulic gradient estimate based on one-third of the topographic slope, but there is a 
reliable ground water flow map of the shallowest ground water that includes the site, the 
reviewing authority will use the ground water map to determine the hydraulic gradient.  
As based on site-specific conditions and environmental/health concerns, the reviewing 
authority may request collection of more accurate data for use in the nondegradation 
analysis.  Such data may include, but are not limited to aquifer pumping tests, long-term 
ground water level monitoring, long-term nitrate monitoring, and construction and testing 
of monitoring wells. 
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The reviewing authority may require additional data collection beyond what is typically 
sufficient for a subdivision if the area being developed is environmentally sensitive or 
there are other compelling reasons to use more accurate data to complete the 
nonsignificance analysis. 
 
1.7 Non-degradation and Mixing Zone Checklists 
 
Non-degradation Completeness Checklist (Appendix A) 
 

- This is a useful checklist for determining if the non-degradation determination 
application is complete.  This is a list for a typical subsurface wastewater 
treatment system (SWTS), some sites may require additional information not 
specifically included in the checklist. 

 
Non-degradation Significance Determination Checklist (Appendix B) 
 

- This checklist is filled out by the reviewing authority when a proposed SWTS has 
been determined to have a non-significant impact on state waters.  The column 
labeled “Notes/Basis for Decision” should include site-specific information for at 
least the mixing zone information in item #5, nitrate sensitivity parameters 
(hydraulic conductivity, hydraulic gradient, background nitrate level, etc.) in item 
#11, and the phosphorus breakthrough parameters (distance to surface water, 
name of surface water) in item #12.  With regards to item #5 on the form, a 
SWTS will always need a ground water mixing zone except when: the shallowest 
ground water is confined; the SWTS treats the wastewater to concentrations lower 
than the applicable standard prior to discharge; or the SWTS nondegradation 
review was approved in accordance with ARM 17.30.716.  This form should not 
be filled out by the applicant. 

 
Ground-Water Mixing Zone Checklist (Appendix C) 
 

- This checklist is used by the reviewing authority to document any ground-water 
mixing zones that are granted.  This form is not required as part of a subdivision 
application.  This form should not be filled out by the applicant. 

 
Surface-Water Mixing Zone Checklist (Appendix D) 
 

- This checklist is used by the reviewing authority to document any surface-water 
mixing zones that are granted.  This form is not required as part of a subdivision 
application.  This form should not be filled out by the applicant.  

 



 

 10 

2.0 NITRATE SENSITIVITY ANALYSIS 
 
2.1 Hydrogeologic Parameters 
 
Hydrogeologic parameters shall be based on the nearest and best information sources for 
the shallowest ground water beneath the site.  Depending on site-specific circumstances, 
that may include on-site data or data from sources that are miles from the site.  As 
necessary, the reviewing authority may require collection of additional on-site or near-
site data such as well construction and aquifer testing, ground water elevations, or other 
information. 
 
2.2 Nitrogen Information 
 
Total nitrogen is comprised of 4 parameters: nitrate, nitrite, ammonia, and organic 
nitrogen (total kjeldahl nitrogen, also known as TKN, is the sum of the ammonia and 
organic nitrogen components).  The nitrogen in raw wastewater is comprised primarily of 
ammonia.  Through treatment in the septic tank and drainfield the ammonia is converted 
to nitrite and ultimately nitrate.  In some cases the conversion from ammonia to nitrate 
occurs in sand filters, trickling filters or aerobic treatment units prior to disposal in the 
drainfield.  The organic nitrogen in the raw wastewater can also be converted to nitrate in 
the treatment process and below the drainfield.  Therefore, all of the nitrogen in the raw 
wastewater can be transformed into nitrate.  The nitrate dilution model discussed in the 
following section assumes that all the forms of nitrogen in the raw wastewater are 
eventually transformed to nitrate, and bases the mixing zone calculations on that 
assumption (Morgan et. al., 2007). 

 
2.3 Nitrate Dilution Model (also known as the Bauman Schafer Model) 
  
The model typically used to calculate the concentration of nitrate at the end of the mixing 
zone is the nitrate dilution model (Bauman and Schafer, 1984), see Appendices E and F.   
The standard ground-water mixing zone rules [ARM 17.30.517(1) (d) (v)] do not allow 
for decay (i.e., reduction in quantity) of nitrate in a standard ground-water mixing zone as 
it moves through the unsaturated zone.  A source specific mixing zone (ARM 17.30.518) 
can be requested if the applicant wishes to deviate from the standard mixing zone 
restrictions, which includes accounting for decay of nitrate between the discharge point 
and the end of the mixing zone.  The most likely natural method of nitrate decay is 
denitrification.  Denitrification is the reduction of nitrate (NO3

-) to nitrogen gas (N2), 
which is facilitated by naturally occurring bacteria in the soil. 
 
The nitrate dilution model accounts for the variables discussed in ARM 17.30.517(1) (d) 
and for the mixing zone dimensions.  The Department recommends the use of the nitrate 
dilution model (see Appendix E) in nonsignificance determinations due to the simplicity 
of the model.  As its name describes, the model only calculates the change in nitrate 
concentration due to dilution.  Dilution comes from two sources, the ground water 
beneath the site and a fraction of the precipitation (typically 20%) that falls within the 
mixing zone boundary.  Because only dilution is used to reduce the nitrate concentration, 
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the total mass of nitrogen remains constant in the calculations (i.e., the combined load of 
nitrate from the effluent, precipitation and background in ground water is the same load 
of nitrate that is calculated at the end of the mixing zone).  Therefore, the model treats 
nitrate as a “conservative” contaminant, which means it assumes that nitrate is not 
converted to any other form of nitrogen. 

 
If a more complex model were used to predict the nitrate concentration at the end of the 
mixing zone without any denitrification, the results should be nearly identical to the 
nitrate dilution model if the same mixing zone size is used.  A more complex model 
could produce higher or lower concentrations than the nitrate dilution model depending 
on the parameters that are chosen to describe the hydrodynamic dispersion that will occur 
in the ground water.  Hydrodynamic dispersion is the parameter that controls how much 
the contaminant plume spreads out in the aquifer (i.e., dispersion controls how big the 
actual mixing zone will be).  The dimensions of the standard mixing zone (15 feet deep 
plus the 5 degree increase in width downgradient of the source) are designed to simulate 
hydrodynamic dispersion in a typical ground water setting.  If the hydrodynamic 
dispersion in the complex model causes the contaminant plume to “spread out” less than 
that assumed by the standard nitrate dilution model, the nitrate concentration at the end of 
the mixing zone will be greater than that predicted by the standard nitrate dilution model.  
The opposite will occur if the complex model predicts that the plume will “spread out” 
greater than that assumed by the standard mixing zone.  Theoretically, a more complex 
model could be used to define a more accurate site-specific mixing zone dimension.  
However, hydrodynamic dispersion is not a simple parameter to quantify, and it is often 
determined via calibration to known field data.  Calibration to field data means that the 
model is used to determine the hydrodynamic dispersion value rather than the user 
specifying a known value.  Some computer models do provide guidelines for estimating 
dispersion that could be used to estimate the dimensions of a source specific mixing zone. 
 
The standard mixing depth (15 feet) estimated by the Department is supported by at least 
two field studies.  The first study (Shaw et.al., 1993) measured mixing depths between 
11.1 and 25.2 feet at the downgradient end of two subdivisions with multiple septic 
systems – the lengths from the upgradient to downgradient end of the subdivisions was 
360 and 850 feet, respectively.  The second study (Woessner et. al., 1996) studied a 
single drainfield and measured a mixing depth between 7 and 10 feet within 200 feet of 
the drainfield. 
 
Another factor that can effect the final nitrate concentration at the end of the mixing zone 
is denitrification.  Denitrification is known to occur under specific conditions in the 
ground, but the occurrence and rate of denitrification is difficult to predict on a site-
specific basis.  For this reason existing nitrate migration/fate models typically assume 
nitrate is a conservative parameter. 
 
Despite the difficulties associated with modeling nitrate reduction, the Department allows 
the use of modeling to demonstrate nitrate reductions beyond those predicted by the 
nitrate dilution model.  However, any parameters used to simulate nitrate reduction or 
decay must be supported by adequate site-specific data. 
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2.4 Other Ground Water and Solute Transport Models 

 
There are many ground water and solute transport computer models available from public 
and private institutions.  The Department does not have the resources to evaluate the 
applicability and accuracy of computer model codes submitted for potential use in 
evaluating the fate and migration of nitrogen in the environment.  Therefore, the 
Department encourages the use of models that are listed in the USEPA’s Center for 
Subsurface Modeling Support (CSMoS) The Department will accept and review results 
from models that are on the USEPA or USGS lists.  Many of the models used by the 
USEPA and USGS are included as bundled programs in commercial pre- and post-
processor programs that make data entry easier and simplify the presentation of results.  
Other models that have achieved general acceptance in the scientific community will also 
be accepted for use.  Any model determined to be untested or obscure by the Department 
will not be accepted for use in the nondegradation analysis.  If you are unsure about the 
applicability of a specific model, please contact the Department 
 
If a model other than the nitrate dilution model is used, the user should tailor the model to 
the site complexity and the amount of available data.  The results from any model are 
only as good as the quality of the input data.  If there are limited data for a particular site, 
it does not make sense to use a complex model with numerous variables that cannot be 
accurately determined for the site.  And conversely, there are some simplistic models 
available that are not adequate for the concentration specific results that are needed for 
the nitrate mixing zone analysis. 
 
Some useful sources of information regarding computer models are included below: 
 
Anderson, M.P. and W.W. Woessner, 1992. Applied Ground Water Modeling: 

Simulation of Flow and Advective Transport. 
 
ASTM, Subsurface Fluid Flow (ground-water and vadose zone) Modeling. 1996 
 
IGWMC, Systematic Evaluation and Testing of Ground Water Modeling Codes. 1996. 

GWMI 96-04 
 
IGWMC, Compilation of Saturated and Unsaturated Zone Modeling Software.  1994. 

GWMI 94-08 
 
International Ground Water Modeling Center (IGWMC), Overview of Chemical 

Modeling in Ground Water and Listing of Available Geochemical Models.  1996. 
GWMI 96-01. 

 
Reilly, Thomas, E. and Arlen W. Harbaugh.  2004.  Guidelines for Evaluating Ground-

Water Flow Models.  USGS Scientific Investigations Report 2004-5038. 
 
USEPA, Access EPA, 1995/96 Edition, EPA/220-B95-004. 
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USEPA, Ground-Water Modeling Compendium 2nd Edition, 1994, EPA/500/B-94/004. 
 
Witten, Jon, Scott Horsley, Sanjay Jeer, and Erin K. Flanagan, A Guide to Wellhead 

Protection. 1995.  American Planning Association, Planning Advisory Service. 
 
2.5 Nitrogen Cycle and Treatment Summary 
 
For additional information on the nitrogen cycle and details about nitrogen treatment, two 
sources of information are provided below. 
 
The USEPA Nitrogen Control Manual (USEPA, 1993) can be found and ordered at 
http://yosemite.epa.gov/water/owrccatalog.nsf/0/3963bd6aa3747efa85256b0600723f0d?
OpenDocument . 
 
 
2.6 Shallowest Ground Water 

 
The presence or absence of shallow ground water at a certain subsurface horizon may be 
disputed for some sites.  Therefore, a test well may be required to determine the location 
and hydraulic properties of the shallowest ground water.  If a test well(s) is required, it 
should be constructed and monitored according to the following procedures. 
- The well should be drilled, if possible, without drilling fluids.  Drilling fluids interfere 

with the ability to recognize water-bearing materials; 
- an engineer, geologist, or other qualified individual should be on site to observe 

drilling and to collect and classify drill cuttings by a standardized method such as 
ASTM or USDA soil classification systems; 

- the well shall be drilled into the upper 15 to 25 feet (approximately) of the shallowest 
water-bearing unit (or less if the water-bearing unit is less than 15 feet thick), or down 
to a maximum depth as determined by the reviewing authority; 

- the well shall be completed with approximately 15 to 25 feet of perforated pipe, well 
screen, or open hole construction into the geologic material most likely to be water-
bearing;  

- if water is not immediately evident in the well, the well shall be covered to prevent 
surface water from entering the borehole and the presence of ground water shall be 
re-checked at least 24 hours after the well construction was completed; and 

- if ground water has entered the well after the 24-hour period, the nondegradation 
analysis will be based on the ground water intercepted by the test well.  If ground 
water does not enter the well, the analysis will be based on hydrogeologic information 
from a deeper water-bearing unit. 

http://yosemite.epa.gov/water/owrccatalog.nsf/0/3963bd6aa3747efa85256b0600723f0d?OpenDocument
http://yosemite.epa.gov/water/owrccatalog.nsf/0/3963bd6aa3747efa85256b0600723f0d?OpenDocument
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2.7 Hydraulic Conductivity 

 
Hydraulic conductivity is a measure of the geologic media’s ability to transmit water; its 
units are length/time.  The combination of hydraulic conductivity and hydraulic gradient 
control the amount of ground water that is available for dilution.   
 
