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Appendix B Soils 

Soils 
# LABEL SOIL NAME Acres in Watershed 
1 Ad Alluvial Land 678.53 
2 AlC Alpena Gravelly Sandy Loam 10.31 
3 AuB Au Gres Sand 646.03 
4 AvA Au Gres Loamy Sand Varien  6.47 
5 BlE Blue Lake Sand 19.76 
6 Bp Borrow Pits 21.98 
7 Bs Brevort Mucky Loamy Sand 53.22 
8 Bu Bruce Mucky Fine SL 5.38 
9 Cb Carbondale, Lupton, Rifle 3264.19 
10 Ch Cathro Muck 251.13 
11 Ck Cathro + Tacoosh Mucks 3404.60 
12 ClA Charlevoix Sandy Loam 9664.66 
13 CrA Croswell Sand 1003.61 
14 Dd Dawson + Greenwood Peats 439.90 
15 Dm Deford Loam Fine Sand 10.19 
16 Es Ensley + Angelica Soils 6362.73 
17 Gw Greenwood Peat 361.88 
18 IoB Iosco Sand 81.90 
19 KaB Kalkaska Sand 235.12 
20 KaD Kalkaska Sand 115.60 
21 KdB Karlin Sandy Loam 56.91 
22 Kr Kinross Mucky Sand 20.05 
23 KsB Kiva Sandy Loam 82.41 
24 KsD Kiva Sandy Loam 59.87 
25 Lm Limestone Rock Land 45.86 
26 LoB Longrie Sandy Loam 105.65 
27 Mh Marsh 7.19 
28 MlB Melita Sand 8.68 
29 MnB Menominee Loamy Sand 55.43 
30 Nh Nahma Loam 311.99 
31 OnB Onaway Fine Sandy Loam 133.32 
32 OnC Onaway Fine Sandy Loam 52.32 
33 OtB Onota-Deerton Complex 45.49 
34 Rc Roscommon Mucky Sand 632.92 
35 RuB Rubicon Sand 2663.73 
36 RuD Rubicon Sand 2206.56 
37 SuA Summerville Fine Sandy Loam 121.44 
38 SvA Summerville Fine Sandy Loam 129.69 
39 Ta Tawas Muck 734.82 
40 TrB Trenary Fine Sandy Loam 4757.70 
41 TrC Trenary Fine Sandy Loam 68.25 
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# LABEL SOIL NAME Acres in Watershed 
42 TrD Trenary Fine Sandy Loam 298.48 
43 W Water 69.89 
44 WaA Wainola Fine Sand 8.29 
45 Wm Wainola Fine Sand 2.89 
46  Carbondale & Tawas Soils 376.54 
47  Carthro & Ensley Complex 252.49 
48  Charlevoix & Ensley Complex 145.78 
49  Ensley Muck 4.6 
50  Escanaba Loamy Fine Sand 1.62 
51  Greenwood & Dawson Soils 20.88 
52  Nadeau Fine Sandy Loam 2.52 
53  Shoepac & Ensley Complex 316.45 
54  Shoepac & Trenary Silt Loams 25.05 
55  Trenary Silt Loam 35.92 
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Appendix C Fish Planting History 

Fish Planting History 

County  

Water 
Site 

(Town 
Range 

Section)  

Species 
Strain  

  Date  Number 

Avg. 
Length 

(in.)  Operation  
Fin Clips, Marks, 

Tags  
Days River Brook trout  

DAYS 
RIVER Assinica/Rome  

Delta 
(41N 22W 

22)   5/29/1985 550 5.48 State Plant none 
Days River Brook trout  

DAYS 
RIVER Temiscame  

Delta 
(41N 22W 

34)   8/15/1985 2,000 3.6 

Private 
Plant 

(under 
permit) none 

Days River Brook trout  
DAYS 
RIVER Assinica/Rome  

Delta 
(41N 22W 

22)   5/23/1986 470 6.88 State Plant none 
Days River Brook trout  

DAYS 
RIVER Owhi  

Delta 
(41N 22W 

22)   5/6/1987 500 5.76 State Plant right pectoral clip 
Days River Brook trout  

MOUTH Assinica/Rome  

Delta 
(40N 22W 

02)   6/3/1987 6,500 6.12 State Plant none 
Days River Brook trout  

MOUTH Assinica/Rome  

Delta 
(40N 22W 

02)   6/3/1987 16,000 6.12 State Plant none 
Days River Brook trout  

DAYS 
RIVER Assinica/Maine  

Delta 
(41N 22W 

22)   4/27/1988 550 6.36 State Plant none 
Days River Brook trout  

DAYS 
RIVER Maine  

Delta 
(41N 22W 

22)   5/9/1989 2,050 6.6 State Plant none 
Days River Brook trout  

DAYS 
RIVER Assinica/Maine  

Delta 
(41N 22W 

22)   5/22/1990 2,000 7.12 State Plant none 
Days River Brook trout  

DAYS 
RIVER Owhi  

Delta 
(41N 22W 

22)   4/23/1991 2,000 6.16 State Plant none 
Delta Days River Brook trout  5/18/1992 2,000 6.4 State Plant none 
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County  

Water 
Site 

(Town 
Range 

Section)  

Species 
Strain  

  Date  Number 

Avg. 
Length 

(in.)  Operation  
Fin Clips, Marks, 

Tags  
DAYS 
RIVER Owhi  

(41N 22W 
22)   

