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PLAN DEVELOPMENT 
 

The Lower St. Croix Watershed Management Organization (LSCWMO) contains 
numerous high quality water resources.  Protection of these resources is critical to 
maintaining the ecological integrity of the watershed, providing diversity of fish and 
wildlife habitats, maintaining unique natural communities, and contributing to the 
protection of key recreational areas including the St. Croix and Mississippi Rivers. As 
identified in the 2005 LSCWMO Watershed Management Plan, Trout Brook has been 
identified by the LSCWMO as one of the highest priority water resources in the 
watershed. This stream is groundwater supported and provides habitat and water 
temperatures suitable for trout.  Do to urbanization, trout streams are rare in the Metro 
Area and their protection has been identified as a priority by the MN Department of 
Natural Resources (DNR). 
 
The need to effectively manage this important LSCWMO resource was identified in the 
LSCWMO Watershed Management Plan. The following Trout Brook Management Plan 
was developed for the ongoing protection of this unique resource.  The Trout Brook 
Management Plan consisted of two primary phases. The first phase consisted of data 
collection, data review, and analysis. The second phase, the public participation 
process, consisted of landowner and public meetings, along with agency representatives 
and the LSCWMO Board.  During the first meetings, stream data issues were presented 
to the groups, after which residents discussed concerns and future goals for the stream.  
Short and long term goals for the stream were first discussed. The implementation plan 
was then addressed with meeting participants giving input regarding how Trout Brook 
will be able to meet future goals. 
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GENERAL DESCRIPTION & LOCATION OF RESOURCE  
 
(Modified from WCD and LSCWMO. 2001)   
Trout Brook Subwatershed is within the Lower St. Croix Watershed Management 
Organization. Trout Brook watershed boundary, as well as the main channel and 
tributaries are located within Denmark Township and the City of Afton.  Trout Brook 
channel commences as an intermittent channel at approximately the center of the 
southeast quarter, of Section 30, Afton, then flows south approximately one mile, and 
continues east into the St. Croix River a distance of 31,000 feet (5.87 miles). The 
perennial reach of the channel begins in the SW1/4, SE1/4, Section 32, in Afton, flowing 
for a distance of 14,000 feet (2.7 miles). The starting elevation of Trout Brook is 
approximately 1000 feet, with an outlet elevation into the St. Croix River at approximate 
elevation of 676 feet.  Trout Brook watershed has a total area of 4893 acres. 
 
Trout Brook is identified as a DNR-protected waterbody from the St. Croix River 
confluence to the 50th Street crossing, approximately at the north line of section 31 in 
Afton.  Trout Brook is not currently a designated trout stream, as determined by the 
Minnesota Department of Natural Resources.     
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EXISTING DATA 
 
Washington Conservation District (WCD). 2002. Demark Township Water Resource 
Evaluation. Prepared for Washington County & Barr Engineering Company (Barr). 2002. 
Maintaining and Enhancing Environmental Quality in Denmark Township; A Natural 
Resources Inventory with Stewardship Recommendations. Prepared for Washington 
County.  

Relevant Content  
Inventories of both natural communities and water resources completed 
in 2002.  Plant communities and land cover were identified and mapped 
with the MLCCS throughout the Township. Additionally, seeps, springs, 
and areas of streambank erosion were identified within the Trout Brook 
watershed.  Detailed mapping of potential sediment delivery pathways to 
Trout Brook was also completed. 
 
Outcomes of the report included water quality rankings and erosion 
potential of each subwatershed. All subwatersheds identified in the report 
received a high water quality ranking that outlet to either the St. Croix or 
Mississippi Rivers.  Trout Brook received a high water quality ranking and 
recommendations to restore it to a trout producing stream. 
 
See Appendix D for an excerpt of this study 

 
 
Schmidt, K. and P. Talmage. 2001. Fish Community Surveys of Twin Cities Metropolitan 
Area Streams. Minnesota Department of Natural Resources, Special Publication 156  

Relevant Content  
The DNR conducted a fish community survey within Trout Brook, as part 
of an overall fish community survey conducted in 1999 in the Twin Cities. 
Several brown trout were found within Trout Brook as part of this study. 
The presence of brown trout indicates the relatively undisturbed nature 
and high quality of this creek. Groundwater seeps and springs along the 
creek provide a source of cold water suitable for trout development. Three 
additional fish species were identified in Trout Brook as part of the study. 
It is thought that these trout likely moved in from Valley Branch and/or 
other nearby St. Croix River cold-water tributaries.   

 
 
Barr Engineering Company, Washington County & Washington Conservation District. 
2005. Integrating Groundwater and Surface Water Management – Southern Washington 
County.  

Relevant Content  
During 2004, the WCD conducted automated stream-flow measurements 
near the mouth of Trout Brook. Stream flows varied from 0.87 cfs in early 
June 2004 to 0.13 cfs in November 2004. The median stream flow was 
0.42 cfs. Given the small watershed of Trout Brook, most of the flow 
appears to be groundwater-derived base flow, originating in a fashion 
similar to the base flow of Valley Creek. Groundwater elevation data 
suggest that the potentiometric surface of the regional aquifer systems 
intersect the ground surface of Trout Brook approximately where Trout 
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Brook becomes a perennial stream. This takes place much closer to the 
regional discharge feature (the St. Croix River) than Valley Creek, which 
likely accounts for the lower base flows in Trout Brook, compared to 
Valley Creek. 
 