Although there may be other methods of determining hydraulic conductivity, a list of the 
methods typically used is presented below.  Assuming equal quality of data collection, 
the list is in the order of the most accurate to the least accurate method.  Therefore, data 
collected using a method higher on the list will generally be used over data collected via a 
lower method.  On-site data are typically more applicable than off-site data.  Therefore, 
on-site data using a less accurate method may in some cases be more applicable than data 
collected via a more accurate method from a distant off-site source. 
 

1. Long term (typically 24 hours) on-site or near-site aquifer pumping test with 
observation wells 

1a. Long term (typically 24 hours) on-site or near-site aquifer pumping test 
without observation wells 

2. Slug tests 
3. Published reports with estimated or extrapolated hydraulic conductivity values 

from distant aquifer tests 
4. Well log tests / Drawdown Tests 

 
Each of these methods is discussed below. 

 
2.7.1 Aquifer Pumping Tests 
 
Pumping tests can be conducted on existing wells completed in the shallowest ground 
water or on a new well completed in the shallowest ground water to determine the 
hydraulic conductivity.  However, if the test is being conducted solely for the purpose 
of demonstrating an adequate water supply the well being tested shall be completed in 
the aquifer proposed for the water supply. 
 
Each well used for a pumping test must have a complete well log to be acceptable.  A 
complete well log is typically the official state well log that the licensed driller is 
required to complete.  However, it may also be a log prepared by a qualified 
individual that includes all the necessary well construction and lithologic information 
that is needed to properly analyze the pumping test results. 
 
A pumping test can be conducted with a single well or with additional well(s) for use 
as observation wells (observation wells must be completed in the same water-bearing 
unit as the pumping well).  Use of an observation well during the test typically 
provides higher estimates of hydraulic conductivity.  An observation well can also be 
used to determine aquifer storativity.  The storativity can be used for analytical or 
numerical analysis of impacts to the aquifer from proposed ground water 
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withdrawals.  Storativity can also be used in the determination of whether an aquifer 
is confined, semi-confined or unconfined. 
 
The number of pumping tests required for a subdivision will depend on the size of the 
subdivision (both number of lots and acreage covered by the subdivision).  In 
addition, the potential for variable aquifer properties across the subdivision can create 
the need for tests in multiple locations to adequately characterize the variation across 
the subdivision. 
  
The following procedures shall be followed when conducting a pumping test [a good 
reference for conducting pumping tests is Groundwater and Wells, 2nd ed. (Driscoll, 
1986)]. 

 
- The test shall be conducted at a constant pumping rate (removing water from 

the well using forced air or a bailer are not recommended and typically will 
not provide useful results).  Stepping the test to higher rates or allowing the 
pumping rate to increase or decrease significantly during a test will likely 
invalidate the results (although there is no industry standard, a flow rate 
variation of less than 10% during the test is generally acceptable).  It is often a 
good idea to conduct a pre-test to determine an acceptable pumping rate that 
will stress the aquifer, but not draw the well dry.  If the pumping well goes dry 
after the test has been running for a significant amount of time, it might be 
beneficial to collect recovery data at that point rather than run a second test at 
a lower pumping rate.  The results can then be discussed with the reviewing 
authority to determine if they are acceptable even if the minimum test length 
was not achieved. 

 
- The test shall be conducted at a pumping rate that will sufficiently stress the 

aquifer, but not draw the well dry, to create an adequate drawdown curve that 
can be analyzed via the Cooper-Jacob straight-line method, the Theis curve-
matching method, or other accepted and appropriate methods.  The pumping 
rate should be measured at least several times in the first hours of the test and 
at least every 6 hours thereafter (or more frequently if the pumping rate is 
expected to fluctuate significantly and needs to be adjusted). 

 
- The test duration is typically required to be at least 24 hours. 

 
- Recovery data shall be collected immediately after the pump has been turned 

off.  The length of time that recovery data are recorded depends on the 
pumping test duration and the rate at which recovery occurs.  As a rule-of-
thumb, recovery data should be collected for at least the same length of time 
that drawdown occurred unless recovery is complete before that time.  
Recovery data are often more important than the drawdown data in 
determining water supply dependability and in determining hydraulic 
conductivity. 
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- During both the drawdown and recovery phases, the water level data shall be 
measured to the nearest 0.01 foot, and the water level should be measured at 
intervals to provide at least 10 evenly-spaced data points per log cycle of time 
(in minutes).  For example, collect one data point every six seconds for the 
first minute of the test, collect one data point every minute between one and 
ten minutes, etc.  The sampling interval should be more frequent if water level 
drawdown/recovery is rapid. 

 
- Static water levels shall be measured prior to the test.  If possible, water levels 

in the pumping and observations wells should be monitored for 24 to 72 hours 
prior to and after the test to determine if natural or anthropogenic water level 
fluctuations could influence the test results. 

 
- Pumped water shall be diverted sufficiently far downgradient from the 

pumping well and monitoring wells so as to not recharge the well(s) during 
the test.  The pumped water shall not be discharged into state surface waters.  
If water is discharged into a state surface water, a nondegradation analysis 
may need to be conducted [ARM 17.30.706(1) and 75-5-317(2) (f), MCA], 
and a discharge permit may be required from the Department pursuant to 75-
5-401(1), MCA. 
 

- The aquifer thickness (b) used to calculate hydraulic conductivity depends on 
site-specific conditions.  Existing published literature indicates that the aquifer 
thickness used in analyzing a long-term pumping test can typically be set 
equal to the distance from the bottom of the well to the static water level for 
an unconfined or semi-confined aquifer.  One study suggests that the aquifer 
thickness should be set at 1.5 times that value (Weight, et. al., 2003).  Use of 
the screen length instead of the aquifer thickness tends to overestimate the 
hydraulic conductivity (K.J. Halford et al., 2006) 

 
- All long-term pumping tests submitted to the Department must be submitted 

on a standardized format for the Department to be able to comply with Title 
85, Chapter 2, Part 522, MCA, which requires the DEQ to submit pumping 
test results to the Montana Bureau of Mines and Geology (MBMG).  To 
provide consistency across state agencies, the DEQ will use the same form 
(currently referred to as form 633) as is required by the Montana Department 
of Natural Resources and Conservation (DNRC).  This form may be modified 
in the future to be more compatible with MBMGs database system, keep 
checking the website every time you submit a new aquifer test to make sure 
you’re using the most current form.  The results of each pumping test shall be 
submitted to the DEQ in both hard copy and in electronic format.  If the form 
is filled out incorrectly or an incorrect form is submitted, the DEQ will request 
that the correct the information/form be submitted.  Applicants should not 
submit the data to the MBMG, the DEQ will be responsible for transferring 
the data to that agency. 
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2.7.2 Slug Tests 
 

Slug tests are an acceptable method for determining hydraulic conductivity, but they 
typically provide lower hydraulic conductivity values than pumping tests.  Slug tests 
are only acceptable on wells completed in the shallowest aquifer.  Slug tests only 
affect a small area of the aquifer immediately surrounding the well (unlike pumping 
tests which stress large portions of the aquifer), and provide a hydraulic conductivity 
value for a limited aquifer area.  Depending on the size of the proposed subdivision 
and site hydrogeology, slug tests on multiple wells may be required to accurately 
determine the hydraulic conductivity. 
 
To accurately analyze the data, any well used for a slug test should have at least a 
one-foot screened, perforated, or open-hole interval.  Wells completed as open bottom 
(also known as open casing) are assumed to have a one-foot open-hole interval for 
use in the equations (the difference between an open-bottom and an open-hole well is 
that an open-bottom well is completed with solid casing to the bottom of the 
borehole, whereas in an open-hole well the borehole extends below the bottom of the 
casing).  Each well used for a slug test must have a complete well log to be 
acceptable.  A complete well log is typically the official state well log that the 
licensed driller is required to complete.  However, it may also be a log prepared by a 
qualified individual that includes all the necessary well construction and lithologic 
information that is needed to properly analyze the slug test results.  The following 
procedures shall be followed when conducting a slug test [a good reference for 
conducting slug tests is Groundwater and Wells, 2nd ed. (Driscoll, 1986)]. 

 
- A rising head (slug out) or falling head (slug in) test may be conducted on 

wells where the static water level is above the screened, perforated, or open-
hole section of the well. 

 
- A falling head test shall not be conducted in cases where the static water level 

is below the top of the screened, perforated, or open-hole interval.  A falling 
head test in those conditions tests the geologic media above the water table 
which may not be applicable to the aquifer properties below the water table. 

 
- High hydraulic conductivity aquifers may not provide useful slug test results 

because water levels may equilibrate before sufficient data points can be 
collected.  In such cases, electronic data-logging devices may be useful in 
recording sufficient data points for the slug test analysis. 

 
- Water level data shall be measured to the nearest 0.01 foot.  Water levels 

should be measured at intervals to provide at least 10 evenly-spaced data 
points per log cycle of time (in minutes).  For example, collect one data point 
every six seconds for the first minute of the test, collect one data point every 
minute between one and ten minutes, etc.  The sampling interval should be 
more frequent if water level recovery is rapid. 

 



 

 18 

- The amount of initial water level change required to conduct an adequate slug 
test depends on the aquifer’s hydraulic conductivity.  One foot may be 
sufficient for low conductivity aquifers.  High conductivity aquifers may 
require several feet of initial water level change to allow time for sufficient 
data point collection before water levels equilibrate to static conditions. 

 
- Static water levels shall be measured prior to the test. 
 
- The recommended analysis methods are the Bouwer-Rice method (Bouwer 

and Rice, 1976; Bouwer, 1989) and the Hvorslev method (Hvorslev, 1951).  
The Hvorslev equation is not designed to be used when the water level drops 
below the top of the screened, perforated, or open-hole interval of the well. 

 
2.7.3 Published Data 

 
Published hydrogeologic data are available for select areas in the state; typically the 
major alluvial valleys have at least one comprehensive hydrogeologic report.  
Published data are acceptable if it provides adequate information on the test 
procedures and data reduction.  Calibrated computer simulations may also be used to 
determine hydrogeologic parameters.  Sources of published data are usually from a 
government agency such as USEPA, USGS, or MBMG.  Data from non-government 
agencies (educational institutions, for example) may also be acceptable. 

 
2.7.4 Well Log Tests / Drawdown Tests 
 
Well logs and a map of their locations are available from the MBMG Ground-Water 
Information Center (GWIC) on the internet at: http://mbmggwic.mtech.edu.  Although 
not every well drilled in the state is on the list or map, most wells are included in the 
GWIC database.  Because the well tests conducted for most wells drilled in the state 
only include pumping rate and a maximum drawdown value, the more advanced 
methods of analyzing the data (see Aquifer Pumping Test section) are not applicable 
to these tests.  One study (Morgan et. al., 2007) showed that the hydraulic 
conductivity calculated from specific capacity data was similar to the hydraulic 
conductivity calculated from slug tests. Therefore, the Department allows the use of 
two equations that are based on the wells specific capacity (specific capacity is the 
wells pumping rate divided by the total drawdown).  The two methods are the 
modified Cooper-Jacob’s Equation (Driscoll, 1986) and Razack and Huntley equation 
(Fetter, 1994) (see Appendix G).  However, the Razack and Huntley equation was 
based on data only from unconsolidated materials (Fetter, 1994), not in bedrock units.  
Therefore, the Razack and Huntley equation cannot be used in bedrock water-bearing 
units.  These two equations are only applicable to well log yield tests or drawdown 
tests; proper aquifer pumping tests should be analyzed by an appropriate method such 
as the Cooper-Jacob straight-line method or the Theis curve-matching method. 