Days River Brook trout  
DAYS 
RIVER Assinica/Maine  

Delta 
(41N 22W 

22)   5/14/1993 2,000 7.28 State Plant none 
Days River Brook trout  

DAYS 
RIVER Assinica/Maine  

Delta 
(41N 22W 

22)   5/6/1994 2,000 6.96 State Plant none 
Days River Brook trout  

DAYS 
RIVER Assinica/Maine  

Delta 
(41N 22W 

22)   5/15/1995 2,000 7.88 State Plant none 
Days River Brook trout  

DAYS 
RIVER Assinica  

Delta 
(41N 22W 

22)   5/17/1996 2,000 6.96 State Plant none 
Days River Brook trout  

DAYS 
RIVER Assinica  

Delta 
(41N 22W 

22)   5/7/1997 1,600 7.16 State Plant none 
Days River Brook trout  

DAYS 
RIVER Temiscame  

Delta 
(41N 22W 

22)   5/4/1998 2,000 5.12 State Plant none 
Days River Brook trout  

DAYS 
RIVER Assinica  

Delta 
(41N 22W 

22)   5/6/1999 2,000 6.96 State Plant none 
Days River Brook trout  

DAYS 
RIVER Iron River  

Delta 
(41N 22W 

22)   5/12/2000 2,000 5.68 State Plant none 
Days River Brook trout  

DAYS 
RIVER Iron River  

Delta 
(41N 22W 

22)   5/14/2001 2,460 5.52 State Plant none 
Days River Brook trout  

DAYS 
RIVER Assinica  

Delta (41N 22W   5/13/2002 2,500 6.96 State Plant none 
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County  

Water 
Site 

(Town 
Range 

Section)  

Species 
Strain  

  Date  Number 

Avg. 
Length 

(in.)  Operation  
Fin Clips, Marks, 

Tags  
22) 

Days River Brook trout  
DAYS 
RIVER Assinica  

Delta 
(41N 22W 

22)   
4/29/2004 

12:30 2,500 6.48 State Plant none 
Days River Brook trout  

DAYS 
RIVER Nipigon  

Delta 
(41N 22W 

22)   
11/5/2004 

17:00 2,500 4.676 
Educational 
Institution right ventral clip 

Delta 

Days River 
Tributary 
40N 22W 

04 
Steelhead 
Michigan 

6/6/1986 10,000 3.76 State Plant none 

Delta 

Days River 
Tributary 
40N 22W 

04 
Brook trout 

Assinica/Rome 

5/29/1987 15,000 2.08 State Plant none 
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Appendix D Site Maps 

Site Maps 
 

This appendix includes site maps for the Pollutant Sites. Each map shows a photo of the site as 
well as a sketch of the overhead view.  The table on the right lists the site number, site name, 
category, and location information, source of pollutants, justification, and recommended BMP’s.   
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SITE NO. B ER 1 

PROJECT (SITE) NAME 

Days River Stream Bank Erosion 1 

CATEGORY 

Stream Bank/Shoreline 

COUNTY Delta 

TOWNSHIP Brampton 

TOWNSHIP RANGE SECTION 

40N 22W 3 

LAT  

LONG 

SOURCE OF POLLUTANT 

Stream Bank 

JUSTIFICATION 

Stabilize stream banks that are eroding and 
contributing sediment to the water body.   

PROPOSED BMP’s 

1.  Stream Bank Stabilization 
2. Rip Rap  
3. Critical area treatment 
4. River Energy diffusion before bank 
5.  

The engineered drawings for this site will be 
done by an Engineer Firm or NRCS accord-
ing to DEQ specifications.   

 

 100’ x 6’ x 4’ 



SITE NO. B ER 2 

PROJECT NAME 

Days River Stream Bank Erosion 2 

CATEGORY 

Stream Bank/Shoreline 

COUNTY Delta 

TOWNSHIP Brampton 

TOWNSHIP RANGE SECTION 

40N 22W 3 

LAT  

LONG 

SOURCE OF POLLUTANT 

Stream Bank Erosion 

JUSTIFICATION 

Stabilize stream banks that are eroding and 
contributing sediment to the water body.  
Prevent river from under mining the Days 
River Road. 

PROPOSED BMP’s 

1. Stream Bank Stabilization 
2. Rip Rap 
3. Critical area treatment 
4.  Obstruction removal 
5.  

The engineered drawings for this site will be 
done by an Engineer Firm or NRCS accord-
ing to DEQ specifications.   

 

 



SITE NO. B ER 4 

PROJECT NAME 

Days River Stream Bank Erosion 4 

CATEGORY 

Stream Bank/Shoreline 

COUNTY Delta 

TOWNSHIP Brampton 

TOWNSHIP RANGE SECTION 

40N 22W 4 

LAT N 45° 53.4740 

LONG 

SOURCE OF POLLUTANT 

Stream Bank Erosion 

JUSTIFICATION 

Stabilize stream banks that are eroding and 
contributing sediment to the water body.  
Prevent river from under mining the struc-
tural safety of the home. 

PROPOSED BMP’s 

1. Stream Bank Stabilization 
2. Rip Rap 
3. Critical area treatment 
4. Obstruction Removal 
5.  

The engineered drawings for this site will be 
done by an Engineer Firm or NRCS accord-
ing to DEQ specifications.   

 

W 87° 01.7780 

100’ x 6’ x 4’ 



SITE NO. B ER 7 

PROJECT NAME 

Days River Stream Bank 7 

CATEGORY 

Steam Bank/ shoreline 

COUNTY Delta 

TOWNSHIP Brampton 

TOWNSHIP RANGE SECTION 

40N 22W 4 

LAT  

LONG 

SOURCE OF POLLUTANT 

Bank Erosion 

JUSTIFICATION 

Stabilize stream banks that are eroding and 
contributing sediment to the water body.   

