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Oak Glen Golf Course Stream and Buffer  
Improvement Project 

A. Project Location 

 

Figure 1. Location map for Oak Glen Golf Course Buffer Restoration Project. 

 

Project 
Location 

Immediate  
Waterbodies 
Impacted 

BMP Performance 

Estimated Thermal 
Local Reduction  Stream Habitat Improvement 

Oak Glen Golf Course Stream and 
Buffer Improvements are located 
between McKusick Road and 
Brown’s Creek State Trail. (1599 
McKusick Road in Stillwater, MN, 
55082) 

(see Figure 1 for a Location Map). 

Brown’s 
Creek 

In-stream 
temperature 
reduction of 6˚F on 
the warmest days 

• Meandering stream channel 
with well-defined pools and 
riffles 

 

• Undercut banks with sufficient 
vegetation to minimize erosion 
and bank failure 

 

• Improvement of stream bed 
materials (sand to gravel) 

 
 
 
 
 

Buffer – active maintenance  

Buffer – tree planting only 

Buffer – tree planting only 
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B. Description of Facility  

I. General Site Description 

Restoration addressed a highly manicured reach of Brown’s Creek located within a public 
golf course that had become excessively wide & shallow. Monitoring had indicated that 
anthropogenic changes resulted in a substantial warming of the cold-water fishery. The 
completed project enhanced wildlife habitat, reduced instream warming, and improved 
course aesthetics while still meeting the strict playability standards of the golf course. 

Partners Project Purpose Drainage 
Size 

Project 
Completed Maintenance Requirement 

BCWD, 
Oak Glen 
Golf Course 
c/o Wilson 
Golf Group 

The completed project 
enhanced wildlife habitat, 
reduced instream warming, and 
improved course aesthetics 
while still meeting the strict 
playability standards of the golf 
course. 

NA 2011 

BCWD direct maintenance 
responsibilities ended in 2017. 
Per binding agreement with the 
BCWD, the golf course owner is 
responsible for maintenance 
through 2027. 

Note 1: Oak Glen Golf Course is responsible for maintenance. 
Costs 

Total Project Cost: $320,000 (including design and construction) 

• Leveraged Clean Water Fund Grants: $210,000 (65%) 

• Local BCWD Tax Levy:  $110,000 

II. Parts Inventory 

Not Applicable for this project 

III. Stormwater Management Facilities 
The project converted 2.5 acres of irrigated turf grass (previously mowed to the stream 
banks) to a native buffer. The stream, which had historically been ditched and straightened, 
was reshaped to restore stream health and function. 

IV. Accessibility 
To perform maintenance on the Oak Glen Buffer Restoration, three possible access routes are 
available; one through the Oak Glen Golf Course property, second along the DNR Brown’s 
Creek trail property, and third from McKusick Road North. 

Before accessing the Oak Glen Buffer Restoration area, contact Pete Mogren, Golf Course 
Superintendent, and provide advanced notice of an upcoming inspection. 

   Contact Personnel Contact Number Organization Advanced Notice 
Pete Mogren, 
Golf Course Superintendent 651-689-0158 Oak Glen Golf Course 24-48 hours 
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V. Start-Up and Operating Procedures

a. Process Description
Not Applicable for this project

b. Controls
Not Applicable for this project

c. Start – Up Procedures
Not Applicable for this project

d. Normal Operating Procedures
The following personnel can be contacted for normal operating procedure questions.

   Contact Personnel Contact Number Organization 

Primary Karen Kill,  
Administrator 651-330-8220 x26 BCWD 

Secondary Mike Majeski, 
Conservation Biologist 612-500-5260 Emmons & Olivier Resources, 

Inc. 

Secondary Pete Mogren, 
Golf Course Superintendent 651-689-0158 Oak Glen Golf Course 

e. Common Operating Problems
Not Applicable for this project

C. Maintenance and Inspection Requirements

I. Planning Maintenance and Inspections
As of January 1, 2018, Oak Glen Golf Course is responsible for maintenance of the stream
buffer. The buffer area should be managed for high quality native grasses and forbs; all
invasive and aggressive species should be removed or treated promptly.