Nearly all of southern Washington County is an area of groundwater 
recharge. Groundwater discharge takes place only in areas where the 
water table is at or near the ground surface; along the St. Croix River, 
along the Mississippi River, in the Lake DeMontreville-Lake Jane-Lake 
Elmo area, in Valley Creek, and in the smaller drainages in Afton and 
Denmark Township (e.g., Trout Brook).  
 
Valley Creek is the dominant stream in the study area and over 90 
percent of its typical flow is base flow derived from groundwater. Regional 
groundwater pumping has the potential for causing drawdown in the 
potentiometric head of aquifers, resulting in reduced flow in Valley Creek. 
This same condition likely also applies to Trout Brook. Thus, the health of 
these steams is dependent upon maintaining the groundwater 
contribution. This will pose a challenge to managers as development in 
the study area progresses. 

 
 
Trout Brook Monitoring (Washington Conservation District, 2004-2006) 

Relevant Content  
Trout Brook is not routinely monitored. During 2004, 2005 and 2006, the 
WCD collected stream flow measurements at one location on Trout 
Brook. 

 
 
Stream Survey (MPCA 1998., MNDNR 2000., MNDNR 2005.)  

Relevant Content  
Fisheries sampling, temperature data, flow estimation and 
geomorphological description of multiple reaches.  Data was used in part 
for the Schmidt, K. and P. Talmage. 2001 study.     
 
See Appendices A, B, C for an excerpt of these analysis 
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COLLECTED DATA 

  
Knowing what a stream ought to look like and how it ought to behave is important in 
assessing the impact of flooding in the region of that stream and the health of that 
stream’s ecology and wildlife habitat. Historically, comparing and contrasting streams 
has been difficult because the overall conceptual model of streams has been too simple 
to describe the variety of stream morphologies observed in the world’s streams and 
rivers. Dave Rosgen (1996) has developed a method of stream classification that has 
been used for stream habitat preservation and erosion control.  
 
The purpose of this system is to classify streams based on quantifiable field 
measurements to produce consistent, reproducible descriptions of stream types and 
conditions. There are four levels in Rosgen’s classification hierarchy: geomorphic 
characterization (Level 1), morphological description (Level 2), stream condition 
assessment (Level 3), and validation and monitoring (Level 4).  Trout Brook was 
classified to level 3 via this assessment.   

 
Upon thorough reconnaissance of all perennial flow reaches of Trout Brook, five 
plausible unique reaches were identified and assessed using the Rosgen classification 
system.  Just downstream of 60th Street, Site A is representative of the headwater 

Figure 4.1 – Location of geomorphic assessment  
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flowage.  Site B, located within Afton State Park, is typical of Trout Brook between St. 
Croix Trail and Afton Alps.  Sites C and D, both within Afton Alps, are unique from the 
rest of the system.  Site E, again within Afton State Park is influenced by and located 
within the St. Croix floodplain.  Sites locations are identified in figure 4.1 and a summary 
of the assessments can be found in figures 4.2 – 4.6 
 
Sites A and E are relatively stable with limited areas of instability and/or bank failure 
(accelerated erosion), often the result of human disturbance and impact.  Located within 
the floodplain of the St. Croix River, site E is directly influenced by this flowage.  Site B, 
also relatively stable, is over-wide (relative to its stream type) with regular occurrence 
and has poor riffle-pool definition due to sand embeddedness.  Sites C and D have been 
directly altered (realigned) in the late 1960’s and/or early 70’s.  These human-made 
reaches exhibit very poor habitat and relative instability.  Site C is grossly over-wide with 
no discernable bank and pool-riffle definition.  A ‘B’ stream has formed within the 
entrench channel of Site D.  This ditch-like channel is confining the stream and 
subsequently provides poor habitat. 
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Figure 4.2 – Summary of site ‘A’ assessment  

Stream: Trout Brook
Watershed: LSCWMO

Location:
State: MN

County: Washington
Date:

Observers:
Channel type: C4c-

Drainage area (sq.mi.): 3.2
Dimension typical min max
floodplain: width flood prone area (ft) 73.5 63.2 83.7
riffle-run: x-area bankfull  (sq.ft.) 8.8 7.4 10.1

width bankfull (ft) 18.5 14.5 22.5
mean depth (ft) 0.47 0.4 0.5

max depth (ft) 1.8 1.7 1.9
hydraulic radius (ft) 0.4

Dimensionless ratios typical min max
width depth ratio 39.0 28.2 50.1

entrenchment ratio 4.0 3.4 4.5
riffle max depth ratio 3.8 3.6 3.9

Pattern typical min max
stream length (ft) 256.5

valley length (ft) 215.0
Sinuosity 1.19

Profile typical min max
channel slope (%) 0.94

Channel Materials Channel
D50 (mm) 2.8 --- ---

Reference Image

REACH 'A' SUMMARY

Denmark Township (D.S. of Trading Post Trail)