PROPOSED BMP’s 

1. Steam Bank Stabilization 
2. Critical Area Treatment 
3. Cribs 
4. Rip Rap 
5. Bioengineering 
6.  

The engineered drawings for this site will be 
done by an Engineer Firm or NRCS accord-
ing to DEQ specifications.   

 

 

350’ x 10’ x 11’ 



SITE NO. B ER 9 

PROJECT NAME 

Days River Stream Bank 9 

CATEGORY 

Stream Bank/Shoreline 

COUNTY Delta 

TOWNSHIP Brampton 

TOWNSHIP RANGE SECTION 

41N 22W 34 

LAT N 45° 54.1870 

LONG 

SOURCE OF POLLUTANT 

Bank Erosion 

JUSTIFICATION 

Stabilize stream banks that are eroding and 
contributing sediment to the water body.  
Prevent large slope from continuing to erode 
into the river.   

PROPOSED BMP’s 

1. Stream Bank Stabilization 
2. Critical Area Treatment 
3. Revetments 
4. Bioengineering  
5.  

The engineered drawings for this site will be 
done by an Engineer Firm or NRCS accord-
ing to DEQ specifications.   

 

W 87° 02.1630 

16’ x 8’ x 4’ 



SITE NO.  B ER 10 

PROJECT NAME 

Days River Stream Bank 10 

CATEGORY 

Stream Bank/Shoreline 

COUNTY Delta 

TOWNSHIP Brampton 

TOWNSHIP RANGE SECTION 

41N 22W 34 

LAT N 45°54.1910 

LONG 

SOURCE OF POLLUTANT 

Bank Erosion 

JUSTIFICATION 

Stabilize steam banks that are eroding and 
contributing sediment to the water body. 

PROPOSED BMP’s 

1. Stream Bank Stabilization 
2. Revetments 
3. Critical area treatment  
4. Obstruction Removal 
5.  

The engineered drawings for this site will be 
done by an Engineer Firm or NRCS accord-
ing to DEQ specifications.   

 

W 87°02.1380 

120’ x75’ x 30’ 



SITE NO. B ER 11 

PROJECT NAME 

Days River Stream Bank 11 

CATEGORY 

Stream Bank/Shoreline 

COUNTY Delta 

TOWNSHIP Brampton 

TOWNSHIP RANGE SECTION 

41N 22W 34 

LAT N 45° 54.2610 

LONG 

SOURCE OF POLLUTANT 

Stream Bank Erosion 

JUSTIFICATION 

Stabilize steam banks that are eroding and 
contributing sediment to the water body.   

PROPOSED BMP’s 

1. Stream Bank Stabilization 
2. Rip Rap 
3. Critical Area treatment 
4.  

The engineered drawings for this site will be 
done by an Engineer Firm or NRCS accord-
ing to DEQ specifications.   

 

W 87° 02.2600 

100’ x 12’ x 8’ 



SITE NO. B ER 12 

PROJECT NAME 

Days River Stream Bank  12 

CATEGORY 

Stream Bank/Shoreline 

COUNTY Delta 

TOWNSHIP Brampton 

TOWNSHIP RANGE SECTION 

41N 22W 35 

LAT N45° 54.2640  

LONG 

SOURCE OF POLLUTANT 

Bank Erosion 

JUSTIFICATION 

Stabilize stream banks that are eroding and 
contributing sediment to the water body. 

PROPOSED BMP’s 

1. Stream Bank Stabilization 
2.  Revetments 
3. Critical Area Treatment  
4.  

The engineered drawings for this site will be 
done by an Engineer Firm or NRCS accord-
ing to DEQ specifications.   

 

W 87° 02.0190 100’ x  15’ x 8’ 



SITE NO. B ER 13 

PROJECT NAME 

Days River Stream Bank  13 

CATEGORY 

Stream Bank/Shoreline 

COUNTY Delta 

TOWNSHIP Brampton 

TOWNSHIP RANGE SECTION 

41N 22W 35 

LAT N45° 54.2750 

LONG 

SOURCE OF POLLUTANT 

Stream Bank Erosion 

JUSTIFICATION 

Stabilize stream banks that are eroding and 
contributing sediment to the water body. 

PROPOSED BMP’s 

1.  Stream Bank Stabilization 
2. Revetment 
3. Critical Area Treatment  
4.  

The engineered drawings for this site will be 
done by an Engineer Firm or NRCS accord-
ing to DEQ specifications.   

 

W87° 01.9120 

300’ x 10’ x 6’ 



SITE NO. B ER 14 

PROJECT NAME 

Days River Stream Bank  14 

CATEGORY 

Stream Bank/Shoreline 

COUNTY Delta 

TOWNSHIP Brampton 

TOWNSHIP RANGE SECTION 

41N 22W 35 

LAT N45° 54.2690 

LONG 

SOURCE OF POLLUTANT 

Stream Bank Erosion 

JUSTIFICATION 

Stabilize stream banks that are eroding and 
contributing sediment to the water body. 

PROPOSED BMP’s 

1.  Stream Bank Stabilization 
2. Revetment 
3. Critical Area Treatment  
4. Obstruction Removal 
5.  

The engineered drawings for this site will be 
done by an Engineer Firm or NRCS accord-
ing to DEQ specifications.   

 

W87° 01.8740 

18’ x 6’ x 6’ 



SITE NO. B ER 15 

PROJECT NAME 

Days River Stream Bank  15 

CATEGORY 

Stream Bank/Shoreline 

COUNTY Delta 

TOWNSHIP Brampton 

TOWNSHIP RANGE SECTION 

41N 22W 35 

LAT N45° 54.3270 

LONG 

SOURCE OF POLLUTANT 

Stream Bank Erosion 

JUSTIFICATION 

Stabilize stream banks that are eroding and 
contributing sediment to the water body. 

