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Montana Department of Environmental Quality  
Watershed Protection Bureau  
PO Box 200901  
Helena, MT 59620  
 
10/29/2020 
 
Dear Review Committee,  
 
The Bitter Root Water Forum is writing to offer its support of Trout 
Unlimited’s 319 proposal for restoration of the North Burnt Fork Creek at 
Lee Metcalf. We have been a part of the discussions towards developing 
this project for some time and are looking forward to seeing it come to 
fruition.   
 
North Burnt Fork has long been a priority stream for the Water Forum 
due to its water quality issues and potential for restoration activities.  The 
Bitter Root Land Trust has completed a number of conservation 
easements in the watershed, further protecting conservation values and 
improving conservation opportunities. The Water Forum is in the process 
of completing a number of other water quality improvement projects on 
the Burnt Fork and nearby priority streams, and this project will 
compound the investments DEQ made into those projects.  
 
Further, the proposed work will make important contributions towards 
achieving the goals laid out in the Bitterroot WRP, which we authored. 
We specifically identified riparian revegetation, removing passage 
barriers, and increasing channel complexity as some of the most 
important on-the-ground restoration techniques for addressing water 
quality issues in the Burnt Fork. We are pleased to note that the proposed 
project employs all three of these methods.  
 
As mentioned in the WRP, expanding education and outreach activities is 
key to our ongoing success in this subbasin; the fantastic educational 
opportunities this project provides will actively help us reach our goals in 
this department. We have worked with Project Manager Christine 
Brissette and TU on other projects, she has kept us involved in the 
development of this project, and we have every confidence that this 
project will be completed successfully.  
 
Regards, 
 

 
 
Heather Barber 
Executive Director 
Bitter Root Water Forum 
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 Jason Lindstrom 
 Fisheries Biologist 
 1801 North First Street 
 Hamilton, MT 59840 
 (406) 363-7169 
 
 
November 6, 2020 
 
Montana Department of Environmental Quality  
Attn: 319 Review Committee 
Watershed Protection Bureau  
PO Box 200901  
Helena, MT 59620  
 
RE: Support for Trout Unlimited's 319 Proposal for North Burnt Fork Creek 
 
Dear Review Committee,  
 
I would like to express my support for Trout Unlimited’s (TU) 319 proposal to restore North Burnt Fork 
Creek on the Lee Metcalf National Wildlife Refuge. As the fisheries management biologist for Montana 
Fish, Wildlife & Parks in the Bitterroot Valley, I am familiar with this location and have been actively 
involved in working with TU and the US Fish and Wildlife Service to find the best restoration solution for 
this highly altered reach. Returning the creek to a more natural state will benefit water quality by 
improving bank stability and increasing shade cover. It will also allow for more natural sediment transport 
through the reach. This will improve fish habitat and restore connectivity to the Bitterroot River. The 
Bitterroot River is actively migrating to the east near this location and is projected to reach the project site 
within 20 years based on erosion rate calculations. This project would allow this natural migration to 
continue but improve habitat conditions along the river when it reaches it.  

North Burnt Fork Creek where it flows through the Lee Metcalf National Wildlife Refuge is visited by many 
people daily.  The stream flows through one of the main walking trails available to the public, and it gets 
abundant use by walkers, naturalists, bird watchers, and anglers. This project would alter the way this 
area has looked for many years and it represents a great opportunity for outreach and education to inform 
people of how projects like this can done to benefit stream and fishery health. Based on my past 
experiences working with TU on other projects, I am confident that they will execute the North Burnt Fork 
project in a manner that aligns closely with both DEQ’s and FWP’s goals.  

  
Sincerely, 
 

Jason Lindstrom 

 

Jason Lindstrom – Fisheries Biologist 
Montana Fish, Wildlife & Parks 
1801 N. First St. 
Hamilton, MT 59840 
Ph# (406) 363-7169 



Supplemental Attachments



Current Conditions:
North Burnt Fork Creek on 
Lee Metcalf National Wildlife Refuge

The northern channel of North Burnt Fork Creek, 
downstream of the channel split, which dewaters most 
summers.