Given the specialized nature of the maintenance and critical timing of treatment the BCWD
has recommended that the Golf Course contract this work out.  In 2018 the work was
completed by Landbridge Ecological.

Visual inspections by District personnel and/or agent should be made a minimum of twice
per year between the months of April and November to ensure maintenance is occurring
and relay deficiencies and/or recommendations.

a. Inspection Procedures

Item Item 
Location Parameter Measured Inspection 

Frequency 

Visual 
Inspection 

Extent of 
buffer 

• Evaluation of recent maintenance activities by
golf course and/or Contractor and forecasting
future activities

• Stream stability/erosion
• Evidence of beaver activity
• Any golf course management activities that may

be detrimental to buffer and/or creek

Minimum of 
2 times 
during 

growing 
season 
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Inspections should include the following documentation and measurement of the 
following BMP/project components: 

1. Evaluation of recent maintenance activities by Golf course and/or Contractor and
forecasting future activities
a. Presence of invasive species
b. Presence of volunteer woody species
c. Inadequate vegetative cover

2. Stream stability/erosion
3. Evidence of beaver activity
4. Condition of planted trees and shrubs and identification of any necessary maintenance
5. Any golf course management activities that may be detrimental to the buffer and/or

creek

b. Maintenance Procedures

Maintenance of the buffer is the responsibility of the Oak Glen Golf Course. The District
should dedicate personnel/budget to ensure adequate maintenance is completed.

Item Corrective 
Action Maintained by Maintenance 

Frequency 
Estimated Annual Cost 

(Based on 2026 Estimate) 
Annual 
Inspection N/A BCWD Twice per year $700 

Anticipated Total Yearly Cost: $700 

II. Corrective Actions and Modifications
Necessary corrective action is directly tied to conditions of problem

III. In-house Verses Contracted Labor
The District has strongly recommended that the Golf Course contract the specialized natural
areas management work with a qualified contractor, as natural areas management is
substantially different that traditional golf course maintenance.  The Golf Course needs to
proactively engage and manage the contractor.

D. Maintenance Responsibilities and Agreements
BCWD was responsible for completing regular vegetation maintenance to remove invasive and
aggressive species through the year 2017.  After 2017, the Oak Glen Golf Course is responsible
for buffer vegetation maintenance responsibilities. The Oak Glen Golf Course Stream and Buffer
Improvements Project received Clean Water Funds from the State of Minnesota, which requires
the project to remain in place and be maintained for a minimum of 15 years.

I. Manufacturer’s Recommendations

Not Applicable for this project
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II. Safety
Not Applicable for this project

E. Records and Reporting
Records and Reporting should be maintained either in the District’s Fulcrum or MapFeeder
online database. The following information should be recorded during all inspection visits.
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Record of Annual Inspection and Maintenance Program: 

Inspector Information 

Visit Number: 

Name 

Date: 

Inspection Area Structure Description Notes/Condition 

1. Evaluation of recent
maintenance activities
by Golf course and/or
Contractor and
forecasting future
activities

Presence of invasive species 

Presence of volunteer woody 
species 

Inadequate vegetative cover 

2. Buffer/Stream
Assessment

Stream stability/erosion 

Evidence of beaver activity 

Condition of planted trees and 
shrubs and identification of any 
necessary maintenance 

Any golf course management 
activities that may be detrimental 
to buffer and/or creek 

Maintenance Description: 

Contractor / Maintenance Crew Information 

Date: 

Name: 

Phone: 

Address: 

Maintenance Description: 



BCWD Capital Improvement Standard Operating Procedures Manual: Oak Glen Golf Course Improvements                   P g | 7  

I. Sampling and Performance Monitoring 

a. Sampling and Analysis  
Not Applicable for this project 

b. Performance Monitoring  
A geomorphic assessment was completed twice after the project was completed, the 
latest occurred in September 2013. It would be informative to reproduce the 
geomorphic survey again in 2020 to evaluate the long-term performance of the 
restoration and document the stream condition. The results of the survey will be 
important to determine if any repair or maintenance activities are required. The 
approximate cost for the District engineer to conduct the geomorphic survey and 
analyze the data is $2,400. This cost includes a brief report detailing the pre and post 
project data results, comparative graphs, and recommendations.    
 