PROPOSED BMP’s 

1.  Stream Bank Stabilization 
2. Revetment 
3. Critical Area Treatment  
4.  

The engineered drawings for this site will be 
done by an Engineer Firm or NRCS accord-
ing to DEQ specifications.   

 

W87° 01.6430 

60’ x 6’ x6’ 



SITE NO. B ER 16 

PROJECT NAME 

Days River Stream Bank  16 

CATEGORY 

Stream Bank/Shoreline 

COUNTY Delta 

TOWNSHIP Brampton 

TOWNSHIP RANGE SECTION 

41N 22W 27 

LAT N45° 55.5830 

LONG 

SOURCE OF POLLUTANT 

Stream Bank Erosion 

JUSTIFICATION 

Stabilize stream banks that are eroding and 
contributing sediment to the water body. 

PROPOSED BMP’s 

1.  Stream Bank Stabilization 
2. Revetment 
3. Critical Area Treatment  
4.  
5.  

The engineered drawings for this site will be 
done by an Engineer Firm or NRCS accord-
ing to DEQ specifications.   

 

W87° 02.2840 

100’ x 4’ x 6’ 



SITE NO. B ER 17 

PROJECT NAME 

Days River Stream Bank  17 

CATEGORY 

Stream Bank/Shoreline 

COUNTY Delta 

TOWNSHIP Brampton 

TOWNSHIP RANGE SECTION 

41N 22W 22 

LAT N45° 55.8920 

LONG 

SOURCE OF POLLUTANT 

Stream Bank Erosion 

JUSTIFICATION 

Stabilize stream banks that are eroding and 
contributing sediment to the water body. 

PROPOSED BMP’s 

1. Stream Bank Stabilization 
2. Revetment 
3. Critical Area Treatment  
4. Obstruction Removal 
5.  

The engineered drawings for this site will be 
done by an Engineer Firm or NRCS accord-
ing to DEQ specifications.   

 

W87° 02.6680 

20’ x 5’ x 8’ 



SITE NO. B ER 18 

PROJECT NAME 

Days River Stream Bank  18 

CATEGORY 

Stream Bank/Shoreline 

COUNTY Delta 

TOWNSHIP Brampton 

TOWNSHIP RANGE SECTION 

41N 22W 22 

LAT N45° 55.9550 

LONG 

SOURCE OF POLLUTANT 

Stream Bank Erosion 

JUSTIFICATION 

Stabilize stream banks that are eroding and 
contributing sediment to the water body. 

PROPOSED BMP’s 

1. Stream Bank Stabilization 
2. Revetment 
3. Critical Area Treatment  
4. Obstruction Removal 
5.  

The engineered drawings for this site will be 
done by an Engineer Firm or NRCS accord-
ing to DEQ specifications.   

 

W87° 02.9110 

40’ x 10’ x 5’ 



SITE NO. B ER 19 

PROJECT NAME 

Days River Stream Bank  19 

CATEGORY 

Stream Bank/Shoreline 

COUNTY Delta 

TOWNSHIP Brampton 

TOWNSHIP RANGE SECTION 

41N 22W 22 

LAT N45° 55.970 

LONG 

SOURCE OF POLLUTANT 

Stream Bank Erosion 

JUSTIFICATION 

Stabilize stream banks that are eroding and 
contributing sediment to the water body. 

PROPOSED BMP’s 

1. Stream Bank Stabilization 
2. Revetment 
3. Critical Area Treatment  
4.  

The engineered drawings for this site will be 
done by an Engineer Firm or NRCS accord-
ing to DEQ specifications.   

 

W87° 03.0100 

100’ x 25’ x 4’ 



SITE NO. B ER 20 

PROJECT NAME 

Days River Stream Bank  20 

CATEGORY 

Stream Bank/Shoreline 

COUNTY Delta 

TOWNSHIP Brampton 

TOWNSHIP RANGE SECTION 

41N 22W 21 

LAT N45° 55.9640 

LONG 

SOURCE OF POLLUTANT 

Stream Bank Erosion 

JUSTIFICATION 

Stabilize stream banks that are eroding and 
contributing sediment to the water body. 

PROPOSED BMP’s 

1. Stream Bank Stabilization 
2. Revetment 
3. Critical Area Treatment  
4. Obstruction Removal 
5.  

The engineered drawings for this site will be 
done by an Engineer Firm or NRCS accord-
ing to DEQ specifications.   

 

W87° 03.6970 

200’ x 5’ x 4’ 



SITE NO. B ER 21 

PROJECT NAME 

Days River Stream Bank  21 

CATEGORY 

Stream Bank/Shoreline 

COUNTY Delta 

TOWNSHIP Brampton 

TOWNSHIP RANGE SECTION 

41N 22W 21 

LAT N45° 55.7130 

LONG 

SOURCE OF POLLUTANT 

Stream Bank Erosion 

JUSTIFICATION 

Stabilize stream banks that are eroding and 
contributing sediment to the water body.  
Prevent House from being undermined and 
lost into the river. 

PROPOSED BMP’s 

1. Stream Bank Stabilization 
2. Rip Rap 
3. Critical Area Treatment  
4. Obstruction Removal 
5.  

The engineered drawings for this site will be 
done by an Engineer Firm or NRCS accord-
ing to DEQ specifications.   