Relic check dam posing a fish passage barrier and 
altering natural streamflow and sediment mobilization.

Sediment accumulated above the check dam structure. 
Reed canary grass comprises the vegetated cover.

Natural channel erosion along the Bitterroot River. The 
river is expected to migrate to the current North Burnt 
Fork Channel in apx. 17 years.



BANK REVEGETATION

This map presents the conceptual designs developed by River Design Group for stakeholder evaluation. It includes:
• Three feasible Channel Realignment Alternatives, all of which involve 1) Removal of the relic check dam structure; 

2) Excavation of aggraded sediment behind the existing check dam; 3) Basic bank stabilization and channel grade 
control to prevent head-cutting and erosion; and  4) Construction of wetlands in any newly abandoned channels.

• Bank Revegetation along the right (east) bank consisting of weed mat, fencing and planting to establish a willow-
cottonwood community and replace existing reed canary grass.

• Existing levees (red) to be assessed for removal, balancing the ecological benefits of floodplain activation with user 
access. 

Conceptual Design: Channel Realignment and Revegetation (North Burnt Fork Creek) 



Results from a channel migration study by River Design Group estimating the number of years before Bitterroot 
River migration 1) compromises the existing levee/trail system, and 2) reaches the current North Burnt Fork 
channel. Because erosion is episodic, the average erosion rate (28 ft/year) is  being considered for planning of this 
project
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1 Introduction 

1.1 Project Overview 

North Burnt Fork Creek originates in the Sapphire Mountains on the east side of the Bitterroot 

Valley and is a tributary of the Bitterroot River in southwest Montana (Figure 1-1). North Burnt 

Fork Creek, from the confluence with South Burnt Fork Creek to the mouth of the Bitterroot River, 

is listed as impaired for total nitrogen, total phosphorus, and sediment (Montana Department of 

Environmental Quality, 2014). This project, located on the Lee Metcalf National Wildlife Refuge 

(Refuge), will improve water quality through revegetation while removing a substantial barrier 

to fish migrating between the Bitterroot River and North Burnt Fork Creek, historically a major 

spawning tributary in the lower Bitterroot River watershed.  

This report presents three alternative alignments for the North Burnt Fork Creek channel after 

the existing barrier is removed, and opportunities to reconnect the Bitterroot River with its 

floodplain. Revegetation opportunities are not discussed but will be an integral part of any final 

design.  The barrier is a relic check-dam structure that bifurcates North Burnt Fork Creek, 

impeding fish passage and impairing sediment transport. The majority of streamflow passes over 

the check dam structure with seasonal flows northward through a narrow, intermittent channel. 

The check dam structure has caused upstream aggradation of channel sediments, primarily sand 

and small gravel. Sediment deposition has altered channel geometry, impaired habitat 

Figure 1-1. North Burnt Fork Creek restoration project vicinity map. 
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conditions, and converted historical shrub and forested riparian community types to grass 

monocultures that outcompete native vegetation.  

 

   
Figure 1-2. The existing relic check dam structure (left) and view upstream showing deposition of fine 
sediments, altered channel geometry, and impaired aquatic and riparian habitat conditions (right). 

 

In addition to these impairments, an existing levee system brackets the west side of the project 

area. The levee provides flood protection for the Refuge and has been compromised by 

accelerated river bend migration and erosion. Opportunities to remove portions of the levee 

system to reactivate forested floodplain surfaces and side channel habitats have been identified. 

Partial levee removal would increase floodplain connectivity and restore natural riverine process 

including the transport and distribution of flow, nutrients, and sediment across these relic 

floodplain surfaces.  

   
Figure 1-3. View of accelerated river bend migration and erosion, compromising the flood levee and 
walking path on the Refuge. 
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1.2 Project Goals and Objectives 

Trout Unlimited (TU), in coordination with the Refuge and project stakeholders, have identified 

the following goals for this project: 

• Restoring lower North Burnt Fork Creek, maximizing benefits to stream temperature, flow 

and riparian habitat. 

• Improving aquatic and riparian habitat for fish, birds and the wide range of other species 

that rely on the Refuge. This will be achieved through bank revegetation.  