The MN Department of Natural Resources completed a partial fish survey within the 
project reach on September 13, 2016.  A complete fish survey and data analysis would 
be valuable to evaluate fish population trends over time following the stream 
restoration. The District should coordinate with the MNDNR to conduct the surveys on a 
biennial basis. If the DNR is able to conduct the surveys, there would be no cost to the 
District.  If the DNR is unable to conduct the fish surveys, the District engineer could 
contract with a local university to conduct the surveys. Saint Mary’s University has 
conducted fish surveys in the District over the last several years. The approximate cost 
for Saint Mary’s fisheries staff to conduct a fish survey within the Oak Glen restoration 
reach is $500.        

F.  Emergency Plan and Operating Procedures  

I. Emergency Plan 
Always call 911 in a situation that presents a risk of immediate bodily harm to yourself or 
the surrounding community. 

II. Emergency Operating Procedures 
In the event on an operational emergency, please contact the following personnel for 
further assistance. 

Contact Personnel Contact Number Organization 

Primary Karen Kill,  
Administrator 651-330-8220 x26 BCWD 

Primary Pete Mogren, 
Golf Course Superintendent 651-689-0158 Oak Glen Golf Course 

Secondary Kevin Biehn, 
 Design Landscape Architect 651-770-8448 Emmons & Olivier Resources, 

Inc. 
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G. Appendices 

I. Construction Plans  

II. Agreements 
a. Cooperative agreement between Oak Glen Golf Course and Brown’s Creek Watershed 

District 
 







ENGINEERS LINE MN/DOT
 ITEM DESCRIPTION UNIT ESTIMATED ITEM ITEM NO.

QUANTITIES
1 2021.501 MOBILIZATION LS 1.0
2 2101.511 SITE CLEARING LS 1.0
3 2104.509 REMOVE 12" DIA CMP LF 52.0
4 2105.507 COMMON EXCAVATION - REMOVAL CY 392.0
5 2105.507 COMMON EXCAVATION - EMBANKMENT CY 32.0
6 2501.511 12" HDPE DUAL WALL PIPE LF 64.0
7 2501.515 12" HDPE DUAL WALL FLARED END EA 1.0
8 2506.502 DRAINAGE STRUCTURE (12" AGRI-DRAIN OR APPROVED EQUAL) EA 1.0
9 2511.505 HAND-PLACED RIPRAP, CLASS II (Riprap Apron) TON 12.0
10 2511.505 HAND-PLACED RIPRAP, CLASS IV (Boulder Toe) TON 58.0
11 2511.505 HAND-PLACED RIPRAP, CLASS IV (Cross Vanes & Single Vanes) TON 70.0
12 2540.601 BOULDER WALL SF (FACE) 1125.0
13 2557.520 HAZARD STAKES-SHORT EA 50.0
14 2557.520 HAZARD STAKES-TALL EA 40.0
15 2557.502 FENCING, 5' HEIGHT EXTRUDED PLASTIC OHSA ORANGE COLOR LF 65.0
16 2563.601 TRAFFIC CONTROL LS 1.0
17 2571.502 DECIDUOUS TREE, NO. 20 CONTAINER TREE 43.0
18 2571.502 DECIDUOUS TREE, 2.5" B&B TREE 11.0
19 2571.503 ORNAMENTAL TREE, NO. 20 CONTAINER TREE 12.0
20 2571.505 DECIDUOUS SHRUB NO. 5 CONTAINER SHRUB 400.0
21 2571.507 PERENNIAL  - 3.5" CONT. (1.5' O.C.) PLANT 2934.0
22 2571.507 PERENNIAL  - PLUG (1.5' O.C.) PLANT 8524.0
23 2573.530 STORM DRAIN INLET PROTECTION EA 3.0
24 2573.54 FILTER LOG, 9" DIA. COMPOST SOCK LF 252.0
25 2573.602 TEMPORARY ROCK CONSTRUCTION ENTRANCE EA 2.0
26 2575.501 SEEDING AC 0.2
27 2575.502 SEED, MIXTURE - MNDOT 260 LB 0.1
28 2575.505 SOD - MINERAL SY 2098.0
29 2575.505 SOD - BENTGRASS SY 200.0
30 2575.511 MULCH MATERIAL, TYPE 6 - SHREDDED HARDWOOD MULCH CY 39.0
31 2575.511 MULCH MATERIAL, TYPE 3 TON 0.2
32 2575.523 EROSION CONTROL BLANKET, CATEGORY 4 (GEOCOIR/DEKOWE 700 OR APPROVED EQUAL) SY 2105.0
33 2575.523 EROSION CONTROL BLANKET, CATEGORY 3 (ANTIWASH/GEOJUTE OR APPROVED EQUAL) SY 745.0
34 2575.535 WATER (Sod) M GAL 20.0
35 2575.551 COMPOST, GRADE 2 CY 300.0
36 2577.503 FIBER LOG, 18" DIA. COIR LOG LF 245.0