 

W87° 04.3390 

100’ x 5’ x 8’ 



SITE NO. ORV 1 

PROJECT NAME 

Days River Stream Bank  1 

CATEGORY 

Stream Bank/Shoreline 

COUNTY Delta 

TOWNSHIP Brampton 

TOWNSHIP RANGE SECTION 

41N 22W 34 

LAT  

LONG 

SOURCE OF POLLUTANT 

Stream Bank Erosion ORV Trail 

JUSTIFICATION 

Stabilize stream banks that are eroding and 
contributing sediment to the water body.  
Prevent ORV from crossing river and caus-
ing severe bank erosion.  

PROPOSED BMP’s 

1. Stream Bank Stabilization 
2. Rip Rap 
3. Critical Area Treatment  
4. Trail Removal 
5.  

The engineered drawings for this site will be 
done by an Engineer Firm or NRCS accord-
ing to DEQ specifications.   

 

 

60’ x 20’ x  45’ 



SITE NO. Septic 1 

PROJECT NAME 

Days River Stream Septic System 

CATEGORY 

Failing Septic System 

COUNTY Delta 

TOWNSHIP Brampton 

TOWNSHIP RANGE SECTION 

41N 22W 21 

LAT  

LONG 

SOURCE OF POLLUTANT 

Residential 

JUSTIFICATION 

Failing Septic system adds excess nutrients 
to the river. 

PROPOSED BMP’s 

1.  Septic System Corrections 
2.   
3.  

The engineered drawings for this site will be 
done by an Engineer Firm or NRCS accord-
ing to DEQ specifications.   

 

 



SITE NO. RSC DR05 

PROJECT NAME 

Road Steam Crossing DR 05 

CATEGORY 

Transportation 

COUNTY Delta 

TOWNSHIP Brampton 

TOWNSHIP RANGE SECTION 

41N 22W 29 

LAT  

LONG 

SOURCE OF POLLUTANT 

Transportation  

JUSTIFICATION 

Stabilizing the erosion along the bridge abut-
ment will reduce the amount of sediment 
being introduced into the river.    

PROPOSED BMP’s 

1. Critical area treatment 
2. Diversion 
3.  

The engineered drawings for this site will be 
done by an Engineer Firm or NRCS accord-
ing to DEQ specifications.   

 

 



SITE NO. RSC DR12 

PROJECT NAME 

Road Steam Crossing DR 12 

CATEGORY 

Transportation 

COUNTY Delta 

TOWNSHIP Maple Ridge 

TOWNSHIP RANGE SECTION 

42N 23W 4 

LAT  

LONG 

SOURCE OF POLLUTANT 

Transportation 

JUSTIFICATION 

Stabilizing the erosion along the bridge  
abutment will reduce the amount of sediment 
being introduced into the river.    

PROPOSED BMP’s 

1. Critical area treatment 
2. Diversion 
3.  

The engineered drawings for this site will be 
done by an Engineer Firm or NRCS accord-
ing to DEQ specifications.   

 

 



SITE NO. DRT 01 

PROJECT NAME 

Days River Stream Bank Erosion T 01 

CATEGORY 

Stream Bank / Shoreline 

COUNTY Delta 

TOWNSHIP Brampton 

TOWNSHIP RANGE SECTION 

40N 22W 4 

LAT  

LONG 

SOURCE OF POLLUTANT 

Transportation 

JUSTIFICATION 

Broken Culvert behind wing wall. 

PROPOSED BMP’s 

1. Bottomless culvert 
2. Proper sizing. 
 

The engineered drawings for this site will be 
done by an Engineer Firm or NRCS 
according to DEQ specifications.   

 

 



SITE NO. DRT 022 

PROJECT NAME 

Days River Stream Bank Erosion T 022 

CATEGORY 

Stream Bank / Shoreline 

COUNTY Delta 

TOWNSHIP Brampton 

TOWNSHIP RANGE SECTION 

40N 22W 4 

LAT  

LONG 

SOURCE OF POLLUTANT 

Transportation 

JUSTIFICATION 

Undersized culvert is a aquatic species 
passage barrier. 

PROPOSED BMP’s 

1. Bottomless culvert 
2. Proper sizing. 
 

The engineered drawings for this site will be 
done by an Engineer Firm or NRCS 
according to DEQ specifications.   

 

 



SITE NO. DRT 025 

PROJECT NAME 

Days River Stream Bank Erosion T 025 

CATEGORY 

Stream Bank / Shoreline 

COUNTY Delta 

TOWNSHIP Brampton 

TOWNSHIP RANGE SECTION 

40N 22W 5 

LAT  

LONG 

SOURCE OF POLLUTANT 

Transportation 

JUSTIFICATION 

Stabilizing the erosion of trail as it 
approaches the bridge.  Trail is graded down 
to the bridge. 

PROPOSED BMP’s 

1. Critical area treatment. 
2. Stabilization of trial.  
3. Regarding approach. 
 

The engineered drawings for this site will be 
done by an Engineer Firm or NRCS 
according to DEQ specifications.   

 

 



SITE NO. DRT 026 

PROJECT NAME 

Days River Stream Bank Erosion T 026 

CATEGORY 

Stream Bank / Shoreline 

COUNTY Delta 

TOWNSHIP Brampton 

TOWNSHIP RANGE SECTION 

40N 22W 5 

LAT  

LONG 

SOURCE OF POLLUTANT 

Transportation 

JUSTIFICATION 

Stabilizing the erosion of trail as it 
approaches the bridge.  Trail is graded down 
to the bridge. 

PROPOSED BMP’s 

1. Critical area treatment. 
2. Stabilization of trial.  
3. Regarding approach. 
 

The engineered drawings for this site will be 
done by an Engineer Firm or NRCS 
according to DEQ specifications.   