• Removing barriers to fish, providing full passage between the Bitterroot River and lower 

North Burnt Fork Creek including 3.5 miles of habitat. 

• Re-establishing the hydrologic connection between the Bitterroot River and its floodplain, 

improving floodplain habitat and natural processes. 

• Improving visitor recreational experience with accessible walking paths and enhanced 

habitat for wildlife viewing and hunting. 

• Engaging with the public through project design, decision-making and education about 

the benefits of this project to fish and wildlife. 

• Reducing ongoing maintenance for Refuge personnel. 

 

2 Restoration Alternatives 

Three alternatives for the restoration of North Burnt Fork Creek were developed and are 

illustrated on Figure 2-1: 

• Alternative 1 South Realignment: Reconstruct confluence alignment and redirect all 

flow.  

• Alternative 2 North Realignment: Remove check dam and redirect all flow to the east 

along existing alignment. 

• Alternative 3 Northwest Realignment: Remove check dam and redirect all flow to the 

west along existing alignment.  

Under all action alternatives, the existing check dam and fish passage barrier would be removed 

and a footbridge installed to maintain public access to the Refuge trail system. The option to 

remove a portion of the existing flood levee to reconnect floodplain surfaces would also be 

evaluated in further detail. Partial levee removal may retard current rates of river channel 

migration by dissipating flood energy across a broader, forested floodplain surface compared to 

existing conditions. Increasing floodplain connectivity would likely decrease stream power and 

channel shear stress during flood flows, reducing energy and river bend migration rates through 

this reach of the Bitterroot River. The geomorphic and hydrologic effects of partial levee removal 

would need to be evaluated in further detail with one and two-dimensional hydraulic modeling.  
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Figure 2-1. Alternatives being considered for the North Burnt Fork Creek restoration project. 

BANK REVEGETATION 
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2.1 Alternative 1: South Realignment 

Alternative 1 would relocate the confluence of North Burnt Fork Creek with the Bitterroot River 

in the southwest corner of the Refuge, as shown on Figure 2-1. Approximately 700 feet of channel 

would be constructed, and 1.6 acres of riparian floodplain and streambank restored. A low 

gradient, sinuous, low width-to-depth ratio channel would be constructed with complex riffle 

and pool sequences. A portion of the existing flood levee would be breached to accommodate 

the new channel and floodplain corridor. Under this alternative, the existing North Burnt Fork 

Creek channel on the Refuge would be partially plugged to create off-channel emergent and 

shallow to deep open water oxbow wetlands. Similar to Alternatives 2 and 3, the existing check 

dam structure would be removed, and the option to remove portions of the existing flood levee 

would be further evaluated, as shown on Figure 2-1.  

A summary of the advantages and disadvantages of Alternative 1 are summarized in Table 3-1.  

Table 3-1. Alternative 1 advantages and disadvantages. 

Advantages Disadvantages 

• Eliminates an existing fish passage barrier and 
restores fluvial connectivity 

• Reduces flood hazards risk to Refuge 
infrastructure including parking areas, trails, 
and public access points 

• Creates an estimated 3.7 acres of wetland 
habitat by converting the existing channel to 
emergent and open water wetland 

• Removes an existing flood levee in the 
southwest corner of the Refuge, reconnecting 
acres of historical floodplain habitat 

• Reduces stream length by approximately 
3,200 feet (1.5 acres) from existing conditions 

• Increases implementation costs compared to 
Alternatives 2 and 3  

• Potentially increases flood risk to the Refuge 
by partially removing the existing flood levee 

• Restoration work may extend upstream on 
private land which will require landowner 
engagement 

• Eliminating flows to the north may be of 

concern to downstream landowners and 

Refuge visitors. This alternative would 

involve extensive public outreach and 

stakeholder input  

 

2.2 Alternative 2: North Realignment 

Alternative 2 would eliminate the split channel conditions or channel bifurcation at the existing 

check dam structure and consolidate all flows to the north channel alignment while eliminating 

the existing northwest channel alignment, as shown on Figure 2-1. The existing check dam 

structure would be removed, and the northwest existing channel alignment would be partially 

plugged to create off-channel emergent and shallow to deep open water oxbow wetlands. The 

north channel alignment is approximately 1.4 miles in length and receives substantial cold 

groundwater inputs from the shallow aquifer. These inputs may benefit stream temperatures in 

North Burnt Fork Creek and the Bitterroot River. Sediment transport capacity and competency 
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may be a limiting factor with this alternative given the extremely low gradient nature of the 

existing channel. In addition, consolidating all North Burnt Fork Creek flows to this channel may 

increase flood risk to private lands located to the east and north of the Refuge. Options to remove 

portions of the existing flood levee would be evaluated, as shown on Figure 2-1.  