 
Due to the higher degree of error in well log tests as compared to a properly 
conducted aquifer pumping test, it is better to average as many applicable well logs as 

http://mbmggwic.mtech.edu/
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possible to provide a better approximation of the hydraulic conductivity.  Normally, a 
minimum of three well logs are required to determine an average hydraulic 
conductivity.  However, remote sites may have fewer well logs available and can be 
based on fewer than three well logs.  Conversely, the reviewing authority may request 
more than three well logs for complex sites or sites with numerous nearby well logs.  
In some areas with consistent geology over a large area, it can be useful to average a 
large number of well logs to get a more accurate statistical value; in some cases all 
the well logs within a specific section (1 square mile), or a quarter section, have been 
used to determine an average hydraulic conductivity.   

 
Many existing domestic wells are not completed in the shallowest ground water; 
therefore locating adequate well logs is not always possible.  When existing data are 
not available, the reviewing authority may require the construction of an on-site test 
well(s).  If existing wells are completed below the upper 15 feet of the shallow water-
bearing unit, the reviewing authority may accept them for use in the nitrate analysis if 
the reviewing authority determines the wells are completed in the same water-bearing 
unit and in similar hydrogeologic materials that exist in the upper 15 feet of the 
water-bearing unit. 
 
Typically, well log tests are conducted via one of three methods: pump, bailer or air 
(air testing is the preferred method of testing by drillers because it typically provides 
better development of the well as compared to pumping or bailing).  Of these three 
methods, air is the least reliable method because in most cases the driller cannot 
actually measure the water level during the test due to turbulence caused by the air 
injection.  Therefore, for the purposes of determining drawdown, it is assumed that 
the water level drops to the bottom of the air line (this assumption provides a 
minimum value for hydraulic conductivity).  The other methods (pump and bailer) 
allow measurement of the water level during pumping, and may be more accurate 
methods.  Of those two methods, the pump method is likely more accurate because 
the water removal rate is more consistent than with a bailer.  However, in some areas 
of the state the above assessment may not be accurate.  According to Dixon (2002), 
the hydraulic conductivity results from bailer tests were statistically different from 
pump and air tests in the same hydrogeologic units in over 1,000 well logs that were 
analyzed in the Gallatin Valley.  Dixon (2002) concluded that the pump and air tests 
were valid test methods to accurately characterize hydraulic conductivity in the 
unconsolidated aquifers in the Gallatin Valley, but that bailer tests were not valid.  
Although the information from Dixon (2002) partially conflicts with the previous 
discussion, the common conclusion is that tests using a pump provide a reasonably 
accurate estimate of hydraulic conductivity.  Whether bailer or air tests provide 
equally accurate results is not as clear.  Therefore, when an adequate number of 
applicable tests using pumps are available they can be used preferentially over air and 
bailer tests. 

 
If a drawdown test is conducted on a well where just the static water level and 
maximum drawdown level are measured, then this information shall be used in the 
Modified Cooper-Jacob’s equation (Driscoll, 1986) or Razack and Huntley equation 
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(Fetter, 1994) to determine hydraulic conductivity (see Appendix G).  As mentioned 
previously in this section, the Razack and Huntley equation should not be used in 
bedrock water-bearing units.  This hydraulic conductivity should be averaged with all 
other applicable and similarly derived hydraulic conductivity values to get the 
average value for use in the nitrate dilution model. 
 
Some well log tests will indicate no drawdown during the test (the pumping water 
level will equal the static water level).  In these cases, because the large majority of 
well logs only report water levels to the nearest foot, the drawdown should be 
assumed at one foot for use in the Modified Cooper-Jacob or the Razack and Huntley 
equations. 
 
Many of the requirements of an aquifer pumping test also apply to drawdown tests.  
For example, the well should be pumped at a constant rate for the length of the 
pumping test, the drawdown shall be measured after it has stabilized, and the 
discharge water shall be disposed in a location that will not recharge the shallow 
ground water during the test.   
 
Well logs are also used for determining adequate water supply as part of the 
subdivision review process.  The pumping length and recovery time can be used in 
this assessment.  A recovery time that is longer than the pumping time can be an 
indication of dependability problems with the aquifer. 

 
2.7.5 Unacceptable Methods 
 
Hydraulic conductivity values based on tables from books (e.g., Freeze and Cherry, 
1979; Table 2.2) or lithologic descriptions are not acceptable due to the wide range of 
possible values for the same type of geologic material.  Laboratory methods for 
determining hydraulic conductivity, such as grain size analysis or permeameter tests, 
are typically not acceptable because it is very difficult to collect an undisturbed 
sample that accurately represents the aquifer properties.  

 
2.8 Hydraulic Gradient and Ground Water Flow Direction 
 
Hydraulic gradient is a measure of the slope of the water table in the direction that yields 
the maximum slope.  It is usually expressed as a dimensionless value or “ft/ft” along with 
a compass direction.  Along with the hydraulic conductivity, the hydraulic gradient 
controls the amount of ground water that is available for dilution.   
 
The slope and direction of the ground water hydraulic gradient can vary seasonally and in 
response to anthropogenic effects, such as pumping from wells.  In most cases, the 
variations are minimal and can be ignored.  However, in some cases the variation may be 
significant and may require seasonal monitoring to determine the fluctuations.  When the 
variations in direction are significant it may be appropriate to utilize a source specific 
mixing zone that is wider than a standard mixing zone.  The reviewing authority may use 
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any relevant data to determine that seasonal fluctuations may exist and require seasonal 
monitoring. 
 
Although there may be other methods of determining hydraulic gradient, a list of the 
methods typically used is presented below.  Assuming equal quality of data collection, 
the list is in the order of the most accurate to the least accurate method.  Therefore, data 
collected using a method higher on the list will generally be used over data collected via a 
lower method.  On-site data are typically more applicable than off-site data.  Therefore, 
on-site data using a less accurate method may in some cases be more applicable than data 
collected via a more accurate method from a distant off-site source. 
 

1. Static water elevations measured in on-site/near-site wells 
2. Published potentiometric maps of the shallowest aquifer 
3. One-third of regional topographic slope 

 
Each of these methods is discussed below. 
 

2.8.1 Measured Water Elevations 
 
The most accurate method to determine the hydraulic gradient is to measure the static 
water elevation in a minimum of three wells to define the plane of the ground-water 
table.  The following procedures shall be followed when measuring the hydraulic 
gradient with this method. 
 

- Three or more wells that define a plane (i.e., are not oriented in a straight line 
in map view) should be used; 

 
- Each well shall be completed in the same water-bearing unit (i.e., the 

shallowest ground water beneath the proposed subdivision) and a well log 
shall be submitted for each well (the wells do not have to be located on-site); 

 
- The elevation of the measuring point of each well (usually the top of casing) 

shall be surveyed to the nearest 0.01 foot.  Note that gradient can be 
determined without determining the elevation of each well relative to sea level 
– the well elevations can be measured against a single arbitrary reference 
point; 

 
- Static (non-pumping influenced) water levels shall be measured to the nearest 

0.01 foot.  Static water levels from well logs usually do not meet the accuracy 
or time requirements in this section and therefore should not be used to 
determine hydraulic gradient; 

 
- All water levels should be measured on the same date to minimize weather, 

irrigation, and other external factors from disturbing the relative water 
elevations (in some cases, water levels collected a few days apart will also be 
acceptable); and 
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- The wells shall be located on a USGS topographic map (or other suitable and 
scaled site map) in order to construct a hydraulic gradient map using the 
measured ground water elevations.  A worksheet for calculating hydraulic 
gradient is included in Appendix H.  The well locations should be surveyed, 
unless they can be accurately located on the map via other methods.  
Typically, the location information on well logs is not adequate to determine 
accurate well locations. 

 
 
2.8.2 Published Data 

 
Published hydrogeologic data are available for select areas in the state; typically the 
major alluvial valleys have at least one comprehensive hydrogeologic report.  
Published data are acceptable if it provides adequate information on how the 
hydraulic gradient/potentiometric map was determined.  Calibrated computer 
simulations may also be used to determine hydrogeologic parameters.  Sources of 
published data are usually from a government agency such as USEPA, USGS, or 
Montana Bureau of Mines and Geology (MBMG).  Data from non-government 
agencies (educational institutions, for example) may also be acceptable. 
 
2.8.3 One-Third Regional Topographic Slope 

 
A simple method to estimate the ground-water hydraulic gradient is based on the 
principle that the hydraulic gradient is a subdued expression of the topographic slope 
(Haitjema and Mitchell-Bruker, 2005).  Using this assumption, the ground-water 
gradient can be conservatively estimated as one-third of the regional topographic 
slope.  The regional topographic slope can be determined from a USGS topographic 
map in most cases (topographic maps of the state are available electronically through 
the state library NRIS system at 
http://maps2.nris.mt.gov/scripts/esrimap.dll?name=LocMap&Cmd=Map).  Minor 
topographic fluctuations, which typically are not reflected in the ground-water table, 
shall not be used to determine the hydraulic gradient (an example is shown in 
Appendix I).  In Appendix I, a site location is shown with two potential ways to 
measure hydraulic gradient, using one-third of the steep topographic slope between 
A’ and A, or one-third the flatter slope between B’ and B.  In this situation, it is very 
likely that the regional ground water flow does not “see” or follow the locally steep 
bank between A’ and A.  It is more likely that the effluent from the site will follow 
the regional topography, which is northerly in the direction of B’ and B. 

 
Actual hydraulic gradients typically range from one-third to equal to the regional 
topographic slope.  Therefore, assuming hydraulic gradient is one-third of the 
topographic slope provides a conservative estimate for use in the nitrate analysis. 
Using this method, the maximum hydraulic gradient accepted is 0.05 ft/ft.  When no 
better data are available and the site is in a topographically flat area, the minimum 
hydraulic gradient to be used in the nitrate calculations is 0.001 ft/ft. 
 

http://maps2.nris.state.mt.us/scripts/esrimap.dll?name=LocMap&Cmd=Map
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In certain cases, when a site is near a lake or river, using the conservative value of 
one-third the regional topographic slope can be shown to be unrealistically shallow.  
If the ground water depth at the site is known and the assumed hydraulic gradient 
would cause the ground water level to rise above land surface before the lake or river 
(and there is no indication of ground water seeps and springs between the site and the 
lake or river), then the gradient can be based on the gradient between the known on-
site ground water elevation and the elevation of water in the lake or river. 
 

2.9 Background Nitrate Concentration 
 
The background nitrate concentration is used to determine the initial quality of the 
ground water that will be impacted by the SWTS.   
 
The well(s) used for the background nitrate sample shall be completed in the shallowest 
ground water.  In some areas of high development or environmentally sensitive areas, the 
reviewing authority may require that the nitrate sample be collected from a well that is 
only screened in the upper 15 to 25 feet of the shallowest ground water.  Existing wells 
completed below the upper 15 feet of the shallow water-bearing unit may be used in the 
nitrate analysis if the reviewing authority determines the wells are completed in the same 
water-bearing unit and are likely to have similar nitrate concentrations as wells completed 
in the upper 15 feet. 
 
As nitrate enters the water table from surface sources (drainfields, for example), it tends 
to remain near the top of the water table.  If a nitrate sample is collected from a well that 
is completed at depth in the aquifer, it may not account for the higher nitrate 
concentrations near the water table, and therefore, the impacts to the ground water would 
be underestimated.  Ground-water samples collected from the upper several feet of the 
aquifer (from shallow ground-water monitoring points, for example) are usually not 
acceptable because nitrate concentrations in the upper several feet of the ground water 
may be depressed due to dilution from precipitation or irrigation.  If the shallow water 
bearing unit is thinner than the standard mixing zone thickness (15 feet), then the ground 
water sample shall be collected from a well penetrating that reduced thickness. 
 
If there is evidence of locally elevated nitrate concentrations or an area is susceptible to 
nitrate contamination (for example, an area where the local geology and/or soil 
conditions do not allow adequate treatment or dilution of wastewater) it may be necessary 
to conduct long-term monitoring of the ground water nitrate concentrations in multiple 
wells over time.  This information may be useful in determining if the elevated 
concentrations are temporary (possibly due to historic land uses) or are permanent.  If the 
reviewing authority is satisfied that the long-term data show a statistically significant 
reduction in nitrate concentrations, the more recent and lower nitrate concentrations can 
be used to re-analyze the impacts of additional subdivision lots (conversely, if nitrate 
concentrations show a statistically significant increase, those recent higher concentrations 
would be used in the nitrate analysis).   
 