 

 



Appendix E Woody Debris Management 

Woody Debris Management 
 

This appendix includes reference materials for dealing with wood material when they become a 
hazard to navigation.  It is not the recommendation of this management plan that woody debris 
be removed from the river system.  It is the intent of this plan to make recommendations to 
manage woody debris in a beneficial manner as to allow safe passage by paddle craft users.  To 
accomplish this, the following information should be consulted to assist in best management of 
woody debris within the river system.  

 

Days River Watershed Management Plan   pg. 60 
Last Revised: September 2006 



Woody Debris Management 101
Clean and Open Method

Woody Debris Management 101
Clean and Open Method

- Leave rooted or embedded stumps & logs.
- Remove floating or resting logs.

Before 101

After 101

1. Requires no Michigan Department of Environmental Quality Inland Lakes 
    and Streams Permit. 
2. Creates, preserves and enhances fish, aquatic invertebrate and wildlife 
    habitat structure.
3. Reduces localized flooding and erosion while maintaining flow reduction 
    and sediment deposition benefits.
4. Increases and/or maintains the river's aesthetic value.
5. Meets the habitat creation, riparian vegetation preservation and erosive 
    flow reduction requirements of the Michigan General Stormwater permit.
6. Saves money by eliminating the need to use heavy machinery and 
    extensive restorative work.
7. Involves multiple volunteers and activities can be done by hand.

Benefits 

In the recent past, logjams were presumed to be a significant problem in urban rivers, such as the Rouge River, and 
were completely removed from stream channels. New studies have now shown that properly managed logjams help 
reduce erosion, provide habitat for fish and wildlife, and are an important part of a river system's natural processes.  
Experts recommend leaving most logjams in place. Woody Debris Management (WDM) is the process of determining 
whether to move, remove or add woody debris in a river and how best to do that work. The Clean and Open Method of 
Woody Debris Management has been specifically developed to give guidance on how to manage logjams, preserving 
the benefits they provide while minimizing the problems they can create. The following method can be used at 
individual sites effectively and is designed to be part of a larger riparian corridor management plan.

1. PLAN - Address public health, legal access, safety concerns, define point of access 
    to river, determine depth of water, flow and emergency plans.
2. CLEAN - Remove urban rubbish (man-made materials) and dispose properly.
3. OPEN - Move or cut loose, floating debris to allow a passage for flow.  Use a handsaw or 
    chain saw to make the opening wide enough to allow flow through logjam.
4. Place excess woody debris along streambanks and in the adjacent riparian corridor to 
    create habitat.
5. Leave woody debris that is embedded in the stream's banks or bottom undisturbed.
6. Minimize impact to the riparian corridor at work site.

Clean and Open Method

Materials Volunteer Activities  
Some equipment you might need for repositioning, 
modifying or removing large woody debris are:

	 1.  Hand saws
	 2.  Stout rope 
	 3.  Come-alongs, block & tackle
	 4.  Chain saws (to be operated by trained users)

Some activities for volunteers include:
1.  Rope teams to move or remove loose, floating woody 
     debris
2.  Trash removal teams for man-made materials in stream, 
     on floodplain or riparian corridor
3.  Logjam opening team
4.  Equipment support team providing equipment to 
     workers in stream
5.  Planting teams for native trees, shrubs and grasses in 
     riparian buffer zone

Last Updated :  November 15, 2004



 
Woody Debris Management Frequently Asked Questions

Who can provide assistance?
The Riparian Corridor Management Work Group involves individuals, communities and community groups in protecting riparian 
corridors in Southeastern Michigan.  By participating in this program, you will learn about riparian corridors and their importance 
to our urban/suburban environment. For more information call Wayne County Department of Environment at (888) 223-2363 or
Friends of the Rouge at (313) 792-9621 for more information.  

Clean and Open Method: Woody Debris Management 101
Developed by the Riparian Corridor Management Technical Advisory Committee, 
which was made possible by a partnership between Friends of the Rouge, the 
Rouge River Advisory Council's Habitat Committee, the Michigan Department of 
Environmental Quality and the Wayne County Department of Environment.  For 
more information, please contact Friends of the Rouge at (313) 792 - 9621,  U of M 
- Dearborn, 4901 Evergreen Road - 220 ASC, Dearborn, Michigan 48128.

Funded, in part, by the Rouge River National Wet Weather Demonstration Project, EPA Grant #XP9955743, 01 - 09 and C995743-01.

Why is NO PERMIT required for this work?
To fully understand why NO PERMIT is required, one must understand what work REQUIRES a permit.  Please review Part 301, 
Inland Lakes and Streams, of Michigan's Natural Resources and Environment Protection Act, 1994 PA, 451, as amended. Any 
work within 500 feet of a stream, that may cause an earth change and/or may alter or install a structure could require a permit 
from the Regulatory agency (MDEQ).  There is a fine line between what work needs a permit and what does not.  If proposed 
work significantly alters soil or water flow, impedes navigation, or secures structure to the bank or bottom of the watercourse, it 
will require a permit. Under these conditions, if the proposed work includes only moving/removing tangled-up floating wood, 
cutting back wood that is secured to banks or bottom, keeping impact to the streambanks and river light, and not securing 
anything to the banks or bottom of the watercourse, then it does not need a permit. The WDM 101 method was created in 
partnership with Michigan Department of Environmental Quality (MDEQ) and the MDNR to help create proper direction 
through these WDM 101 guidelines.  If still unsure whether proposed work will need a permit, please contact the local State 
regulatory district office for further clarification.
Who can do this work?
Anyone (including public entities and private citizens) can implement WDM 101 techniques in a watercourse if they follow the 
basic guidelines outlined in this document.  For safety reasons, one person efforts are discouraged. Two people can accomplish 
useful improvements safely. We recommend partnership and teamwork to reduce workload and to accomplish more complete 
projects. 