November 18, 2008
John Barry, Mike Majeski
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Figure 4.3 – Summary of site ‘B’ assessment  

Stream: Trout Brook
Watershed: LSCWMO

Location:
State: MN

County: Washington
Date:

Observers:
Channel type: C4

Drainage area (sq.mi.): 6
Dimension typical min max
floodplain: width flood prone area (ft) 283.0 --- ---
riffle-run: x-area bankfull  (sq.ft.) 18.1 --- ---

width bankfull (ft) 13.2 --- ---
mean depth (ft) 1.37 --- ---

max depth (ft) 1.9 --- ---
hydraulic radius (ft) 1.3

Dimensionless ratios typical min max
width depth ratio 9.7 --- ---

entrenchment ratio 21.4 --- ---
riffle max depth ratio 1.4 --- ---

Pattern typical min max
stream length (ft) 294.7

valley length (ft) 279.8
Sinuosity 1.05

Profile typical min max
channel slope (%) 1.2

Channel Materials Channel
D50 (mm) 6.9 --- ---

Reference Image

REACH 'B' SUMMARY

Denmark Township (Afton State Park)

November 18, 2008
John Barry, Mike Majeski
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Figure 4.4 – Summary of site ‘C’ assessment  

Stream: Trout Brook
Watershed: LSCWMO

Location:
State: MN

County: Washington
Date:

Observers:
Channel type: B4a

Drainage area (sq.mi.): 6.2
Dimension typical min max
floodplain: width flood prone area (ft) 34.7 31.9 36.9
riffle-run: x-area bankfull  (sq.ft.) 18.0 16.0 19.9

width bankfull (ft) 27.2 23.2 33.5
mean depth (ft) 0.66 0.6 0.7

max depth (ft) 1.3 1.1 1.4
hydraulic radius (ft) 0.7

Dimensionless ratios typical min max
width depth ratio 41.0 33.6 56.3

entrenchment ratio 1.3 1.2 1.4
riffle max depth ratio 1.9 1.7 2.2

Pattern typical min max
stream length (ft) 764.6

valley length (ft) 733.6
Sinuosity 1.04

Profile typical min max
channel slope (%) 0.76

Channel Materials Channel
D50 (mm) 9.4 --- ---

Reference Image

Denmark Township (Afton Alps)

November 14, 2008
John Barry, Mike Majeski

REACH 'C' SUMMARY
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Stream: Trout Brook
Watershed: LSCWMO

Location:
State: MN

County: Washington
Date:

Observers:
Channel type: B4a

Drainage area (sq.mi.): 6.2
Dimension typical min max
floodplain: width flood prone area (ft) 24.6 23.5 25.7
riffle-run: x-area bankfull  (sq.ft.) 21.2 18.9 23.5

width bankfull (ft) 17.3 16.8 17.8
mean depth (ft) 1.23 1.1 1.4

max depth (ft) 2.2 2.1 2.2
hydraulic radius (ft) 1.1

Dimensionless ratios typical min max
width depth ratio 14.1 12.0 16.7

entrenchment ratio 1.4 1.4 1.5
riffle max depth ratio 1.8 1.7 1.8

Pattern typical min max
stream length (ft) 352.8

valley length (ft) 349.7
Sinuosity 1.01

Profile typical min max
channel slope (%) 0.48

Channel Materials Channel
D50 (mm) 6.9 --- ---

Reference Image

REACH 'D' SUMMARY

Denmark Township (Afton Alps)

November 14, 2008
John Barry, Mike Majeski

 

Figure 4.5 – Summary of site ‘D’ assessment  
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Figure 4.6 – Summary of site ‘E’ assessment 

Stream: Trout Brook
Watershed: LSCWMO

Location:
State: MN

County: Washington
Date:

Observers:
Channel type: C4

Drainage area (sq.mi.): 8.4
Dimension typical min max
floodplain: width flood prone area (ft) 387.4 --- ---
riffle-run: x-area bankfull  (sq.ft.) 24.3 --- ---

width bankfull (ft) 17.0 --- ---
mean depth (ft) 1.43 --- ---

max depth (ft) 2.4 --- ---
hydraulic radius (ft) 1.3

Dimensionless ratios typical min max
width depth ratio 11.9 --- ---

entrenchment ratio 22.8 --- ---
riffle max depth ratio 1.7 --- ---

Pattern typical min max
stream length (ft) 387.2

valley length (ft) 230.6
Sinuosity 1.68

Profile typical min max
channel slope (%) 0.46

Channel Materials Channel
D50 (mm) 2.8 --- ---

Reference Image

REACH 'E' SUMMARY

Denmark Township (Afton State Park)

November 17, 2008
John Barry, Mike Majeski
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EXISTING CONDITIONS  
 
Each inventory and study that has analyzed Trout Brook and/or this region of 
Washington County has labeled Trout Brook as a resource of special concern and high 
value.  Although limited, due to recent findings of Brown Trout and high percentage of 
groundwater contribution to baseflow, Trout Brook is seen as having high potential for 
supporting species of its namesake.     
 