 

 24 

ARM 17.30.715(1) (d) (iv), allows for the nitrate concentration at the end of the mixing 
zone to increase up to 7.5 mg/L using a conventional wastewater treatment system if the 
background nitrate is greater than 5 mg/L (but less than 7.5 mg/L), and the elevated 
background nitrate concentration is primarily due to sources other than human waste (see 
Appendix J for a summary of this rule). 

 
 
 
 
2.9.1 Ground Water Sampling Procedures 

 
At least three well volumes should be purged prior to collecting the ground-water 
sample.  The sample should be collected in a laboratory-provided, unused, sample 
container.  If the well draws dry during purging, purging is complete and the sample 
can be collected when sufficient water is available.  The well volume (in gallons) can 
be calculated using the following equation: 

 
  volume = (pi) (r2) (l) (7.48) 

where: 
pi = 3.14 
r = radius of well (ft) 
l = depth of static water column in the well (ft) 
7.48 = conversion factor from ft³ to gallons 

 
An alternative method to determine when purging is complete is to measure the water 
temperature at five minute intervals.  When three consecutive readings are within 
0.5°C (12.2°, 12.5° and 12.0°C, for example), the well purging is considered 
complete. 

 
Sample collection shall be conducted prior to any water treatment system (treatment 
systems include but are not limited to reverse osmosis, disinfection, water softeners, 
and distillers).  The sample shall be preserved according to the procedures required by 
the laboratory, and transported and analyzed within the proper holding times.  
Concentrations shall be reported as nitrate (as N) or as nitrate+nitrite (as N).  The 
laboratory method detection limit shall be less than or equal to 0.1 mg/L. 

 
The ground-water sample(s) should have been collected within twelve months of the 
date the non-significance application is initially received by the reviewing authority.  
If local land uses have not changed recently and the reviewing authority doesn’t 
expect any significant change in the ground water nitrate concentration and it is 
logistically or economically impracticable to collect a new sample, a sample older 
than twelve months may be used.  A well log from the well used to collect the nitrate 
sample should be included (or other information to determine the production interval 
of the well).  The well location shall be marked on a USGS topographical map and/or 
lot layout.  The well log, well location map, narrative descriptions, and laboratory 
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results should use the same well identifier to insure that the reviewing authority can 
identify the source and location of the laboratory results. 

 
The MBMG GWIC database (http://mbmggwic.mtech.edu) contains results of 
ground-water nitrate analyses that may be useful. 

 
In general, the optimum well locations for a background nitrate sample in order of 
decreasing desirability are listed below.  
 

 
 
a) on-site; 
b) directly upgradient and adjacent to the proposed subdivision; 
c) directly downgradient and adjacent to the proposed subdivision; 
d) upgradient but not adjacent to the proposed subdivision; 
e) directly cross-gradient and adjacent to the proposed subdivision; 
f) downgradient but not adjacent to the proposed subdivision; and 
g) cross-gradient but not adjacent to the proposed subdivision 

 
 

Typically, water samples from springs are not acceptable, but in some situations they 
may be acceptable sampling locations if the spring water is representative of the 
shallow ground-water quality beneath the site. 

 
In most cases, a single background nitrate sample will be sufficient.  However, the 
reviewing authority may require additional samples if the reviewing authority has 
reason to believe that there is temporal or spatial variation in the ground water nitrate 
concentrations.  When multiple analyses are required, the average or median of the 
results may be used unless the concentrations between wells vary significantly and 
the average or median would not be protective of state water.  Examples of situations 
where additional nitrate samples may be required include but are not limited to: the 
initial nitrate (as N) background sample is above 2.0 mg/L; the reviewing authority 
has information indicating that nearby well(s) have nitrate (as N) concentrations 
above 2.0 mg/L; the area around the proposed subdivision is experiencing high 
development rates; the proposed subdivision is in an environmentally sensitive area 
such as near a stream, lake, or wetland; the potential for contamination of wells is 
high due to shallow water conditions; or poor geologic conditions exist for 
wastewater treatment.  In areas of elevated nitrate concentrations, the reviewing 
authority may require analysis of other constituents in the ground water (e.g., 
chloride, bromide, nitrogen/oxygen isotopes, etc.) to determine the origin of the 
nitrate. 

 
The nitrate ground water concentration often varies from season to season and from 
well to well.  In most cases, the fluctuations are minimal and can be ignored.  
However, in some cases the variation may be significant and may require seasonal 
long-term monitoring to determine the extent and possible cause of the fluctuations.  

http://mbmggwic.mtech.edu/
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To protect high quality state waters the reviewing authority can use the highest local 
nitrate concentrations where appropriate for use in the nitrate dilution calculation.  
The reviewing authority may use any relevant data to determine that temporal 
fluctuations may exist and require long-term monitoring. 

 
 
2.10 Other Parameters 
 

2.10.1 Nitrate (as N) Concentration in Precipitation 
 

A default nitrate (as N) concentration of 1 mg/L is used for the nitrate concentration 
in precipitation variable.  This value is based on a study (Stanford et. al., 1983) that 
measured total kjeldahl nitrogen (TKN) (as N) 37 times and nitrate (as N) 55 times 
between 1979 and 1982 at different locations near Flathead Lake.  The study found an 
average of TKN plus nitrate (as N) was 0.76 mg/L.  This value has been rounded up 
to 1.0 mg/L for use in the dilution equation. 
 
A site-specific value can be substituted by measuring nitrate concentration of local 
precipitation.  A substitute value should consist of the average of quarterly 
precipitation samples collected over a one-year period to account for seasonal 
variation.  Precipitation samples shall be analyzed for total nitrogen [the sum of 
nitrate, nitrite, and TKN (as N)]. 
 
2.10.2 Recharge Percentage 

 
Recharge percentage is the percentage of total precipitation that actually enters the 
ground-water system.  It is a fraction of the total precipitation that lands on the 
ground.  Determining a default value for this parameter is difficult because it is highly 
dependent on soil type, vegetation type and intensity of rainfall.  Based on several 
references (Stephens, 1995; and Stephens and Knowlton, 1986), 20% recharge 
percentage appears to be an appropriate average number for Montana’s semi-arid 
climate. 
 
A default value of 20% (or 0.2) is assumed in the model.   

 
Site specific data to alter the default value may be submitted for reviewing authority 
review. 
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2.10.3 Nitrogen Concentration in SWTS Effluent 
 

The default value for effluent total nitrogen concentration from a septic tank and 
drainfield system is 50 mg/L.  The default concentration, 50 mg/L, is based on 
average raw wastewater strength of 60 mg/L and a 10 mg/L reduction to account for 
treatment in the septic tank and drainfield.  The septic tank is assumed to remove 10% 
of the total nitrogen, which is within the range of published values, 5-30% 
(Seabloom, 2004; Gold and Sims, 2000; Pell and Nyberg, 1989; and Laak, 1981).  
The drainfield is assumed to remove an additional 7%, which is similar to other 
published values: less than 10% (Costa et. al., 2002); and 12 % (Rosen et. al., 2006 
and Lowe et. al., 2007).  The 60 mg/L influent concentration is consistent with the 
range of total nitrogen concentrations in raw residential wastewater (EPA, 2002).   
 
The default value for effluent total nitrogen concentration from a nutrient reducing 
SWTS is 24 mg/L for a Level 2 system, 30 mg/L for a Level 1a system, and 40 mg/L 
for a Level 1b system.  The definitions of these three types of systems are in ARM 
17.30.702(11) (9) and (10), respectively.  The information necessary to classify a 
SWTS as nutrient reducing (Level 1a, 1b, or 2) is in ARM 17.30.718. 

 
Although commercial waste effluent strength may vary depending on the commercial 
use, the domestic effluent average of 50 mg/L is maintained due to difficulty in 
calculating true waste strength prior to actual SWTS operation.  In addition, the 
property use for a commercial SWTS may change several times over the SWTSs life, 
and the average concentration (50 mg/L) is likely a good approximation over time.  
50 mg/L at 200 gallons per day is equivalent to an annual load of 31.5 pounds, which 
is a similar load to that reported by Valiela, et.al. (1997). 

 
The concentration of nitrogen in the effluent can be decreased by using nitrogen 
reducing treatment systems.  A list of various alternative systems accepted by the 
Department and the corresponding nitrate effluent concentrations is included on the 
Department’s website at http://deq.state.mt.us/wqinfo/Nondeg/Index.asp (see the 
“List of Systems” on that web page).  This list may be modified as new technologies 
demonstrate enhanced nitrogen removal (see the Department’s web-site for the most 
recent version of this list at: http://www.deq.mt.gov/wqinfo/Nondeg/Index.asp).  
Systems classified as Level 2 systems use a nitrate (as N) effluent concentration of 24 
mg/L.  Some level 2 SWTSs are approved to treat total nitrogen to concentrations less 
than 24 mg/L (one system as low as 7.5 mg/L).  The list of nitrogen reducing systems 
and specific requirements for each system are on the Department’s web-site at: 
http://www.deq.mt.gov/wqinfo/Nondeg/Index.asp . 
 
Pursuant to ARM 17.30.715(1) (d) (iii), septic systems that treat domestic effluent 
using a Level 2 system can increase the nitrate (as N) concentration up to 7.5 mg/L at 
the end of the ground-water mixing zone.  Other treatment systems (including Level 
1a and Level 1b SWTSs) must maintain nitrate (as N) below 5 mg/L at the end of the 
mixing zone, except for situations when existing ground water nitrate (as N) 
concentrations are elevated between 5 and 7.5 mg/L due to sources other than human 

http://deq.state.mt.us/wqinfo/Nondeg/Index.asp
http://www.deq.mt.gov/wqinfo/Nondeg/Index.asp
http://www.deq.mt.gov/wqinfo/Nondeg/Index.asp
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waste.  In that situation, SWTSs that are not considered Level 2 must maintain nitrate 
(as N) below 7.5 mg/L at the end of the ground-water mixing zone [ARM 
17.30.715(1)(d)(iv)].   

 
Denitrification in the soils beneath the drainfield does occur, but the amount of 
denitrification depends on several soil properties and is site specific.  Appropriate 
site-specific data shall be submitted for review if an application includes 
denitrification factors in the nitrate analysis.   

 
The conditions necessary for denitrification to occur are the presence of the correct 
bacteria, anaerobic conditions, and an appropriate energy source (which is typically 
carbon).  The conditions necessary for denitrification are not ubiquitous in the 
environment, which creates wide variations of natural denitrification rates.  A couple 
of references on denitrification and past studies are Parkin (1991) and Korom, (1992). 
 
Although there is no universal consensus, the parameter that appears to limit natural 
denitrification rates is the energy source for the bacteria that facilitates denitrification 
(the energy source is typically carbon, but the bacteria can also use sulfur or iron).  
Some studies suggest the carbon source is limited and its availability is based on 
hydrogeologic factors (Starr and Gillham, 1993; and Trudell et al., 1986).  However, 
other studies indicate that carbon may be in a near infinite supply in some aquifers 
(Aravena and Robertson, 1998).  Riparian areas often contain the proper conditions 
necessary for denitrification (Rosenblatt, et. al., 2001).  Although the denitrification 
potential in riparian areas is heterogeneous (Hill, 1996) as it is in other environments, 
riparian areas offer some of the best natural environments for rapid denitrification of 
nitrate in ground water (Gilliam, 1994; Hinkle et. al., 2007). 

 
The Department’s mixing zone rules assume that as nitrate (and other contaminants) 
moves through the unsaturated zone it is not attenuated.  Because anaerobic 
conditions are necessary for denitrification, and the vadose zone (particularly at 
relatively shallow depths) is typically under aerobic conditions, this is a valid 
assumption and is supported by at least one site-specific study (Smith and Duff, 
1988).  Therefore, most denitrification is assumed to occur beneath the ground water 
table where anaerobic conditions are more likely to occur.  However, in areas where 
the water table is deep, anoxic conditions may exist in the deeper areas of the vadose 
zone where oxygen is unable to penetrate (Long et al., 1997).  Barriers to oxygen 
migration in the vadose zone may be caused by geologic materials or through 
attenuation by biologic respiration. 
 