Where can this work be done?
WDM 101 can be implemented in any river system where logjams are present. Some woody debris buildups will not be causing 
any negative impacts and therefore are unnecessary to work on. However, some may be causing 'excessive' flooding (flooding 
that is directly damaging property,) extreme bank erosion and may be trapping urban rubbish.  These types of logjams could 
benefit from CLEAN and OPEN work. Some jams may only be trapping rubbish but not causing flooding or erosion.  These 
logjams can benefit from the CLEAN process but really do not require any OPEN work.  There are some logjams that may be 
causing problems that can directly impact human safety or causing real property damage (an example is an eroding building 
foundation.)  In this case, the WDM 101 method may not apply and other WDM methods could be considered.
How is this work done?
Determine what you want to accomplish. If the goals of the activity are to remove the man made trash and improve the flow 
through an existing logjam or to alleviate localized flooding and erosion, then WDM 101 is the proper method.  Know your work 
site. Determine how safe the watercourse is to work in.  Define a point to get in and out of the river.  Locate where you will place 
excess woody debris along the streambank and in the riparian corridor.  Develop a work plan that is focused on safety and 
teamwork. If there are questions, ask for assistance. Make sure that the work team understands scope of work and assignments.  
One common issue during projects is that, due to enthusiasm of the work crews, the logjam is completely removed through the 
course of the work.  Provide necessary tools and materials and remember to take your time and works safely. Remember, if you 
only Clean a portion and Open a portion, you have done some useful work. Every effort helps and the accumulative effects of this 
work over time will make a difference.

Why was Woody Debris Management 101 developed?
         -  To meet Remedial Action Plan goals
          -  To meet Michigan Department of Natural Resources (MDNR) Fisheries recommendations
          -  To meet local government and/or riparian property owners needs
          -  To stop illegal and/or unnecessary logjam removal
          -  To aid Rouge Rescue (A River Clean-up Day in the Rouge River Watershed in Southeastern Michigan)
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Guide No. 18

OHIO

Stream Debris and Obstruction Removal
A Proactive Landowner’s Guide to Maintaining a Free-Flowing Stream

PREFACE
Over the years, Ohio citizens have

frequently contacted the Department of
Natural Resources seeking assistance
in the resolution of problems they have
encountered related to water resources.
One of the most common concerns
raised by private landowners involves the
situation in which trees and other debris
accumulate in stream channels and ob-
struct streamflow through their proper-
ties.  These obstructions, sometimes
referred to as logjams, may become
large enough to disrupt existing drain-
age patterns and contribute to flooding.
In-stream debris often gets lodged be-
hind bridge and culvert openings, which
can cause higher flood levels and result
in additional land inundation and prop-
erty damage.  Some streams also serve
as recreational boating resources, and
logjams may interfere with canoeing or
other small watercraft navigation. This
fact sheet poses some of the frequently
raised questions regarding logjams, and
provides responses from the Ohio De-
partment of Natural Resources.

WHAT IS A LOGJAM?
A logjam is any woody vegetation,

with or without other debris, which ob-
structs a stream channel and creates a
backwater condition.  Logjams occur
naturally, providing beneficial stream
structure and cover for fish and wildlife
and allowing nutrient-rich sediment to be
deposited on adjacent floodplains.  How-
ever, Ohio’s streams are also expected
to function as efficient drainage outlets,
conveying water off the land in a timely
manner.  Logjams may inhibit this drain-
age function.

DO LOGJAMS
CONTRIBUTE TO
FLOODING?

Yes, especially during small-scale
floods.  Since a logjam and the backwa-
ter pool created behind it take up vol-
ume in the stream channel or floodplain,
less natural storage is available when a
flood event occurs.  This can elevate the
level of small-scale flood events, those
that occur several times a year.  Such
impacts can be significant to farm fields
and residences in the floodplain and to
particularly low-lying, flood-prone areas.
A logjam can also lengthen the duration
of inundation during these floods, which
can have a significant impact on crops
planted in floodplain fields.

The amount by which a logjam re-
duces the floodplain’s natural storage
capacity is inadequate to make a signifi-
cant difference in flood elevation during
large-scale flood events.  Thus, remov-
ing logjams is generally not considered
an effective measure to mitigate large-
scale floods.  Large-scale flood events
can create, relocate, or enlarge logjams,
though, by carrying debris from the flood-
plain into the stream channel and block-
ing bridge and culvert openings, result-
ing in localized impacts.

HOW DOES A LOGJAM
FORM?

A logjam most commonly forms when
a relatively large object, often a tree that
has fallen into a stream channel, be-
comes wedged or blocked across the
streambed.  Sometimes human activi-
ties induce stream obstructions, like
when trimmings from tree pruning or
large appliances and other litter are
dumped in a stream or left in a flood-
plain and subsequently are carried into
the stream by high water.  When an ob-
ject obstructs the channel, it slows the

flow and creates a pool of water behind
it.  As the water slows or stops behind
the object, sediment suspended in the
water settles out.  The deposited sedi-
ment adds to the obstruction and causes
additional debris to be trapped on and
behind it.  As more sediment and debris
accumulate around and behind the ob-
struction, the logjam becomes larger and
more tightly packed, forming a natural
dam across the stream.

WHY SHOULD
LOGJAMS BE
REMOVED?

The formation of a logjam is a natu-
ral phenomenon and there are benefi-
cial as well as detrimental impacts.  A
logjam provides structure and cover for
fish and other aquatic organisms.  The
pool created behind the logjam provides
critical aquatic habitat during low flow
conditions, and the stirring and mixing
oxygenates the water as it cascades
over, around, and through the logjam.