W1 

% Quantity Scientific Name Common Name Plug 3.5" Pot Spacing

35% 168 Carex vulpinoidea Fox Sedge 126 42 1.5' O.C.

10% 48 Carex stricta Tussock Sedge 36 12 1.5' O.C.

5% 24 Calamagrostis canadensis Blue Joint Grass 18 6 1.5' O.C.

10% 48 Iris versicolor Blue Flag Iris 36 12 1.5' O.C.

35% 168 Juncus effusus Soft Rush 126 42 1.5' O.C.

5% 24 Physostegia virginiana Obedient Plant 18 6 1.5' O.C.

100% 480 Perennial Total 360 120

W2 

% Quantity Scientific Name Common Name Plug 3.5" Pot Spacing

35% 163 Carex vulpinoidea Fox Sedge 123 41 1.5' O.C.

10% 47 Carex stricta Tussock Sedge 35 12 1.5' O.C.

5% 23 Calamagrostis canadensis Blue Joint Grass 18 6 1.5' O.C.

10% 47 Iris versicolor Blue Flag Iris 35 12 1.5' O.C.

35% 163 Juncus effusus Soft Rush 123 41 1.5' O.C.

5% 23 Physostegia virginiana Obedient Plant 18 6 1.5' O.C.

100% 467 Perennial Total 350 117

W3

% Quantity Scientific Name Common Name Plug 3.5" Pot Spacing

35% 345 Carex vulpinoidea Fox Sedge 259 86 1.5' O.C.

10% 99 Carex stricta Tussock Sedge 74 25 1.5' O.C.

5% 49 Calamagrostis canadensis Blue Joint Grass 37 12 1.5' O.C.

10% 99 Iris versicolor Blue Flag Iris 74 25 1.5' O.C.

35% 345 Juncus effusus Soft Rush 259 86 1.5' O.C.

5% 49 Physostegia virginiana Obedient Plant 37 12 1.5' O.C.

100% 987 Perennial Total 740 247

W4

% Quantity Scientific Name Common Name Plug 3.5" Pot Spacing

35% 287 Carex vulpinoidea Fox Sedge 215 72 1.5' O.C.

10% 82 Carex stricta Tussock Sedge 61 20 1.5' O.C.

5% 41 Calamagrostis canadensis Blue Joint Grass 31 10 1.5' O.C.

10% 82 Iris versicolor Blue Flag Iris 61 20 1.5' O.C.

35% 287 Juncus effusus Soft Rush 215 72 1.5' O.C.

5% 41 Physostegia virginiana Obedient Plant 31 10 1.5' O.C.

100% 819 Perennial Total 614 205

W5 

% Quantity Scientific Name Common Name Plug 3.5" Pot Spacing

35% 364 Carex vulpinoidea Fox Sedge 273 91 1.5' O.C.

10% 104 Carex stricta Tussock Sedge 78 26 1.5' O.C.

5% 52 Calamagrostis canadensis Blue Joint Grass 39 13 1.5' O.C.

10% 104 Iris versicolor Blue Flag Iris 78 26 1.5' O.C.

35% 364 Juncus effusus Soft Rush 273 91 1.5' O.C.