Variation of natural denitrification rates is well documented by USGS studies and 
other researchers.  Studies have shown that when the conditions for denitrification 
exist, it can occur completely and rapidly over short distances, or it may occur over 
longer distances and longer time frames due to larger inputs of nitrogen than the 
aquifer can denitrify (Woessner et al., 1996; Umari et al., 1995; Smith and Duff, 
1988; Aravena and Robertson, 1998; Trudell et al., 1986; Harman et al., 1996; and 
Nolan, 1999).  Other studies have compared similar sites to demonstrate the variation 
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of denitrification rates (Robertson et al., 1991; and Starr and Gillham, 1993); those 
studies compared separate sites showing relatively rapid denitrification at one site and 
little or no denitrification at another similar site.  Shaw and Turyk (1994) 
demonstrated less than 10% denitrification beneath 14 drainfields by comparing 
chloride/nitrogen ratios entering the drainfield to the chloride/nitrogen ratios in the 
ground water downgradient of the SWTSs. 
 
Additional information regarding SWTS and issues regarding nitrogen removal in 
different types of SWTSs can be found in Siegrist et.al. 2000, and Gold and Sims, 
2000).  

 
2.10.4 Quantity of Effluent 

 
The average single-family home produces approximately 200 gallons per day (gpd) of 
wastewater.  In comparison, the maximum day design flow for a 3-bedroom single-
family home wastewater treatment system is 300 gpd (Department Circular DEQ-4).  
The 200 gpd value is based on a long-term average of typical domestic flows and is 
applied equally to average-sized single-family homes with between two and five 
bedrooms.  The 200 gpd is consistent with the range of average effluent rates for 
single-family homes (EPA, 2002).  However, for homes with six or more bedrooms, 
the 200 gpd value used in the nondegradation calculations will be increased by 80 gpd 
per extra bedroom over five.  80 gpd is the average per capita use based on 1998 
housing population data (2.5 persons per home in Montana).  In addition, because 
Department Circular DEQ-4 has a design flow rate for a one bedroom residential 
dwelling unit of 150 gpd, the allowed wastewater flow rate for the nonsignificance 
analyses is also 150 gpd. 

 
Typical flows for commercial establishments can be estimated from information in 
Department Circular DEQ-4.  The effluent rate used for the nondegradation analysis 
of a commercial SWTS can be divided by 200 gpd to get the single-family home 
equivalents.  Most commercial applications will be required to base the 
nonsignificance calculations (for nitrogen and phosphorus) on the wastewater systems 
design flow, rather than on average flow.  In contrast to single-family sites that use an 
average flow for nondegradation calculations, most commercial sites are required to 
use their design flow in the nondegradation calculations because of their potential to 
operate near their design capacity more frequently and for extended periods of time. 

 
Wastewater systems that have widely fluctuating seasonal effluent rates such as 
tourist-based businesses (e.g., campgrounds, ski areas, etc.) require additional 
analysis to determine the appropriate flow rate for use in the nitrate dilution 
calculation.  Seasonal variation should not affect the phosphorus analysis; the annual 
flow can be adjusted to account for seasonal use to determine the yearly phosphorus 
load.  For the nitrate analysis, the issue is whether to use the annual average flow or 
to use the flows during the months of high use.  The answer depends on several 
factors: the amount of effluent generated, the mixing zone length, and the local 
hydrogeology (e.g., depth to ground water, soil types, and ground water velocity).  
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The reviewer must evaluate whether the geologic materials in the unsaturated and 
ground water zones will dissipate the effluent released during the high-use period 
over the course of the year, or whether the effluent discharged during high use will 
travel relatively rapidly to the end of the mixing zone as a discreet slug of effluent.  
This analysis attempts to determine the effluent travel time from the drainfield 
through the unsaturated zone and through the ground water to the end of the mixing 
zone.  If the travel time is relatively long (on the order of years), it is more likely that 
the effluent discharged during the high-use period will be naturally dispersed and will 
not travel to the end of the mixing zone as a discreet slug.  In that case, an annual 
flow average or some value less than the flow during the high-use months can be used 
in the nitrate dilution calculation.  If the travel time is relatively short, the effluent 
discharged during high use is more likely to migrate to the end of the mixing zone as 
a discreet slug and the high-use effluent rate should be used in the dilution 
calculation.  If the reviewer is uncertain of the travel time, the conservative solution is 
to use the flow during the high-use months.  Alternatively, a numerical computer 
ground water and solute transport model could be used to simulate the migration of 
contamination to determine if a flow rate less than the high-use flow could be used to 
accurately predict concentrations at the end of the mixing zone. 

 
 
 
2.11 Mixing Zones 
(See Appendix K, Mixing Zone Drawing)  
 
Mixing zones are defined in 75-5-103(21), MCA as “…an area established in a permit or 
final decision on nondegradation issued by the department where water quality standards 
may be exceeded…”  Mixing zones are granted to allow for complete mixing of the 
effluent with the receiving water, so that at the end of the mixing zone the contaminant 
concentration is evenly distributed across the mixing zone.  SWTS discharges are 
automatically given standard mixing zone lengths pursuant to ARM 17.30.517(1) (d) 
(viii).  The requirements for source specific mixing zones (SSMZ) are in ARM 
17.30.518, and discussed further in section 2.11.2 (Mixing Zone Length). 
 
Mixing zones are required for both primary and replacement drainfields. 
 

2.11.1 Mixing Zone Thickness 
 

The standard mixing zone thickness is 15 feet [ARM 17.30.517(1) (d) (iii) (A)] 
because this is the theoretical thickness that the effluent plume will mix in the vertical 
direction below the water table. It is not the actual thickness of the shallowest aquifer.  
This value is applicable for most circumstances since most ground-water bearing 
zones are greater than 15 feet thick.  However, when evidence exists that the shallow 
ground-water zone is less than 15 feet thick (for example, a gravel aquifer that is 
underlain by low permeability clay at 5 feet below the water table); the mixing zone 
thickness shall equal the saturated ground-water thickness above the lower 
permeability unit (5 feet in this example). 
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2.11.2 Mixing Zone Length 
 

Standard mixing zones are defined in ARM 17.30.502(11) as  "… a mixing zone that 
meets the requirements of ARM 17.30.516 and 17.30.517 and involves less data 
collection and demonstration than required for a source specific mixing zone. 
Standard ground-water mixing zone lengths are prescribed in ARM 17.30.517(1) (d) 
(viii) and are summarized below (Table 1).  The information requirements listed in 
ARM 17.30.518 apply primarily when a longer than standard mixing zone is 
requested.  For shorter than standard mixing zones some or all of the additional 
information listed in ARM 17.30.518 may also be required by the reviewing 
authority. 

 
           Table 1: Standard Ground Water Mixing Zone Summary Table (see ARM 

17.30.517(1) (d) (viii) for complete rule requirements) 
Type of System Lot Size (acres) Subdivision Size 

(acres) 
Standard Mixing 

Zone Length 
(feet) 

Single-family < 2 NA 100 
Single-family t 2 5 to 10 200 
Single-family t 2 < 5.0 or > 10.0 500 
Commercial NA NA 500 

Public NA NA 500 
Duplex NA NA 500 

Multi-user NA NA 500 
 

If the parameters used to define a standard mixing zone (ARM 17.30.517 and 
17.30.516 for ground water and surface water mixing zones, respectively) are not 
applicable or desired by the applicant, a Source Specific Mixing Zone (SSMZ ) may 
be requested [ARM 17.30.518(5)].  
 
The most common request for a SSMZ is to shorten the standard mixing zone length, 
Requests for SSMZ less than 100 feet for a single-family drainfield or less than 500 
feet for a commercial, public, duplex/shared or multiple user drainfield or where 
standard mixing zones would intersect drinking water wells will require additional 
information demonstrating protection of surrounding water resources and water uses.  
A mixing zone establishes an area where the water quality exceeds standards and an 
area where pathogens from wastewater may be present. When evaluating the request 
for a SSMZ, the following minimum design standards and site information must be 
submitted for review: 
 
1. The subsurface wastewater treatment system (SWTS) being proposed must be 

pressure dosed according to applicable Chapters in DEQ 4. 
 

2. Only proximal data applicable to the site will be allowed in determining the 
Hydraulic Conductivity and Hydraulic Gradient values used on the Nitrate 

http://www.mtrules.org/gateway/ruleno.asp?RN=17.30.516
http://www.mtrules.org/gateway/ruleno.asp?RN=17.30.517
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Sensitivity Analysis.  Hydraulic conductivity may still be determined from well 
logs but hydraulic gradient must be triangulated from wells or determined from 
published hydrogeologic data as specified in this manual.  All other requirements 
of the Nitrate Sensitivity Analysis apply. 

3. The ‘depth of aquifer’ or ‘mixing zone thickness’ value for lengths shorter than 
100 feet, in  the Nitrate Sensitivity Analysis must be adjusted by means of a linear 
ratio dependent on length of SSMZ being proposed.  For example, the standard 
depth of aquifer for a 100-500 foot mixing zone is 15 feet, a SSMZ length of 50 
feet requires an analysis with a depth of aquifer value of 7.5 feet and a requested 
SSMZ length of 25 feet requires the analysis with a depth of aquifer value of 3.75 
feet. 

 
4. Quality of the effluent reaching the infiltrative surface must be of residential 

strength. 
 

5. An assessment of impacts to down-gradient drinking water supplies, including 
impacts from pathogens, should show 4-log microbial inactivation or the removal 
of 99.99% of viruses.   4-log microbial attenuation typically occurs within 200 
days.  

 
A single analysis or combination of methodologies can be used to demonstrate 
viral removal/inactivation.  . When evaluating viral inactivation, both horizontal 
and vertical transport times can be assessed to calculate travel time as shown in 
Appendix U. Inputs for each model are site specific with many of the parameters 
described in this document.  Specific questions regarding the use of these tools 
should be directed to the Department. 
 
Additionally, the United States Environmental Protection Agency has developed a 
Virus Fate and Transport (Virulo) Model describing pathogen sorption in the 
vadose zone that can be downloaded at http://www2.epa.gov/water-
research/virus-fate-and-transport-virulo-model.  This program can be used either 
alone or in conjunction with time of travel calculations to determine 4- log 
inactivation. 

 
Using the requirements herein, the approvable SSMZ length or setback envelope if no 
formal mixing zone is required to be assigned, is that which passes the Nitrate 
Sensitivity Analysis but that a length of 10 feet is the minimum approvable distance.  
All set-backs as established in ARM 17.36 sub-chapter 3 and 9 (as applicable) apply. 
 
The second most common request is to lengthen the standard mixing zone to meet the 
nondegradation nitrate standard.  If an applicant requests a longer than standard 
mixing zone (a source-specific mixing zone), they must demonstrate that the 
additional length is needed to achieve complete mixing.  A mixing zone cannot be 
lengthened beyond the standard length just for the purpose of getting more dilution.  

http://www2.epa.gov/water-research/virus-fate-and-transport-virulo-model
http://www2.epa.gov/water-research/virus-fate-and-transport-virulo-model
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One method to demonstrate that a longer mixing zone is necessary is to prepare a 
computer model simulating the proposed mixing zone.  
 
Other than length, SSMZ requests that include modification of the parameters defined 
for a standard mixing zone in ARM 17.30.517(1) (d) require the following 
information:   
 

- Install three on-site monitoring wells to be completed in the shallowest ground 
water beneath the site. 

  
- The three wells should be used to determine the hydraulic gradient beneath the 

site.  The wells should be surveyed and the static water elevations measured 
(to the nearest 0.01 foot) on two separate dates at least two weeks apart.  

 
- A long term pumping test (at least 24 hours long, with corresponding recovery 

data) shall be conducted on one of the three monitoring wells to determine the 
hydraulic conductivity of the shallow ground water beneath the site 
(observation wells may be used, and in many cases may provide a higher and 
more accurate hydraulic conductivity value than the pumping well).  The 
test(s) shall be conducted in accordance with the requirements in section 2.7.1 
(Aquifer Pumping Tests).  

 
- Ground water from each well should be collected and analyzed for nitrate (as 

N) concentration for use in determining the background nitrate concentration.  
 

- Long-term compliance monitoring may be required.  
 

- A contingency plan may be necessary if pollutants migrate beyond the mixing 
zone at concentrations above the allowed limit.  

 
- A specific explanation as to why the proposed mixing zone is the smallest 

practicable size and why it will have a minimum practicable effect on water 
users. 
 

The reviewing authority cannot require additional treatment for a SSMZ (pursuant to 
75-5-305(1), MCA).  However, in some cases (as determined on a site-by-site basis), 
the reviewing authority may remove some or all of the above requirements if the 
applicant proposes additional treatment, such as Level 2 treatment for nitrogen.  
 