A summary of the advantages and disadvantages of Alternative 2 are summarized in Table 3-2.  

Table 2-2. Alternative 2 advantages and disadvantages. 

Advantages Disadvantages 

• Eliminates an existing fish passage barrier and 
restores fluvial connectivity 

• Creates an estimated 1.5 acres of wetland 
habitat by converting the existing northwest 
channel to emergent and open water wetland 

• Removes an existing flood levee in the 
southwest corner of the Refuge, reconnecting 
acres of historical floodplain habitat 

• Northwest channel intercepts cold 
groundwater inputs that may benefit surface 
water temperatures of the Bitterroot River 

• Lower implementation cost compared to 
Alternative 1 

• Reduces stream length by approximately 
1,600 feet (0.3 miles) from existing conditions 
by converting the existing northwest channel 
to wetland habitats 

• Potentially increases flood risk to the Refuge 
and private lands located north and east of 
the Refuge due to consolidation of all flows in 
one channel 

• The low energy gradient of the channel may 
impair sediment transport capacity and 
competency, leading to channel aggradation, 
increased flood risk and maintenance 
requirements. 

 

2.3 Alternative 3: Northwest Realignment 

Alternative 3 would eliminate the split channel condition or channel bifurcation at the existing 

check dam structure and consolidate all flows to the existing northwest channel alignment, 

eliminating the north channel alignment (Figure 2-1). The existing check dam structure would be 

removed, and the north channel alignment would be partially plugged to create off-channel 

emergent and shallow to deep open water oxbow wetlands. The northwest channel alignment is 

approximately 0.3 miles (1,600 feet) in length, supports high quality instream habitat, and flows 

through a forested floodplain riparian area to its confluence with the Bitterroot River. The 

existing check dam has formed a depositional wedge of sediment upstream of the structure. The 

depth, upstream and downstream elevation differential, and longitudinal extent of the deposit 

is unknown at this time and will be characterized during design investigations. The 

characterization will help determine a range of both passive and active restoration strategies 

appropriate for Alternative 3.  

Under Alternative 3, the north channel alignment on the Refuge would be partially plugged and 

converted to off-channel emergent and shallow to deep open water wetlands. Other options 

include maintaining the north channel as a floodplain side channel that would be activated during 
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flood flows. Similar to Alternatives 2 and 3, options to remove portions of the existing flood levee 

would be evaluated, as shown on Figure 2-1.  

A summary of the advantages and disadvantages of Alternative 3 are summarized in Table 3-3. 

Table 2-3. Alternative 3 advantages and disadvantages. 

Advantages Disadvantages 

• Eliminates an existing fish passage barrier 

• Restores fluvial connectivity and hydraulic and 
sediment transport characteristics of North 
Burn Fork Creek in the vicinity of the existing 
check dam structure 

• Reduces flood risk to the Refuge and private 
lands located north and east of the Refuge due 
to consolidation of all flow in northwest 
channel. 

• Removes an existing flood levee in the 
southwest corner of the Refuge, reconnecting 
acres of historical floodplain habitat 

• Lower implementation cost compared to 
Alternative 1 

• Reduces stream length by approximately 
7,400 feet (1.4 miles) from existing conditions 
by converting the existing north channel to 
wetland habitats. This northern channel 
currently dewaters for about 1/3 of its length 
before groundwater contributions initiate 
flow. 

• Eliminating seasonal flows in north channel 
may be of concern to downstream 
landowners, though flow data collection 
demonstrates no negative impact due to 
substantial groundwater contributions along 
this reach and downstream landowners have 
been involved in planning efforts to date. This 
alternative would involve additional public 
outreach and stakeholder input. 
 