5% 52 Physostegia virginiana Obedient Plant 39 13 1.5' O.C.

100% 1040 Perennial Total 780 260

W6 

% Quantity Scientific Name Common Name Plug 3.5" Pot Spacing

35% 369 Carex vulpinoidea Fox Sedge 277 92 1.5' O.C.

10% 105 Carex stricta Tussock Sedge 79 26 1.5' O.C.

5% 53 Calamagrostis canadensis Blue Joint Grass 40 13 1.5' O.C.

10% 105 Iris versicolor Blue Flag Iris 79 26 1.5' O.C.

35% 369 Juncus effusus Soft Rush 277 92 1.5' O.C.

5% 53 Physostegia virginiana Obedient Plant 40 13 1.5' O.C.

100% 1054 Perennial Total 791 264

UB1

% Quantity Scientific Name Common Name Plug 3.5" Pot Spacing

15% 6 Rudbecki fulgida 'Goldsturm' Black Eyed Susan 4 1 1.5' O.C.

25% 9 Schizachyrium scoparium Little Bluestem 7 2 1.5' O.C.

10% 4 Echinacea purpurea Purple Coneflower 3 1 1.5' O.C.

10% 4 Monarda fistulosa Bee Balm 3 1 1.5' O.C.

25% 9 Bouteloua curtipendula Sideoats Grama 7 2 1.5' O.C.

15% 6 Dalea purpurea Purple Prairie Clover 4 1 1.5' O.C.

100% 37 Perennial Total 28 9

UB2

% Quantity Scientific Name Common Name Plug 3.5" Pot Spacing

15% 15 Rudbecki fulgida 'Goldsturm' Black Eyed Susan 12 4 1.5' O.C.

25% 26 Schizachyrium scoparium Little Bluestem 19 6 1.5' O.C.

10% 10 Echinacea purpurea Purple Coneflower 8 3 1.5' O.C.

10% 10 Monarda fistulosa Bee Balm 8 3 1.5' O.C.

25% 26 Bouteloua curtipendula Sideoats Grama 19 6 1.5' O.C.

15% 15 Dalea purpurea Purple Prairie Clover 12 4 1.5' O.C.

100% 103 Perennial Total 77 26

UB3

% Quantity Scientific Name Common Name Plug 3.5" Pot Spacing

15% 182 Rudbecki fulgida 'Goldsturm' Black Eyed Susan 137 46 1.5' O.C.

25% 304 Schizachyrium scoparium Little Bluestem 228 76 1.5' O.C.

10% 121 Echinacea purpurea Purple Coneflower 91 30 1.5' O.C.

10% 121 Monarda fistulosa Bee Balm 91 30 1.5' O.C.

25% 304 Bouteloua curtipendula Sideoats Grama 228 76 1.5' O.C.

15% 182 Dalea purpurea Purple Prairie Clover 137 46 1.5' O.C.

100% 1214 Perennial Total 911 304

UB4

% Quantity Scientific Name Common Name Plug 3.5" Pot Spacing

15% 107 Rudbecki fulgida 'Goldsturm' Black Eyed Susan 80 27 1.5' O.C.

25% 178 Schizachyrium scoparium Little Bluestem 133 44 1.5' O.C.

10% 71 Echinacea purpurea Purple Coneflower 53 18 1.5' O.C.

10% 71 Monarda fistulosa Bee Balm 53 18 1.5' O.C.

25% 178 Bouteloua curtipendula Sideoats Grama 133 44 1.5' O.C.

15% 107 Dalea purpurea Purple Prairie Clover 80 27 1.5' O.C.

100% 710 Perennial Total 533 178

UB5

% Quantity Scientific Name Common Name Plug 3.5" Pot Spacing

15% 91 Rudbecki fulgida 'Goldsturm' Black Eyed Susan 68 23 1.5' O.C.

25% 151 Schizachyrium scoparium Little Bluestem 113 38 1.5' O.C.

10% 61 Echinacea purpurea Purple Coneflower 45 15 1.5' O.C.

10% 61 Monarda fistulosa Bee Balm 45 15 1.5' O.C.

25% 151 Bouteloua curtipendula Sideoats Grama 113 38 1.5' O.C.