If a state surface water lies within the ground-water mixing zone, the ground water 
mixing zone ends at the edge of the mean high-water level of the surface water.  If the 
applicable nitrate concentrations cannot be met within the shortened ground-water 
mixing zone, the sewage treatment system should be moved, revised, or a surface 
water mixing zone should be applied for pursuant to ARM 17.30.516 or 17.30.518. 
Standard mixing zones in lakes or wetlands for new or increased sources are not 
permitted per ARM 17.30.516(2), however  SSMZ are allowed for those water bodies 
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[ARM 17.30.518(3)].  Standard surface water mixing zones are allowed for streams 
and rivers. 
 
For situations where the ground water mixing zone does not extend to a surface 
water, but is adjacent to a surface water, additional analyses may be required.  See 
section 5.0 (Adjacent to Surface Waters) for additional information. 
 
The accurate dimensions of each mixing zone (primary and replacement) shall be 
shown on a map with any nearby wells as discussed in Lot Layout Requirements. 
 
2.11.3 Mixing Zone Width 

 
The mixing zone width is determined by the total width of the primary drainfield (or 
replacement drainfield) as measured perpendicular to the ground-water flow 
direction.  The width increases downgradient from the drainfield according to the 
equation listed in ARM 17.30.517(1)(d)(iii)(B) which states, “...equal to the width of 
the source plus the distance determined by the tangent of 5° times the length of the 
mixing zone on both sides of the source.” 

 
The width of the drainfield as measured perpendicular to ground water flow directly 
effects the amount of dilution available in the nitrate dilution calculation.  A wider 
drainfield provides more dilution and decreases the nitrate concentration at the end of 
the mixing zone. 
 
For elevated sand mounds (ESM), the dimensions of the discharge area can be based 
on the basal area of the sand mound for laterals that are raised no more than 2 feet 
above the natural ground surface and a mound slope of no less than 3:1.  The 
calculations to determine dimensions should assume that the natural ground surface 
has no slope. 

 
2.11.4 Wells and Ground Water Mixing Zones 

 
By definition, a mixing zone is an area where water quality standards may be 
exceeded [75-5-103(18), MCA].  ARM 17.36.323 requires all mixing zones be a 
minimum of 100 feet from existing or proposed drinking water supply wells.  If an 
onsite test well is drilled for the purposes of meeting subdivision rule or 
nondegradation/mixing zone rule requirements only, the well can be considered as a 
test well and not a drinking water supply well.  If the test well is to be used later as a 
drinking water supply well for the proposed subdivision, the mixing zone must be a 
minimum of 100 feet from the well.  
 
 
The setback restrictions are typically applied to the horizontal location of drinking 
water supply wells.  However, the restrictions also apply to the vertical placement of 
a well.  Therefore, under appropriate hydrogeological circumstances where a well is 
located in water-bearing unit that is not hydraulically connected to the water bearing 
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unit that the mixing zone is in (e.g., a confined aquifer beneath a mixing zone) and 
appropriate well construction techniques are used (e.g., sealing casing throughout a 
shallow aquifer), installation of a drinking water supply well may be allowed below a 
mixing zone.  Contact the Department on a case-by-case basis to determine if a well 
can be installed beneath a particular mixing zone. 

 
2.11.5 Applicability of Mixing Zones 

 
In some instances, the Department may not be able to approve a mixing zone in 
accordance with ARM 17.30.506(2)(g), which states that: “Aquifer characteristics:  
when currently available data indicate that the movement of ground water or 
pollutants within the subsurface cannot be accurately predicted, such as the 
movement of ground water through fractures, and also indicate that this 
unpredictability might result in adverse impacts due to a particular concentration of 
a parameter in the mixing zone, it may be appropriate to deny the mixing zone for the 
parameter of concern”.  The most likely situation where this rule would apply is in 
fractured bedrock that does not behave like a porous media (e.g., the fractures cause 
unpredictable movement of the wastewater) and the nitrate dilution equation cannot 
be used to provide a conservative estimate of the nitrate concentration at the end of a 
mixing zone. 
 
When mixing zones cannot be approved pursuant to the above referenced rule, some 
of the available remedies include but are not limited to: re-locate the wastewater 
discharge to where a mixing zone can be granted; treat the effluent to 7.5 mg/l or less 
before discharge (e.g. to below the nondegradation water quality limit for level 2 
systems); use a non-discharging wastewater system such as an evapotranspiration 
bed; or connect to another wastewater system. 

 
 
2.12 Cumulative Effects 
 
The reviewing authority is required to assess the cumulative effects of multiple new 
sources in an application as well as cumulative effects with surrounding sources of 
pollution [ARM 17.30.506(2)(f)]. 
 
In many instances, multiple drainfields will be aligned in the direction of ground-water 
flow.  This will create a cumulative nitrate impact on the shallow ground water.  
Cumulative impacts between two or more SWTSs in the same subdivision must be 
accounted for.  In addition, cumulative impacts between proposed SWTSs and previously 
approved and/or existing surrounding SWTSs (both upgradient and downgradient) must 
be accounted for if the background ground water nitrate sample(s) do not adequately 
account for the surrounding development.  There are no set criteria to determine when the 
background nitrate sample accounts for all upgradient development.  The decision is 
related to the age of the upgradient approved uses and the travel time in the unsaturated 
and vadose zones.  It is more likely that the background nitrate sample does account for 
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the upgradient development as the age of the upgradient development increases and as 
ground water velocities increase. 
 
To determine if cumulative effects with surrounding development are an issue, extensive 
land ownership information, including names of surrounding subdivisions, property 
owners name, type of approved water/wastewater system (on-site, or community/public), 
development status of land, etc. can be determined through the Montana Cadastral 
Mapping Project: (http://svc.mt.gov/msl/mtcadastral/).  The county clerk office may also 
be a useful source of information. 
 
If any parts of two or more drainfields overlap, as measured in the direction of ground-
water flow, cumulative impacts must be assessed (note that the 5° dispersion widening is 
not accounted for when determining overlap of drainfields).  The 5° widening of the 
mixing zone is not accounted for in the cumulative effects analysis because while the 5° 
widening of the effluent plume may be reasonable over short distances of single mixing 
zones, it likely does not approximate real world conditions over longer distances. 
 
The nitrate dilution model can be used to account for cumulative effects according to the 
procedures outlined in Appendix L. 
 
If cumulative effects of the proposed subdivision cause existing or approved 
downgradient SWTSs on an unrelated subdivision to exceed 10 mg/L at the end of their 
mixing zones, the effects on the ground water are significant degradation of state waters.  
Also, impacts from proposed SWTSs cannot cause a drinking water supply well to 
exceed 10 mg/L of nitrate (as N).  If the nitrate (as N) concentration in an existing 
downgradient well is already above 10 mg/L, then a proposed SWTS cannot cause the 
nitrate concentration in that well to increase. 
 
If a subdivision with previously approved mixing zones is re-subdivided, the nitrate 
concentrations at the end of all the mixing zones in that subdivision must remain below 
the nondegradation limits of 5 or 7.5 mg/L depending on the type of SWTS used. 
 
In Appendix L the results do not depend on the length of overlap between two 
drainfields, whether that overlap is 2 feet or the entire drainfield width.  Typically, it is 
easiest to use the full width of each drainfield in the calculations as measured 
perpendicular to ground water flow. 
 
There may be other methods that can be used to determine cumulative effects.   The 
Department will review and comment on other methods submitted with an application. 
 
In most circumstances it is not necessary to submit the mixing zone calculations for every 
possible instance of cumulative effects (particularly for larger subdivisions).  It is usually 
adequate to submit some of the worst-case scenarios to demonstrate compliance. 
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2.13 Confined Ground Water 
 
If the shallowest ground water is confined, then nitrate cannot affect that ground water.  
Therefore, the impact of nitrate on the ground water is nonsignificant.  However, the 
horizontal migration of the wastewater must still be evaluated with respect to impacts to 
surface waters or adjacent ground waters that are not confined.  The phosphorus 
breakthrough calculations must still be completed to demonstrate nonsignificant impacts.  
In addition, if a surface water body is nearby, the nitrate impacts to that surface water 
may need to be evaluated [see section 5.0 (Adjacent to Surface Waters) for further 
details].  If the effluent will not impact ground water a mixing zone will not be granted 
for the SWTS, and the setbacks to drinking water supply wells required in ARM 
17.30.508(2) are not applicable. 
 
The amount of evidence needed to demonstrate confined conditions depends on site-
specific characteristics.  Typically, the reviewing authority requires consistency among 
local well logs that all show a confining layer, such as a thick continuous layer of clay, in 
the region of the proposed subdivision.  The applicant may be required or may desire in 
some cases to conduct a pumping test with an observation well to determine aquifer 
storativity.  In conjunction with supporting lithologic data, storativity values between 
0.001 and 0.00001 are acceptable for determining confined conditions, depending on the 
aquifer properties.  Values lower than 0.00001 are unrealistic values and indicate 
problems with the pumping test.  Values greater than 0.001 indicate leaky-confined or 
unconfined conditions.  Alternatively, other information demonstrating confined 
conditions may be submitted. 
 
Another source of information regarding confined aquifers can be published reports. 
Sources of published data are usually from a government agency such as USEPA, USGS, 
or Montana Bureau of Mines and Geology (MBMG).  Data from non-government 
agencies (educational institutions, for example) may also be acceptable. 
 
Evidence of barometric-related fluctuations in a well is not necessarily a definitive 
indicator of confined conditions.  Under certain circumstances (such as wells below a low 
conductivity aquifer, or a thick vadose zone) barometric fluctuations can occur in 
unconfined aquifers (Hubbell, et. al., 2004; Hare and Morse, 1997). 
 
When the static water level is higher than the reported depth of ground water in well logs 
it is often used as evidence of confined conditions.  This assumption is incorrect and 
should not be used as evidence for confined conditions.  This assumption is incorrect for 
several reasons: 1) well logs often do not report low-yielding pockets of water that are 
not feasible for production; 2) well drilling methods (such as using drilling fluids or 
driving casing behind the drill bit) are not conducive to recognizing low-yielding water 
bearing units and therefore often go unreported on well logs; 3) local and laterally 
discontinuous low-permeability units can create ground water under pressure which 
mimics confined conditions but are not true confined conditions that protect ground water 
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wells from surface contaminants; and 4) fractured bedrock aquifers can also mimic 
confined conditions due to the orientation of fractures, but despite the pressure head in 
the well are not truly confined aquifers.  See Appendix M for additional detailed 
description of this topic. 
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3.0 PHOSPHORUS BREAKTHROUGH ANALYSIS 
 
The phosphorus breakthrough analysis requires sufficient soil adsorption capacity of 50 
years (see Appendix N) prior to discharge to surface water [pursuant to ARM 
17.30.715(1) (e)] 
 
3.1 Phosphorus Chemistry and Wastewater Systems  
 
A good reference regarding phosphorus chemistry and how it reacts in an SWTS is 
provided by Lombardo Associates, 2006. 
 
3.2 Dispersion angle in phosphorus plume  
 
The dispersion angle of 5° that is used in the nitrate sensitivity analysis is also 
appropriate for use in the calculation of phosphorus breakthrough.  This dispersion angle 
is included in the phosphorus breakthrough calculation sheet (see Appendix N).  
 
3.3 Distance to surface water (D) 
 
A high-quality surface water and a state surface water are defined in the Water Quality 
Act [75-5-103(13) and (34), MCA], respectively.  If a surface water does not meet the 
definition of a “state water” or “high quality state water,” the phosphorus analysis does 
not apply to phosphorus discharge for that particular water.  In such cases, the 
phosphorus analysis will have to be calculated for the next downgradient receiving 
surface water that is classified as a high quality surface water, unless all of the 
wastewater will be captured by that first non high quality state water. 
 
Distance to the high-quality surface water is based on the map distance between the 
phosphorus source and the location of the mean high-water level of the surface water. 
 
If site-specific data are not presented to determine the ground-water flow direction (for 
example, when the ground-water flow direction is assumed from the regional land 
topography), the wastewater effluent is assumed to move along the shortest distance 
between the drainfield and the surface water body.  Otherwise, the distance to the nearest 
high quality surface water is based on the measured ground-water flow direction. 
 
3.4 Depth to Limiting Layer (B) and Mixing Depth (T)  
 
The amount of soil directly beneath the drainfield that is available for absorption of 
phosphorus is dependent upon the depth to a limiting layer.  A limiting layer can be 
seasonal ground water, an impervious layer such as clay, or bedrock which has no 
absorption capacity for phosphorus. 
 