 

3 Cost Estimates and Next Steps 

3.1 Cost Estimates 

This section provides preliminary costs estimates for the range of alternatives described in 

Section 3. The estimates are considered to be within +/-25% of actual costs. Cost estimates can 

be refined following selection of a preferred action alternative. Design and engineering costs are 

a percentage of the total estimated construction costs, and include field surveying, preliminary 

and final drawings, specifications, and preparation and submittal of all regulatory permits 

including the Montana Natural Streambed and Land Preservation Act (310 Permit), County 

Floodplain Development Permit, Federal Clean Water Act (404 Permit), and Short-Term Water 

Quality Standard for Turbidity (318 Authorization).  
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4.1.1 Alternative 1 Cost Estimate 

Table 4-1 includes a cost estimate for Alternative 1. The table includes estimated construction 

items, quantities, unit prices, and a total price to complete the work.  

 

 

 

 

 

 

 

 

 

Item Description

Estimated 

Quantity Unit Unit Price ($) Total Price

1 MOBILIZATION, GPS EQUIPMENT, STAGING, ACCESS ROADS 1 LS $20,000.00 $20,000.00

2 CONSTRUCT AND DECOMMISSION CLEARWATER DIVERSIONS 1 LS $3,000.00 $3,000.00

3 SALVAGE, PRESERVE AND TRANSPLANT EXISTING VEGETATION 1 LS $5,000.00 $5,000.00

4 EXCAVATE, LOAD & HAUL LEVEE FILL TO CREATE WETLAND PLUGS 2,000 CY $6.00 $12,000.00

5 REMOVE EXISTING CHECK DAM STRUCTURE, STABILIZE BANKS 1 LS $12,500.00 $12,500.00

6 CONSTRUCT CHANNEL STREAMBED 700 LF $75.00 $52,500.00

7 CONSTRUCT LARGE WOOD STRUCTURES 12 EA $1,500.00 $18,000.00

8 CONSTRUCT VEGETATED WOOD MATRIX TYPE 1 1,100 LF $18.00 $19,800.00

9 CONSTRUCT VEGETATED WOOD MATRIX TYPE 2 300 LF $25.00 $7,500.00

10 WETLAND DEVELOPMENT - PLUG CONSTRUCTION, GRADING 1 LS $5,000.00 $5,000.00

11 INSTALL BEAVER DAM ANALOGS IN ABANDONED CHANNEL 20 EA $350.00 $7,000.00

12 ENGINEERING, PERMITTING, CONSTRUCTION MANAGEMENT 1.0 LS $32,460.00 $32,460.00

Total Cost Estimate

Table 4-1. North Burnt Fork Creek Alternative 1 cost estimate.

$194,760.00
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4.1.2 Alternative 2 Cost Estimate 

Table 4-2 includes a cost estimate for Alternative 2. The table includes estimated construction 

items, quantities, unit prices, and a total price to complete the work. 

 

 

 

 

 

 

 

 

 