Stream Evolution and Stability 
Significant disturbances have occurred within the basin over the last 125 years and 
subsequently Trout Brook has been responding to these changes.  Typically major 
disturbances, such as conversion of a forested landscape to agriculture production, 
which has occurred in this basin, result in stream instability and an evolutionary 
response to coincide with the changes in hydrology and/or sediment delivery.  As 
evident in the 1938 aerial photography (see figure 5.1), the earliest photography of this 
area, the conversion of forest to agriculture has already occurred.  This date precedes 
the soil conservation movement and soil erosion and downstream sedimentation is very 
evident.  Extreme soil loss in the headwaters was deposited in the lower gradient 
reaches of present day Afton Alps and Afton State Park.  Due to overwhelming sediment 
loads these reaches likely aggraded, which is supported by the lack of vegetation and 
presence of braided channels.   

Figure 5.1 – 1938 aerial of Trout Brook 
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Figure 5.2 – 1964 aerial of Trout Brook 

Figure 5.3 – 2006 aerial of Trout Brook 
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By 1964 (see figure 5.2) significant soil conservation practices are in place (as evident in 
the contour farming) and Trout Brook is responded to a reduction in sediment delivery.  
In response a more defined steam channel is apparent and riparian plant species began 
colonizing the floodplain of these same lower gradient reaches of present day Afton Alps 
and Afton State Park.  Afton Alps is in its infancy at this time.   
 
Trout Brook is still responding to the significant disturbances of the last century and 
seeking a balance with more recent disturbances.  As illustrated in the 2006 aerial 
photography (figure 5.3), residential development is replacing agriculture as the 
dominant landuse and the water course through Afton Alps has been rerouted to make 
room for this growing business.  Further reductions in grazing and row-cropping have 
resulted in a reforestation response with the Afton State Park and Afton Alps reaches.    
 
Stream Flows  
The Washington Conservation District conducted automated stream-flow measurements 
near the mouth of Trout Brook in 2004, 2005 and 2006.  This data was analyzed and 
calibrated by Emmons and Olivier Resources, Inc.  Typical base flows ranged from 
extended weeks around 4.5cfs to extended weeks less than 1cfs.  Fourteen precipitation 
related spikes exceeding 15cfs were witnessed over the 3 years and three events 
exceeding 30cfs were recorded over this period of record.  A summary of the flow data 
can be found in Figures 5.4 – 5.6. 
 
Groundwater elevation data suggest that the potentiometric surface of the regional 
aquifer systems intersect the ground surface of Trout Brook approximately where Trout  
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Brook becomes a perennial stream. This takes place much closer to the regional 
discharge feature (the St. Croix River) than Valley Creek, which likely accounts for the 
lower base flows in Trout Brook, compared to Valley Creek (Barr 2005). 
 
 
Discussion of Fishery 
Low base flow and a lack of well-developed pool-riffle sequences limit suitability for cold-
water and warm-water species.  Do to its relatively small drainage area Trout Brook 
derives most of its flow from base flow.  This flow has likely been reduced by the 
conversion of the watershed landscape from prairie, forest and wetlands to agriculture, 
residential dwellings and ski resort and subsequent groundwater demand.   Do to the 
exorbitant amount of recent and historic sedimentation the pools are embedded with 
sand and fines.  The result is inadequate habitat and holding space for invertebrates and 
fish.   
 
Elevated temperatures above tolerances are limiting cold water species.  Stream 
temperatures are too high for trout, except for a limited reach downsteam of Afton Alps 
to the St. Croix confluence, which coincides with the area of most significant 
groundwater contribution. 
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MANAGEMENT & IMPROVEMENT RECOMMENDATIONS 

 
 
Instream Recommendations 
 
Specific to Afton Alps Reach of Trout Brook 
 

Improving the reach of Trout Brook through Afton Alps is essential to improving 
this resource.  The reach is the most degraded reach of the system, but it holds 
the greatest potential, as the majority of the base flow is daylighted within this 
reach.  Historic infrastructure encroachment and manipulation of the floodplain 
will pose challenges to any improvement, but solutions do exist that benefit the 
resource and Afton Alps.  It is understood that since improvements benefit the 
community, matching public funding will likely be necessary to implement most 
solutions.  It is also understood that some solutions may limit certain business 
operations and therefore concessions and/or collaborative partnerships may 
need to be made to balance the give-and-take necessary to improve the 
resource.  The viable recommendations in figure 6.1, which benefit both the land 
owner and the resource, were explored with Afton Alps and LSCWMO managers. 
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Figure 6.1 – Specific recommendations for Afton Alps Reach 
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All reaches of Trout Brook and Tributaries: 
 

Instream Impoundments – prior surveys have questioned the benefits and 
impacts of the man-made pond near the intersection of Oakgreen Avenue and 
60th Street as well as smaller impoundments within the area.  One concern is that 
the large area of the impoundment(s) is artificially warming surface waters and 
subsequently raising the temperature of stream base flows.  Of additional 
concern is the probability that the pond is promoting fish and plant species that 
are in conflict with cold-water flora and fauna.  These theories should be 
evaluated and if detrimental impacts are verified, modifications to these 
impoundments should be pursed to limit their impact.       
 