15% 91 Dalea purpurea Purple Prairie Clover 68 23 1.5' O.C.

100% 605 Perennial Total 454 151

UB6

% Quantity Scientific Name Common Name Plug 3.5" Pot Spacing

15% 69 Rudbecki fulgida 'Goldsturm' Black Eyed Susan 52 17 1.5' O.C.

25% 116 Schizachyrium scoparium Little Bluestem 87 29 1.5' O.C.

10% 46 Echinacea purpurea Purple Coneflower 35 12 1.5' O.C.

10% 46 Monarda fistulosa Bee Balm 35 12 1.5' O.C.

25% 116 Bouteloua curtipendula Sideoats Grama 87 29 1.5' O.C.

15% 69 Dalea purpurea Purple Prairie Clover 52 17 1.5' O.C.

100% 463 Perennial Total 347 116

UN1

% Quantity Scientific Name Common Name Plug 3.5" Pot Spacing

40% 90 Aruncus dioicus White Goat's Beard 0 90 2.5' O.C.

20% 130 Echinacea purpurea Purple Coneflower 98 33 1.5' O.C.

20% 130 Chelone obliqua Rose Turtlehead 98 33 1.5' O.C.

20% 130 Zizea aurea Golden Alexanders 98 33 1.5' O.C.

100% 650 Perennial Total 293 188

UN2

% Quantity Scientific Name Common Name Plug 3.5" Pot Spacing

15% 297 Rudbecki fulgida 'Goldsturm' Black Eyed Susan 223 74 1.5' O.C.

40% 792 Schizachyrium scoparium Little Bluestem 594 198 1.5' O.C.

15% 297 Echinacea purpurea Purple Coneflower 223 74 1.5' O.C.

10% 198 Monarda fistulosa Bee Balm 149 50 1.5' O.C.

10% 198 Zizea aurea Golden Alexanders 149 50 1.5' O.C.

10% 198 Solidago speciosa Showy Goldenrod 149 50 1.5' O.C.

100% 1980 Perennial Total 1485 495

UN3

% Quantity Scientific Name Common Name Plug 3.5" Pot Spacing

15% 152 Rudbecki fulgida 'Goldsturm' Black Eyed Susan 114 38 1.5' O.C.

30% 305 Schizachyrium scoparium Little Bluestem 228 76 1.5' O.C.

15% 152 Echinacea purpurea Purple Coneflower 114 38 1.5' O.C.

15% 152 Monarda fistulosa Bee Balm 114 38 1.5' O.C.

10% 102 Zizea aurea Golden Alexanders 76 25 1.5' O.C.

15% 152 Solidago speciosa Showy Goldenrod 114 38 1.5' O.C.

100% 1015 Perennial Total 761 254

SH

% Quantity Scientific Name Common Name Size Type Spacing

20% 80 Cephalantus occidentalis Buttonbush 24" HEIGHT #5 Cont. 5' O.C.

25% 100 Cornus sericea Red Osier Dogwood 24" HEIGHT #5 Cont. 5' O.C.

20% 80 Cornus racemosa Gray Dogwood 24" HEIGHT #5 Cont. 5' O.C.

20% 80 Amelanchier alnifolia Regent Serviceberry 24" HEIGHT #5 Cont. 5' O.C.

15% 60 Rosa palustris Swamp Rose 24" HEIGHT #5 Cont. 5' O.C.

100% 400

TREES

Symbol Quantity Scientific Name Common Name Size Type Container

AB 6 Amelanchier x grandiflora 'Autumn Brilliance' Autumn Brilliance Serviceberry na #20 Cont. Pot

TH 6 Cratageus crusgalli Hawthorn na #20 Cont. Pot

RM 10 Acer rubrum Red Maple na #20 Cont. Pot

RB 3 Betula nigra River Birch na #20 Cont. Pot

KC 11 Gymnocladus occidentalis Kentucky Coffeetree 2.5" cal. In. B&B NA

TX 5 Larix laricina Tamarack na #20 Cont. Pot

SW 13 Quercus bicolor Swamp White Oak na #20 Cont. Pot

54
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