Item Description

Estimated 

Quantity Unit Unit Price ($) Total Price

1 MOBILIZATION, GPS EQUIPMENT, STAGING, ACCESS ROADS 1 LS $20,000.00 $20,000.00

2 CONSTRUCT AND DECOMMISSION CLEARWATER DIVERSIONS 1 LS $3,000.00 $3,000.00

3 SALVAGE, PRESERVE AND TRANSPLANT EXISTING VEGETATION 1 LS $5,000.00 $5,000.00

4 EXCAVATE, LOAD & HAUL LEVEE FILL TO CREATE WETLAND PLUGS 2,000 CY $6.00 $12,000.00

5 REMOVE EXISTING CHECK DAM STRUCTURE, STABILIZE BANKS 1 LS $12,500.00 $12,500.00

6 CONSTRUCT CHANNEL STREAMBED 150 LF $75.00 $11,250.00

7 CONSTRUCT LARGE WOOD STRUCTURES 2 EA $1,500.00 $3,000.00

8 CONSTRUCT VEGETATED WOOD MATRIX TYPE 1 500 LF $18.00 $9,000.00

9 CONSTRUCT VEGETATED WOOD MATRIX TYPE 2 100 LF $25.00 $2,500.00

10 WETLAND DEVELOPMENT - PLUG CONSTRUCTION, GRADING 1 LS $5,000.00 $5,000.00

11 INSTALL FLOODPLAIN ROUGHNESS 2 AC $1,500.00 $2,250.00

12 ENGINEERING, PERMITTING, CONSTRUCTION MANAGEMENT 1.0 LS $24,200.00 $24,200.00

Total Cost Estimate $109,700.00

Table 4-2. North Burnt Fork Creek Alternative 2 cost estimate.
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4.1.3 Alternative 3 Cost Estimate 

Table 4-3 includes a cost estimate for Alternative 3. The table includes estimated construction 

items, quantities, unit prices, and a total price to complete the work. 

 

 

 

3.2 Next Steps 

This report presented concepts for improving and enhancing natural resource conditions at the 

Lee Metcalf National Wildlife Refuge. The restoration strategies presented in this report are 

intended to address the project goals established by project partners. Following selection of a 

preferred action alternative, next steps will include conducting all necessary investigations 

including field surveys, developing restoration concepts including preliminary and final design 

drawings, initiating a public process to garner input from the local community and agencies, 

Item Description

Estimated 

Quantity Unit Unit Price ($) Total Price

1 MOBILIZATION, GPS EQUIPMENT, STAGING, ACCESS ROADS 1 LS $20,000.00 $20,000.00

2 CONSTRUCT AND DECOMMISSION CLEARWATER DIVERSIONS 2 LS $3,000.00 $6,000.00

3 SALVAGE, PRESERVE AND TRANSPLANT EXISTING VEGETATION 1 LS $5,000.00 $5,000.00

4 EXCAVATE, LOAD & HAUL LEVEE FILL TO CREATE WETLAND PLUGS 2,000 CY $6.00 $12,000.00

5 REMOVE EXISTING CHECK DAM STRUCTURE, STABILIZE BANKS 1 LS $12,500.00 $12,500.00

6 CONSTRUCT CHANNEL STREAMBED 300 LF $75.00 $22,500.00

7 CONSTRUCT LARGE WOOD STRUCTURES 4 EA $1,500.00 $6,000.00

8 CONSTRUCT VEGETATED WOOD MATRIX TYPE 1 450 LF $18.00 $8,100.00

9 CONSTRUCT VEGETATED WOOD MATRIX TYPE 2 150 LF $25.00 $3,750.00

10 WETLAND DEVELOPMENT - PLUG CONSTRUCTION, GRADING 1 LS $5,000.00 $5,000.00

11 INSTALL FLOODPLAIN ROUGHNESS 2 AC $1,500.00 $3,000.00

12 INSTALL BEAVER DAM ANALOGS IN ABANDONED CHANNEL 5 EA $350.00 $1,750.00

13 ENGINEERING, PERMITTING, CONSTRUCTION MANAGEMENT 1.0 LS $26,400.00 $26,400.00

Total Cost Estimate $132,000.00

Table 4-3. North Burnt Fork Creek Alternative 3 cost estimate.
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preparing all necessary permit applications, and complying with all required environmental rules 

and regulations including the National Environmental Policy Act.   
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Attachment E – Governor’s Executive Order No. 15-2018 
 

ATTACHMENT E – GOVERNOR’S EXECUTIVE ORDER NO. 15-2018 

Applicants for 319 Project Funding must comply with Governor’s Executive Order No. 15-2018. A copy of the Order, 
along with a copy of the Declaration Form and a link to the Disclosure Template are provided below. 
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Trout Unlimited
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Attachment G – Disclosure Template 
 

ATTACHMENT G – DISCLOSURE TEMPLATE 

 
The Disclosure template only exists as a Microsoft Excel spreadsheet, compatible with a database operated by the 
Montana Department of Administration. To obtain a copy of the template, please visit the NPS Program website at 
http://deq.mt.gov/Water/SurfaceWater/NonpointSources. You may also contact Kristy Fortman (406-444-7425, 
kristy.fortman@mt.gov) for assistance. 
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