General Guidelines for Grazing Riparian Areas – Although limited in the Trout 
Brook watershed, grazing is currently conducted within the stream, corridor.  The 
impacts of livestock grazing riparian areas include manure and urine deposited 
directly into or near surface waters where leaching and runoff can transport 
nutrients and pathogens into the water. Unmanaged grazing may accelerate 
erosion and sedimentation into surface water, change stream flow, and destroy 
aquatic habitats. Improper grazing can reduce the capacity of riparian areas to 
filter contaminates, shade aquatic habitats, and stabilize streambanks. The 
negative impacts of livestock grazing riparian areas can be prevented, 
minimized, or improved by controlling when, where, how long, and with what 
intensity livestock graze the forages in the riparian area.  There are many USDA 
extension related references for Live Stock Stream Crossings, Livestock 
Exclusions and Controlled Grazing.  

Stream Crossings – Improperly designed crossings and/or the density of 
crossings can have devastating effects on the stability and health of a water 
course.  In conjunction with the WMO’s rules and regulations (6.0), the siting of 
additional crossings on Trout Brook and its tributaries is discouraged.  
Replacement and new crossing shall follow the WMO’s submittal and design 
criteria to maintain stream stability, conveyance capacity, and the ability to 
transport, without adverse effect, the flows and detritus of its watershed.  
Specifically: 

1) The portion of a road, highway, utility, or associated structure that crosses 
the bed or bank of any waterbody shall not be installed, modified, or 
replaced without first demonstrating a public benefit and ensuring that the 
crossing will retain adequate hydraulic capacity and navigational capacity 
if applicable, preserve wildlife passage along each bank, not adversely 
affect water quality, and represent the "minimal impact" solution to a 
specific need with respect to all other reasonable alternatives. Projects 
must follow the DNR manual Best Practices for Meeting DNR General 
Public Waters Work Permit GP 2004-0001, when applicable. 

2) Analysis is required demonstrating the stream’s physical characteristics 
and the effect of the project on hydraulic capacity and water quality. 

3) Construction must be timed to take advantage of seasons with no or low 
stream flow. 

4) Construction must be timed to avoid spawning seasons if applicable. 
5) Sizing and placement of stream crossings 
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a) Regardless of the stream’s width to depth ratio (bankfull 
width/mean depth), minimum culvert width shall match or exceed 
stream bankfull width (water surface width at discharge associated 
with the 1.5-year return period). Combined width of multiple 
culverts is satisfactory. 

b) Culvert length shall extend beyond side slope toe. 
c) Slope of culvert shall match stream thalweg slope. 
d) Culverts shall be buried 1/6th of their height. 
e) When using multiple culverts, offset culvert inverts. Use the fewest 

and largest multiples possible.  
f) A minimum vertical separation of 1foot is required between the 

lowest placed culvert and multiples. 
g) Alignment of culvert shall match stream alignment. 

 
Stream Bank Stabilization – Although some stabilization projects may be a 
temporary band-aid and others may permanently lock a stream into place with 
negative consequences, bank stabilization is often required when infrastructure is 
threatened and/or restoration is not a feasible option.  The stream bank erosion 
sites identified via the Washington Conservation District 2001/2002 data 
gathering exercise should be re-evaluated.  Highly disturbed sites, exacerbated 
by human disturbance rather than natural occurrence should be prioritized and 
addressed.  Natural approaches to streambank restoration (often called 
bioengineering) should be favored over hard-armor or other structural solutions.  
The key to successful stabilization is an understanding of the natural processes 
that are causing destabilization at each location. 
 
Restoration – aside from the apparent need within the Afton Alps reach, the need 
for channel restoration is less apparent.  The most significant benefits to channel 
stability will come in the form of watershed improvements.  That being said the 
impoundments built through the headwaters, likely for erosion control and 
“wildlife habitat improvement” should be evaluated.  Removal or modification of 
improper facilities and water course restoration will improve adjacent and 
downstream habitat.  
 

Watershed Recommendations 
Groundwater wells - Regional groundwater pumping for irrigation, potable water and 
snow making has the potential for causing drawdown in the head of aquifers, resulting in 
reduced flow in Trout Brook.  Thus, the health of this stream is dependent upon 
maintaining the groundwater contribution.  Watershed managers should advocate for 
conservation, reclamation and efficient water use practices.  This will pose a challenge 
to managers as development in the study area progresses. 
 