The most common method to determine the depth to the limiting layer is to use the on-
site test pit information.  If ground-water monitoring through the high water period or the 
soil descriptions in the test pit indicates a limiting layer exists, the depth to that layer 
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(minus the final burial depth of the drainfield laterals) is used in the calculation.  If there 
is no evidence of a limiting layer, then the limiting layer is assumed to be directly 
beneath the bottom of the test pit. 
 
Static water levels in well logs are not typically acceptable to determine depth to the 
limiting layer because well logs do not typically note the first water and water levels 
measured after drilling may not indicate true static water levels, particularly in lower 
permeability materials.  However, if an on-site or near-site well is located in a shallow, 
unconfined, aquifer that does not have restrictive layers and static water level data are 
available during the local high water table period, that information may be used to 
determine the limiting layer depth.  The high ground water period is usually during spring 
or summer depending if the ground-water levels are affected more by spring runoff or 
summer irrigation. 
 
The imported sand that is beneath the laterals in a sand mound system (up to a maximum 
depth of 2 feet) can be used in calculating the depth to limiting layer. 
 
The mixing depth for an evapotranspiration absorption (ETA) system is 1.0 foot.  This is 
based on the fine grained nature of the natural material below the ETA bed. 
 
If the ground water cannot physically enter the surface water, that surface water cannot 
be affected by the phosphorus and a breakthrough calculation to that surface water does 
not need to be conducted.  For example, if the elevation of the bottom of an irrigation 
ditch is higher than the drainfield laterals, the phosphorus cannot enter the ditch at that 
point.  However, at some point downgradient of the site, the ditch elevation may be 
below the drainfield laterals and the phosphorus calculations may be required to that 
point if the effluent can enter the ditch.  Another example is a natural stream that is losing 
water to the ground water all-year long, in this case there is no impact to the stream and 
the phosphorus calculation can be conducted to the next downgradient receiving high-
quality surface water. 
 
Man-made surface water bodies are given the same classification as the basin they are 
located in (see ARM 17.30 sub-chapter 6 for basin-by-basin classifications).  Such water 
bodies are high-quality state waters unless they do not meet the definitions of “state 
water” or “high quality state water” as included in 75-5-103(34) and (13), MCA, 
respectively.  Examples of man-made water bodies that are not considered high-quality 
state waters are: ponds in active gravel pits (however, once the gravel pit is inactive, the 
water body becomes a high-quality state water); sewage lagoons; and ponds used 
exclusively for fire protection water reserves.  Also, if a man-made water body is 
constructed and lined with an impermeable liner, which does not allow the effluent to 
enter the pond, then the nondegradation analysis does not have to assess impacts to the 
water body (this interpretation does not apply to setback requirements in other rules or 
statutes). 

 
The phosphorus mixing depth in ground water is defined as either 0.5 foot for coarse-
textured soils or 1.0 foot for fine-textured soils.  Fine-textured soils are defined in this 
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guidance as any soil that can be described as loam (e.g. gravelly loam, sandy loam, etc.) 
or finer according to the USDA soil texture classification system.  The soil types should 
be determined by test pits.  Typically, sieve analyses do not have to be conducted to 
determine the soil classification.  The soil texture used to define the mixing depth is the 
soil type immediately above the limiting layer, or where the limiting layer is assumed to 
be (e.g., the bottom of a test pit with no limiting layer). 
 
3.5 Drainfield Length as Measured Perpendicular to Ground Water Flow (Lg)  
 
The length of the drainfield measured perpendicular to ground-water flow is used to 
determine the width of the soil available to adsorb phosphorus from the drainfield to the 
surface water.  In many cases, the length is equal to the long axis of the drainfield.  
However, there are cases where the drainfield may be skewed in relation to ground-water 
flow or the long axis may be parallel to ground-water flow.  The calculations can be 
completed for any drainfield orientation, but the 50-year breakthrough limit is easier to 
satisfy when the long axis of the drainfield is perpendicular or nearly perpendicular to the 
ground-water flow direction.  Within the restrictions set in Department Circular DEQ-4, 
drainfields can be made wider by rearranging laterals to maximize the width. 

 
3.6 Drainfield Length (L) and Width (W) 

 
The length and width of the drainfield are used to determine the area of soil directly 
beneath the drainfield (up to the top of the limiting layer) that is available to adsorb 
phosphorus.  

 
For drainfields that are not rectangular or square it does not matter if the values for length 
and width used in the calculation are equal to any of the actual dimensions of the 
drainfield as long as the product of the length and width used equals the total footprint 
area of the drainfield.  The individual values do not matter because the calculation sheet 
only uses the product of these two values (the drainfield area) in the calculations. 
 
For purposes of calculating the drainfield area, the maximum allowed distance between 
drainfield laterals is 10 feet.  For example, if there are 2 laterals spaced on 14-foot 
centers, only 10 feet of that separation can be used in calculating the amount of soil 
available for phosphorus absorption beneath the drainfield. 

 
An additional 2 feet can be added to each of the outside laterals to account for lateral 
dispersion of the effluent when calculating the drainfield width.  For example, if the 
drainfield consists of 3 laterals on 7-foot centers, the width in the calculations is equal to: 
2’ + 7' + 7' + 2' = 18 feet. 
 
For elevated sand mounds (ESM), the dimensions of the discharge area can be based on 
the basal area of the sand mound for laterals that are raised no more than 2 feet above the 
natural ground surface and a mound slope of no less than 3:1.  The calculations to 
determine dimensions should assume that the natural ground surface has no slope. 
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3.7 Phosphorus Concentration / Load (#l and Pl) 
 

The default value for effluent phosphorus concentration from a SWTS is 10.6 mg/L, 
which is within the range of values reported by the USEPA (2002), Lombardo (2006) and 
Lowe et. al. (2007).  10.6 mg/L is equivalent to 6.44 lbs/year (lbs/year are the units used 
in the phosphorus calculation sheet) for a single-family home that produces 200 gallons 
per day on average.  This concentration is used as an average value for domestic and 
commercial effluent.  For one-bedroom units, with an average flow of 150 gpd, the 
phosphorus load can be reduced by 25% to 4.83 lbs/year.  Based on recent census data, 
the average Montana household has 2.5 persons; therefore the phosphorus load per 
person is 2.58 lb/year (6.44 / 2.5).  Consequently, for each bedroom over 5, an additional 
load of 2.58 lb/year is added to the calculations.  For example, the phosphorus load for an 
8 bedroom home would be 14.18 lb/year (6.44 + 2.58 + 2.58 +2.58).   
 
For nonresidential uses, the total phosphorus load to use in the calculation sheets can be 
calculated using the following equation: 
 

[Nondeg effluent rate (gpd)] / [200 gpd] x [6.44 lbs/year] 
 

If this equation is used, the calculated load should be inserted as the value for “Pl” on the 
calculation sheet, and the value for “#l” should be set at one. 
 
Although commercial waste effluent strength may vary depending on the commercial 
use, the average of 10.6 mg/L (or 6.44 lb/yr per 200 gpd) is maintained due to the 
difficulty in calculating true waste strength prior to actual SWTS operation.  In addition, 
the property use for a commercial lot may change several times over the life of a SWTS, 
and the average concentration (10.6 mg/L) is likely a fair approximation over time. 
 
If the proposed site has a unique use that is not likely to change over time (e.g., a state 
river access site, ski area, etc.), the applicant may submit data from a similar site showing 
what the phosphorus concentration is anticipated to be for use in the phosphorus 
calculations.  Depending on the use and the sampling location, more than one sample 
over a period of time may be required to get a representative value of the phosphorus 
concentration.  If a concentration other than 10.6 mg/L is used, the phosphorus load (Pl) 
can be calculated using the following equation: 

 
[Phos. concentration (mg/L)] x [Nondeg effluent rate (gpd)] x [0.00305] = Load (lbs/year) 

 
Where, 0.00305 is a unit conversion factor. 

 
3.8 Soil Phosphorus Adsorption Capacity (Pa) 
 
The default value for the soil's ability to adsorb phosphorus is 200 ppm.  The actual 
adsorption capacity of a soil can be measured via laboratory methods.  The value of 200 
ppm should be used unless adequate information is submitted regarding the site-specific 
adsorption capacity of the soils beneath the SWTS. 

-
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Typically, non-calcareous finer grained sediments (clay, silt) contain more adsorption 
capacity than calcareous sands (Lombardo, 2006).  To measure soil adsorption capacity, 
laboratory preparation of the sample includes removal of all gravel or larger sized 
particles from the sample before conducting the test.  Removing the gravel and larger 
fragment affects the bulk adsorption capacity of any soil which contains gravel or larger 
sized grains.  Therefore, the laboratory adsorption value calculations shall be adjusted to 
account for the percentage of gravel and larger materials that were removed.  For 
example, if the laboratory removes 25% of the sample and conducts the adsorption tests 
on the remaining 75%, the soil adsorption capacity reported by the lab (which is based 
only on the 75% of material submitted) shall be decreased by 25% to account for the bulk 
absorption capacity of all of the native soil material.  Typically, the graph produced by 
the laboratory is read by matching the adsorption value that corresponds to when the 
graph crosses the phosphorus concentration of 10.6 mg/L.  . 

 
The location and number of samples that should be collected to determine a phosphorus 
absorption value are site-specific depending on the local variability of soils, the type and 
size of treatment system, and other site variables.  Contact the reviewing authority to 
determine the appropriate quantity and location of samples for a particular site or for 
information regarding laboratories that can perform this analysis. 
 
3.9 Cumulative Effects 
 
In many instances, multiple SWTSs will be aligned in the direction of ground-water flow, 
which will create a cumulative phosphorus impact on the surface water.  Cumulative 
impacts between two or more SWTSs on the same subdivision must be accounted for.  In 
addition, cumulative impacts between the proposed subdivision and previously approved 
and/or existing surrounding subdivisions must be accounted for. 
 
If any part of two SWTS overlaps, as measured in the direction of ground-water flow, 
cumulative impacts must be assessed.  To determine the cumulative effects for two 
SWTSs the phosphorus equation should be completed using the distance from the 
upgradient SWTS to the second downgradient SWTS as the “distance from SWTS to 
surface water” in the equation.  If the breakthrough is greater than 50 years, then there is 
no cumulative effect and the phosphorus equation should be run as usual on the 
downgradient SWTS.  However, if the breakthrough from the first to second SWTS is 
less than 50 years, the calculations for the downgradient SWTS should account for the 
cumulative effects.  For example, if the breakthrough from the upgradient to 
downgradient SWTS is 35 years (15 years less than the required time), then the 
breakthrough for the downgradient SWTS must account for the additional 15 years.  
Therefore, the breakthrough for the downgradient SWTS must be at least 65 years (50 
years plus 15 years) to the surface water to be nonsignificant degradation of state waters.  
See Appendix O for a detailed explanation of cumulative effects calculation for 
phosphorus breakthrough.  This method applies to SWTSs with the same effluent rates.  
If the SWTSs have different effluent rates, contact the Department to determine how to 
conduct the cumulative effects analysis. 
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4.0 CATEGORICAL EXEMPTIONS 
 
The nondegradation rules include a section exempting certain sewage treatment systems 
from meeting the numeric nitrate and phosphorus criteria (ARM 17.30.716).  The 
exemptions only apply to sewage treatment systems that serve one or two single-family 
homes, or a non-residential, non-industrial unit with a design flow of 700 gpd or less.  
The exemptions include general criteria that must be met and five different categories, 
one of which must be met, to qualify for a categorical exemption.  The reviewing 
authority will use the most relevant, applicable and accurate data that are available at the 
time of the review.  This section provides additional detail on the data that are acceptable 
to demonstrate compliance with this rule.  Appendix P is a summary table for simplified 
reading of this rule (note that Appendix P is an unofficial summary of the rule; see the 
rule for specific requirements). 
 
Note that the term “exemption” used here does not imply that the SWTS is exempt from 
the nondegradation rules, but rather it is exempt from demonstrating compliance with the 
numeric criteria for significance determination in ARM 17.30.715(1)(d) and 
17.30.715(1)(e) for impacts by nitrogen and phosphorus to state ground and surface 
water.   A site that qualifies for a categorical exemption does not require further analyses 
for impacts to ground water (nitrate sensitivity analysis) or surface water (phosphorus 
breakthrough, trigger value or numerical analysis). 
 