Identification and protection of the groundwater recharge areas - Groundwater is 
susceptible to contamination when unrestricted development occurs within significant 
groundwater recharge areas.  Groundwater recharge is also threatened by inappropriate 
landuse practices.  It is therefore necessary to manage land use within groundwater 
recharge areas in order to ensure that pollution threats are minimized and recharge is 
maintained.  Protect groundwater quality by ensuring that any development that occurs 
within the basin shall have no adverse effect on groundwater quality and quantity.  
Relative to stormwater management the karst geology of the watershed should be taken 



Lower St. Croix Watershed Management Organization 

Emmons & Olivier Resources, Inc. 
w a t e r  |  e c o l o g y  |  c o m m u n i t y  

 

  22  

into account.  See Integrating Groundwater and Surface Water Management – Southern 
Washington County for more information on local karst geology.   
 
Road maintenance – Many reaches of Trout Brook are sand-filled, with a lack of well-
developed pool-riffle sequences.  This is due in part to noticeable high volumes of fines 
and sand contributed from road sanding and gravel road maintenance.  Road 
maintenance and road improvements should be put in place to minimize this 
contribution.         
 
Agriculture Best Management Practices – Portions of the basin’s headwaters are 
actively farmed and artificially drained for agriculture production.  Recent advancements 
in conservation drainage technologies have shown to reduce nutrient loading, increase 
groundwater recharge and improve productivity.  Conservation drainage is a term that 
symbolizes drainage with both crop production and environmental objectives in mind. It 
typically involves the implementation of one or more practices that mitigate unwanted 
environmental effects while still providing for, and in some cases, improving productivity 
benefits of artificial drainage systems.  Conservation Drainage and other agriculture best 
management practices should be promoted to improve the quality of surface and 
subsurface waters and increase groundwater recharge.   
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EXECUTIVE SUMARY 
Do to the significant disturbances caused by the pre-soil conservation movement 
agriculture practices and recovery post soil conservation progress, Trout Brook is likely 
healthier now than it was in the early 20th century.  Given enough time without addition 
disturbances Trout Brook would fully recover and would likely be hospitable for fish 
species of it name sake, but more recent and present disturbances are delaying and 
altering this recovery.    
 
While there are positive signs, such as the finding of Brown Trout by a DNR survey in 
2001, it is known with relatively certainty that these particular specimens likely moved in 
from nearby cold-water streams and that presently Trout Brook can not support the full 
life-cycle of trout.  Regardless of whether restoring the stream to support trout is a goal, 
there are numerous undertakings that can be implemented to improve the resource as a 
fishery (warm & cold water), for passive and active recreation, to support non-game 
species and natural plant communities and to restore the waters of the St. Croix River  
 
The recommendations included in this report range from large undertakings, across 
parcel boundaries, to do-it-yourself residential projects.  The more significant 
undertakings will require the collaboration of multiple private and public stakeholders and 
will likely require some public funding to implement.  Education and public assistance will 
be required to accomplish a meaningful number of the lot-by-lot projects across the 
watershed.  To truly improve or restore the waters of Trout Brook projects across both 
scales will need to be implemented. 
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Chapter 1:  Trout Brook Subwatershed  (TRB 1-4) 
1.1 Location and General 
Description 
The Trout Brook Subwatershed is within the 
Lower St. Croix Watershed Management 
Organization. Trout Brook watershed 
boundary, as well as the main channel and 
tributaries are located within Denmark 
Township and the City of Afton.  This 
subwatershed is located in Sections 31, 32, 
33, 34, 35 with small areas within Sections 
30 and 27 in the City of Afton (T.28N., 
R.20W.) In Demark Township (T.27N., 
R.20W.), it is located in Sections 2, 3, 4, 5, 
6, and 10.  Trout Brook flows into the St. 
Croix River in Section 2 of Denmark 
Township.  The Trout Brook channel 
commences as an intermittent channel at 
approximately the center of the southeast 
quarter, of Section 30, Afton, then flows 
south approximately one mile, and continues 
east into the St. Croix River a distance of 
31,000 feet (5.87 miles). The perennial 
reach of the channel begins in the SW1/4, 
SE1/4, Section 32, in Afton, flowing for a 
distance of 14,000 feet (2.7 miles).  The 
starting elevation of Trout Brook is 
approximately 1000 feet, with an outlet 
elevation into the St. Croix River at 
approximate elevation of 676 feet. See 
Figure 1 and 1.1a-1.1d. Trout Brook 
watershed has a total area of 4893 acres. 

Washington Conservation District 
 
Denmark Township – Water Resource Evaluation 
 

11

Trout Brook has the greatest complexity and 
diversity of drainage features within the 
study area.  Therefore it was divided into 4 
drainage areas (sub-subwatersheds) which 
are similar in nature. This allowed this 
subwatershed to be examined in greater 
detail.  These were labeled TRB 1 – 4. 
TRB-1, the southeastern most subwatershed 
is located in portions of Sections 2, 3, 10, 
11, Township 27N, Range 20W (Denmark 
Township)TRB-1 has an area of 727.4 acres.  
The main drainage feature is an intermittent 

stream which flows from south to north. 
TRB-1 includes the east facing slopes of 
Afton Alps Ski Area.  The spring run-off 
from these slopes flows into what appears to  
be the old Trout Brook stream channel.  The 
additional snowmelt from the ski area 
extends and expands spring run-off well 
beyond the typical season and restraints.  
The effects of this have not been studied. 

TRB-2 is located in portions of Sections 27, 
33, 34, 35, Afton (T.28N, R. 20W), and 
portions of Sections 2, 3, 4, 5, Denmark 
Township (T.27N, R.20W).  TRB-2 has an 
area of 2134 acres. The Trout Brook channel 
is a perennial stream throughout TRB-2. The 
northeast portion of the subwatershed is 
located in Afton State Park. 
TRB-3 is located in portions of Sections 4, 
5, Denmark Township (T.27N, R.20W.)  It 
has an area of 406 acres.  TRB-3contains a 
DNR protected waterbody (#82-483w in 
Section 5, Denmark Township).  Field 
investigation reveals this wetland is 
landlocked or would need a large storm 
event before water would outlet into an 
intermittent drainage channel and 
subsequently reach the main channel of 
Trout Brook approximately one mile away. 

Bedrock outcrop of the St. Lawrence and 
Franconia Formation along Trout Brook in TRB-2. 



1.2 Land Cover Classification TRB-4 is located in portions of Sections 30, 
31, 32, 33, Afton (T.28N, R.20W), portions 
of Sections 5, 6, Denmark Township 
(T.27N, R. 20W), and very small portions of 
Section 36, Woodbury (T.27N, R.21W). 
TRB-4 has an area of 1627 Acres.  It is 
dominated by 2 main intermittent channels, 
that converge into perennial Trout Brook at 
the outlet of TRB-4.  The outlet of this 
subwatershed is an impoundment structure 
which creates an in-stream pond. 

The Trout Brook subwatershed was mapped 
with several significant landscape units.  All 
or a significant portion of Landscape Units 
27-30 are located in this subwatershed.  
Further description and analysis is contained 
in the Landscape NRI report and the Afton 
NRI. The lower watersheds (TRB-1 and 
TRB-2) are characterized by woodlot land 
cover, with the upper watershed (TRB-3 and 
TRB-4) transitioning into agriculture 
landuse.  See Landscape NRI for more 
detail. 

Trout Brook is identified as a DNR- 
protected waterbody from the outlet into the 
St. Croix River to its intersection with 50th 
Street, approximately at the north line of 
Section 31, Afton.   

1.3 Water Quality Ranking 
Criteria 
Specific water quality management goals for 
the Trout Brook subwatershed have not been 
established by the LSCWMO.  Due to its 
drainage into the St. Croix River, Trout 
Brook subwatershed receives a water quality 
ranking of high.  See Figure 3 and Table 2. 

 

1.4 Erosion Index Ranking 
The Trout Brook subwatershed receives a 
severe erosion potential ranking with an EI 
value of 14.27.  Three of the four 
subwatersheds receive a severe ranking with 
the lowest ranking being in TRB-3 with a 
value of 7.54, and the highest being in TRB-
2 with a value of 18.99.  This severe ranking 
is evident by the steep topography, including 
escarpments, and concentration of drainage 
features.  In general the topography and soil 
erodibility (EI) rankings go from lower to 
higher moving from west to east 
(downstream) in the watershed. Also soil 
polygons boarding the streambed tend to 
receive a high erosion index ranking. 

Trout Brook perennial stream channel as it
enters Denmark Township, Section 4, T. 27N,
R.20W. 

The Trout Brook watershed contains several 
significant drainage channels.  The main 
channel starts within Afton before 
meandering into Denmark Township 
approximately 2 miles downstream.  It 
continues within Denmark Township for 
approximately a mile before re-entering 
Afton.  It continues within Afton for about 
one half mile before finally exiting Afton as 
the channel continues in Denmark Township 
to the St. Croix River.  See Figure 1 and 
1a-1d for location and drainage 
information. 
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EI value and ranking for each of the 
subwatersheds are: 
• TRB-1:  18.99, High 
• TRB-2 - 18.03, High 
• TRB-3 - 7.54, Moderate 
• TRB-4 - 10.21, High 
See Figures 3.1a – 3.1d and Table 4 

1.5 Natural Resource Inventory 
Results  
The St. Croix Valley Wildlife and 
Recreation Corridor Natural Resource 
Inventory, completed by the Washington 
Conservation District (WCD) gathered 
Water Resource NRI information for Trout 
Brook in the fall of 2000 and spring of 2001 
(Afton NRI) and fall of 2001 and spring 
2002.  All information was gathered 
utilizing Global Positioning System (GPS) 
Technology, and compiled and formatted 
using Geographic Information System (GIS) 
Technology.   
The purpose of this section is to provide 
specific water resource information gathered 
from the field inventory of Trout Brook, and 
further describe the features inventoried, 
identification of feature criteria, the 
significance of inventorying these features, 
and general discussion of findings.  See 
figures 6-6f, illustrating NRI features 
mapped for Trout Brook. 
Centerline of Stream:  This feature was 
mapped from the St. Croix River to the 
origin of the perennial stream channel in 
Section 32, Afton.  The centerline of stream 
feature was mapped until approximately the 
end of the perennial portion of the stream, 
and upstream of this was identified as a 
sediment delivery site.  The percent canopy 
tended to be high in the lower reaches, and 
opened within approximately the upper two 
thirds.  The riparian landuse was variable.  
The lower reach, within Afton State Park, 