4.1 Section (2) (a) (i) – Distance to High Quality State Surface Waters 
 
This section describes the minimum distance to surface water from the SWTS.  This 
distance is only applicable to high quality state waters [see section 1.2 (High Quality 
State Waters)].  The distance is also only applicable to downgradient surface waters that 
may be impacted by the effluent.  If, for example, the nearest downgradient high quality 
surface water is an irrigation ditch that loses water to the ground all year, then it will 
likely not be impacted by the sewage effluent (unless there is an impermeable soil layer 
beneath the SWTS that directs effluent towards the water body).  If the surface water will 
not be impacted then the distance to the next nearest high quality surface water that will 
be impacted can be used to determine compliance with this part of the rule. 
 
4.2 Sections (2)(a)(ii)(A), (2)(b)(i)(B), (2)(b)(ii)(C), and (2)(b)(iii)(E) – Percolation 
Tests 
 
These sections include a requirement for percolation test results, “…if a percolation test 
has been conducted for the SWTS…”  The option of requiring a percolation test is to be 
consistent with requirements in Department Circular DEQ-4 where percolation tests may 
not be required for some lots.  A percolation test value for the lot in question is only 
required for an exemption if a percolation test has been required separately to meet the 
requirements of Department Circular DEQ-4.  Therefore, if a percolation test is not 
required under Department Circular DEQ-4 and a test is not conducted, then it is not 
required for this rule.   
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“Slower” percolation rates correspond to larger percolation rate values.  For example, a 
percolation rate of 10 minutes per inch is slower than a percolation rate of 6 minutes per 
inch. 
 
4.3 Sections (2)(a)(ii)(B), (2)(b)(i)(C), (2)(b)(ii)(D), and (2)(b)(iii)(F) – Soil Type 
 
These sections include a minimum of 6 feet of soil type requirement.  The six feet of the 
specific soil type(s) may be anywhere within the soil profile (no matter how deep the test 
pit is).  In addition, the required soil type does not have to be continuous.  For example, if 
six feet of sandy loam is required, that sandy loam can occur in more than one horizon, 
such as from 2 to 5 feet below ground surface (bgs) and from 8 to 11 feet bgs.  Test pit 
and soil descriptions shall be in accordance with requirements of Department Circular 
DEQ-4. 
 
4.4 Section (2) (a) (vii) - Ground Water Nitrate Concentration 
 
See section 2.9 (Background Nitrate Concentration) regarding background nitrate (as N) 
samples. 
 
4.5 Sections (2) (b) (i) (D) and (2) (b) (ii) (E) – Depth to Bedrock and Seasonal 
High Ground Water 
 
These sections include a minimum depth to bedrock and seasonal high ground water of 8 
and 12 feet, respectively.  These depths shall be determined from an on-site test pit and 
ground water monitoring point(s). Ground water monitoring points will be used only if 
ground water monitoring is required as part of Department Circular DEQ-4.  If ground 
water monitoring is not required to meet the requirements in Department Circular DEQ-
4, then compliance with this requirement will be based only on test pit data.  The 
definition of bedrock is listed in section 1.9 of Department Circular DEQ-4. 
 
4.6 Section (2) (b) (iii) (G) – Depth to Bedrock and Ground Water 
 
This section includes a minimum depth to bedrock and ground water of 100 feet.  Note 
that unlike the shallow ground water requirements in sections (2) (b) (i) (D) and (2) (b) 
(ii) (E), this section does not require the ground water depth be a seasonal high.  The 
depth to bedrock and ground water can be shown by a minimum of three on-site or 
nearby well logs that indicate there are no bedrock units or water bearing units above 100 
feet, or by other adequate information such as published reports.  The reviewing authority 
may require additional local well logs, geologic reports, or other information to verify the 
absence of bedrock or ground water above 100 feet. 
 
4.7 Section (2) (b) (IV) (A) – Recent Subdivision Lots 
 
This section states the total number of subdivision lots that were reviewed pursuant to 76-
4-101 et seq., MCA, and were created in a county during the previous 10 state fiscal 
years is fewer than 150. The number of subdivision lots that were created will be 
determined by the Department on an annual basis.  A subdivision is defined in 76-4-

http://leg.mt.gov/bills/mca/76/4/76-4-101.htm
http://leg.mt.gov/bills/mca/76/4/76-4-101.htm


 

 46 

102(16), MCA.  The fiscal year runs from July 1 to June 30.  Contact the Department or 
visit the Department’s web-site for an updated list of counties that meet this requirement 
(http://www.deq.mt.gov/wqinfo/Nondeg/Index.asp).  A list of counties that meet the 
requirement for fiscal year 2015 are included in Appendix P. 
 
4.8 Section (2) (b) (iv) (B) – Town Population 
 
The Montana Department of Commerce includes a list of town populations in Montana 
based on the most recent census.   
 
4.9 Section (2) (b) (v) (D) – Depth to Limiting Layer 
 
A limiting layer is typically ground water, an impervious clay/silt layer, or bedrock. 
 
4.10 Section (3) – Provisional Mixing Zone 
 
A provisional mixing zone is designated in the rule to maintain the same distance setback 
from wells as would be granted for a SWTS that does not qualify for an exemption.  This 
provisional mixing zone should be shown on the lot layout to make sure wells maintain 
the proper setbacks.  The lot layout should indicate that mixing zones were not granted 
but are only shown for the purposes of proper setbacks from wells. 
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5.0 ADJACENT TO SURFACE WATERS 
 
Subdivisions located adjacent to state surface waters will require an analysis of the 
effects of the proposed sewage treatment system(s) on the quality of the nearest 
downgradient high quality state surface water in accordance with ARM 17.36.312.  If the 
receiving surface water is not high quality, but only a state water, the nondegradation 
requirements do not apply but the water quality standards still apply. If the nitrate or 
phosphorus nondegradation limits cannot be met in the ground water prior to the effluent 
encountering a state surface water, a surface water mixing zone will be required [ARM 
17.30.506(2)(h)].  However, if the nitrate nondegradation limit can be met in the ground 
water prior to encountering a state surface water, an analysis of the nitrogen impacts to 
the surface water may still be required (as discussed below), but a surface water mixing 
zone will not necessarily be required.  If the phosphorus 50-year breakthrough criteria is 
satisfied additional analysis of phosphorus impacts to the surface water will not be 
required. 
 
Determining whether a specific subdivision is considered adjacent to surface waters and 
is in direct hydrologic connection to the surface water is site specific and depends upon 
the geology, hydrogeology, size of the wastewater system, sensitivity of the surface 
water, and other site properties.   
 
If a surface water is not hydraulically connected to ground water, then it does not need to 
be assessed for impacts from the wastewater systems.  Hydraulic connection can be 
demonstrated using ground water and surface water elevations.  In most cases, if the 
ground water is not hydraulically connected to the surface water during the high water 
period (spring runoff or during irrigation season), then it is also not hydraulically 
connected the remainder of the year.   
 
Nitrogen impacts from SWTS to high quality state surface water are dependent on both 
the distance of the project to the surface water feature and soil type.  If the distance 
between the SWTS and the high quality state surface water is less than ¼ mile, you must 
run the adjacent to state waters analysis for impacts from nitrogen.  If the distance 
between the SWTS and the high quality state surface water is greater than ½ mile then 
you do not need to run the adjacent to state waters analysis for impacts from nitrogen.  
But if the SWTS is greater than ¼ mile and less than ½ mile, has a limiting layer less than 
8 feet below the natural ground surface and the soil application rate as defined in 
Department Circular DEQ-4 Chapter 2 is 0.4 gpd/ft or more restrictive then the adjacent 
to state surface water analysis for nitrogen must be evaluated.  See Appendix T.   If you 
have questions whether a specific subdivision would be considered adjacent to surface 
waters, contact the Department. 
 
If the proposed discharge(s) does not meet the 50-year phosphorus breakthrough limit 
then the project must be evaluated for impacts by phosphorus to state surface water.  
 
The trigger value is the allowable increase in nutrients (for both nitrogen and phosphorus) 
above existing background concentration in the receiving surface water.  The first test of 
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whether impacts to surface waters are significant is to determine if the trigger value is 
exceeded [ARM 17.30.715(1)(c)].  The trigger value listed in DEQ-7, for nitrate (as N) is 
0.01 mg/L and for phosphorus (as P) is 0.001 mg/l.  The trigger value calculations use 
dilution to determine the increased concentration as a result of the SWTS(s) (see 
Appendix Q).  This equation requires a known flow rate of the water body.  This can be 
determined from a stream gauge, using a ratio for determining estimated flows, 
calculating flow through a lake using Darcy’s Law or other means acceptable to the 
Department.  If the source does not have an MPDES or MGWPCS permit and the source 
causes an exceedance of the trigger value, the applicant has the option to demonstrate 
compliance with the standard for nitrogen and/or phosphorus in ARM 17.30.715(1)(g).  
The impact to surface water is not significant if the changes outside of a mixing zone are 
less than 10% of the applicable standard as defined in DEQ-7 and the existing surface 
water quality level is less than 40% of the standard.  Standards for regions in Montana are 
established in DEQ12-A.  It may be necessary to collect seasonal water samples to 
determine the nutrient status of the stream. Contact the Department to determine specific 
data requirements and methods of analysis 
 
For surface water impact calculations, the reviewing authority assumes that 100 percent 
of the effluent load discharged from the SWTS will reach the surface water body unless 
adequate information is submitted to support a lower loading percentage.  Therefore, for 
a single-family home with between 2 and 5 bedrooms using a septic tank/drainfield 
SWTS, the nitrate load that is assumed to reach the surface water is based on 200 gpd at 
50 mg/L (30.5 lb/year); the phosphorus load is 6.44 lb/year [see section 2.10.4 (Quantity 
of Effluent) for discussion of pollutant loads for homes with bedrooms outside of that 
range].   
 
The trigger value determinations are for each individual activity and are not intended to 
apply to cumulative effects of multiple activities, such as multiple, unrelated 
subdivisions. However, multiple phases of a single development are considered a single 
project.  Therefore the number of SWTS included in the trigger value calculations shall 
include all sources in the current and future phases of the subdivision development.  
 
 
5.1 Lakes and Ponds 
 
The dilution value for nitrate trigger levels (0.01 mg/L) and phosphorus trigger levels 
(0.001mg/L) in lakes and ponds is calculated using a dilution equation (see Appendix Q).  
This equation requires a known flow rate into or out of the water body.  This can be 
determined from a stream gauge on a stream flowing into or out of the lake.  
Alternatively, lake flow can be determined by ground water flow or a combination of the 
2 methods.  Appendix R demonstrates how to use Darcy’s Law to determine the ground-
water flow rate into or out of a lake.   
 
In certain parts of the state there are numerous pot hole lakes.  Typically, these lakes are 
an expression of the ground water table and have no discernable surface water inflow or 
outflow.  Therefore, the movement of water through these lakes is very slow.  The water 
quality in these lakes can be quite variable, some are eutrophic.  However, almost all of 
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these waters are still considered as high quality state waters and must be protected.  
Impacts to lakes from nutrient loading is difficult to predict – some lakes can accept 
significant loadings without any discernable negative effects while other lakes can 
experience dramatic changes with only minor changes in existing nutrient loading.   
 
5.2 Streams and Rivers 
 
The dilution equation (Appendix Q) is used to calculate trigger values for streams and 
rivers.  The stream flow rate used for the dilution equation is the14Q5.  The 14Q5 flow is 
the 14-day, 5-year low flow for the impacted section of stream.  The United States 
Geological Survey (USGS) calculates 14Q5 values for many streams across the state.  
That information is available on the USGS website at:  
http://pubs.usgs.gov/sir/2004/5266/  with ungauged stream information at 
http://water.usgs.gov/osw/streamstats/montana.html  
 
If a proposed subdivision is adjacent to a stream that doesn’t have 14Q5 data, the 14Q5 
value can be estimated via an extrapolation calculation.  Using a simple ratio of drainage 
basin area to 14Q5, the 14Q5 for an ungauged stream can be estimated from the nearest 
downgradient (or upgradient) gauge on the same stream or from a downgradient stream 
in the same drainage basin.  An example of this calculation is shown in Appendix S.  
Drainage basin areas can be estimated using USGS topographic maps.  Drainage basin 
areas can also be calculated electronically, one internet site that facilitates this calculation 
is www.acme.com/planimeter .  
 

http://pubs.usgs.gov/sir/2004/5266/
http://water.usgs.gov/osw/streamstats/montana.html
http://www.acme.com/planimeter
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