contains intermittent undisturbed land cover 
and trail ways. Intermediate reaches 
contained current or evidence of recent 
pastureland.  The upper reach is dominated 
by cropland. 
Sediment Delivery Site:  This feature was 
mapped as a continuation of the main 
branch, and all intermittent channels which 
outlet into the main channel.  The sediment 
delivery areas (type) mapped in the lower 
reaches of the main channel were mapped as 
gullies, while the upper channel were 
waterways or non-erosive cropland within 
agricultural area.  The majority of the 
sediment delivery sites were mapped as 
having (severity index) slight erosion, 
although gullies with severe erosion are 
present. See Figure 6b  
Sedimentation Area Sedimentation Areas 
identified areas where soil deposition was 
evident.  The most significant type of 
sedimentation sites were ponding areas 
within the main channel.  The largest of 
these is a man-made pond located in the 
southeast quarter of the southeast quarter of 
Section 32, Afton.  Some sedimentation 
areas were located at the start of sediment 
delivery areas.  See Figure 6c. 
Stream Width:  Stream widths were 
measured at points along the perennial Trout 
Brook.  The width of the stream was 
measured at bank full, which is higher than 
the low or base flow water level, and the 
water level during the mapping period.  This 
feature was mapped to provide some base 
information regarding stream characteristics. 
See Figure 6f. 
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Streambank Erosion:  Streambank erosion 
was observed and mapped along perennial 
and intermittent reaches of Trout Brook.  
Streambank erosion condition and size 
tended to be moderate.  See Figure 6e. 
Human-Made features were mapped 
throughout the Trout Brook subwatershed.  
In general, the human-made features found 

tended to be associated with agricultural 
landuse prevalent in the upper watershed, 
and recreational uses in the lower watershed.  
See Figure 6a. 

Stream width was measured at various
locations of the perennial stream. 

 Tree Downfalls were mapped within the 
perennial Trout Brook if they made it 
difficult to walk the stream.  Since 
identification of tree downfalls was not 
associated with trout habitat, it was not high 
priority for mapping.  See Figure 6f. 
Seeps were predominately along perennial 
sections of Trout Brook, especially in the 
lower reaches of TRB-2.  The suspected old 
stream channel appears to have seepage 
throughout its entire reach.  See Figure 6d. 
Springs were mapped along perennial Trout 
Brook.  Springs are evident by the presence 
of small areas of white sands often with 
water bubbling out due to water pressure.  
These are locations of groundwater 
discharge.  Few springs were found in the 
Trout Brook subwatershed. See Figure 6d.



Washington Conservation District 
 
Denmark Township – Water Resource Evaluation 
 

15

 

Trout Brook Natural Resource Inventory 
Components 
Feature 
Inventoried 
 
 

Feature 
Type 
 
 

Additional 
Inventory 
Information 
 

Number 
of 
Features 
Mapped 

Why Feature Was 
Mapped 

 

Discussion 
 
 
 

Centerline 
Stream 

line percent 
canopy, 
riparian 
landuse 

NA Identification of where 
stream is located, 
determine amount of 
tree/shrub cover, 
identify what is 
adjacent to the stream 

This data can be used and 
compared as future site visits 
occur.  Canopy can affect such 
things as stream temperature and 
vegetative growth in and along the 
stream.  What is done along the 
stream impacts the stream itself. 

Sediment 
Delivery 

line type,                   
severity index 

25 Identification of where 
sediment could be 
entering the creek, 
and therefore identify 
areas which may 
need to be addressed 

In the US, sediment is the biggest 
polluter by volume.  Sediment can 
impact water quality, habitat, and 
carry nutrients, and other 
chemicals. 

Sediment-
ation Site 

area depression 
Area Type 

30 Identification of areas 
where sediment from 
a sediment delivery 
site may settle before 
entering the creek 

This data identifies and can be 
analyzed as to the amount of 
sediment that is treated.  May be 
areas where future sediment 
treatment facilities are located. 

Stream 
Width 

point number 71 Identification of 
stream characteristics 

Data can be used in stream 
classification & stream flow 
analysis. 

Streambank 
Erosion 

point condition,           
size 

65 Identification of areas 
where stream is 
unstable, and there is 
an opportunity for 
remediation 

These areas identify where 
streambank stabilization is 
warranted and should undergo 
further analysis. 

Human-
made 

point type,               
extent/feature 

480 Identifications of 
structures in and 
along creek 

These structures may impact 
stream flow, habitat, water quantity 
and quality. 

Tree 
Downfalls 

point none 127 Identification of where 
trees impede stream 
flow, and could 
provide habitat 

May impact stream flow, 
streambank erosion, habitat 

Seeps point none 100 Identification where 
groundwater may be 
discharging 

May provide base flow & other 
inputs 

Springs point none 12 Identification where 
groundwater is 
discharging 

May provide base flow & other 
inputs 

Total 
 

 910 
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