A logjam may also negatively impact
the stream.  A tightly packed stream ob-
struction can act as a barrier to fish mi-
gration.  Other problems caused by log-
jams are more insidious.  A stream’s en-
ergy is naturally channeled toward the
route of least resistance, which is often
around the obstruction.  As the stream’s
flow is directed around an obstruction, it
scours away the stream bank until a new
channel is created.  As the stream flows
in its new channel around the logjam, it
is re-directed toward the opposite bank.
This begins a process, depicted in Fig-
ure 1, in which the stream’s energy is
directed subsequently from one bank to
the other as the water flows downstream,
eroding the stream banks and undercut-
ting riparian vegetation as it creates a
series of meanders.  In an undeveloped
watershed, where the streamside veg-
etation on a newly cut channel is similar
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to the vegetation on the original chan-
nel, such meandering and channel relo-
cation is not really a problem.  In a de-
veloped watershed, where the stream-
side vegetation consists of a narrow cor-
ridor with adjacent farm fields and hous-
ing tracts, stream meandering and relo-
cation can inflict considerable riparian
property damage and also degrade the
quality of the stream habitat as the lim-
ited riparian habitat is destroyed.

IS THERE A
GOVERNMENT AGENCY
RESPONSIBLE FOR
REMOVING LOGJAMS IN
ORDER TO KEEP OHIO
STREAMS FREE
FLOWING?

No.  Governmental entities at the
municipal, county, state, and federal lev-
els have the statutory authority to under-
take stream clearing and drainage im-
provement projects, but no governmen-
tal entity at any level has been assigned
by statute the responsibility for such log-
jam removal activities.  For more infor-
mation on legal responsibilities regard-
ing logjams see Guide 02, Who Owns
Ohio Streams?  The Ohio Department
of Natural Resources recommends that,
before an obstruction removal project is
begun, there should be consultation with
the applicable local, state, and federal
regulatory agencies listed in Guide 06,
Permit Checklist for Stream Modification
Projects.  The extent of permit require-
ments will depend on the location and
design of the particular project.

Technical, educational, and other as-
sistance may be available for obstruc-
tion removal projects.  Township trust-
ees, county engineers, soil & water con-
servation districts, conservancy districts,
local emergency management agency
and floodplain management coordina-
tors, and staff with The Ohio State Uni-
versity Extension may all be possible
sources of information or assistance to
individuals.  State agencies (e.g., the
Ohio Department of Natural Resources,
the Ohio Environmental Protection
Agency) and federal agencies (e.g., the
USDA Natural Resource Conservation
Service) may also provide assistance to
organized groups.  Successful logjam
removal projects have been undertaken
in Ohio on many streams, some by vol-

unteers and others using state and local
appropriations and/or landowner assess-
ments.

ARE RIPARIAN
PROPERTY OWNERS
REQUIRED TO REMOVE
LOGJAMS FROM
STREAMS ON THEIR
PROPERTY?

Landowners generally are not re-
quired by statute to remove logjams from
streams on their properties.  Statutes do
exist that grant county commissioners
(Ohio Revised Code ß 6151.14) and
township trustees (Ohio Revised Code
ß 505.82) the authority to remove stream
obstructions on private property and
charge the costs of removal back to the
property owner; however, these statutes
are rarely used.  The common law also
does not specify that landowners must
keep the streams flowing through their
properties clear of natural obstructions.
An obstruction to streamflow on one
property can result in damages to up-
stream properties by reducing the
stream’s capacity for conveying runoff,
contributing to flooding, or reducing the
effectiveness of artificial drainage sys-

tems.  Landowners have the right to pur-
sue civil litigation for damages to their
property caused by the unreasonable
actions of others, but it is unclear whether
a landowner’s inaction in failing to re-
move natural stream obstructions could
be successfully litigated.  For more in-
formation on this subject, see Guide 02,
Who Owns Ohio Streams?

While they are not required to remove
logjams, landowners can contribute to
the stability and overall health of their
streams by proactively removing ob-
structions to flow.  Such activities, espe-
cially on streams with limited riparian
habitat, help maintain the multiple use
nature of streams for fish and wildlife,
drainage, recreation, and other pur-
poses.  A regular program for stream
maintenance and obstruction removal
may alleviate the need for a large, ex-
pensive channel restoration project later
on.

HOW SHOULD IT BE
DETERMINED WHAT
ACTIVITIES ARE
NEEDED ON A STREAM?

The easiest way to deal with logjams
is to remove them before significant sedi-
ment and debris has been deposited.

Lost Riparian Vegetation due to
 Altered Stream FlowaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaRiparain Corridor After Obstruction

Tree Fall or Log Jam

Tree Fall or Log Jam

Altered Stream Flow
Caused by Obstruction

Riparain Corridor With New Obstruction

Figure 1. Effects of Obstruction on Riparian Corridor
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Riparian landowners should conduct rou-
tine stream inspections twice a year to
identify fallen trees and other debris on
their properties that need to be removed
from the stream and floodplain.  Special
inspections should be made following
large storm events, during which debris
is commonly deposited.  A volunteer or-
ganization could be formed to undertake
annual stream walks or canoe trips of
the entire stream (with landowner per-
mission and support) to identify obstruc-
tions that need to be removed, develop
a work plan of needed activities, and
perhaps even assist landowners in the
obstruction removal.  Such a group can
serve a valuable function to riparian land-
owners by building support throughout
the watershed for a regular inspection
and maintenance program.

HOW SHOULD STREAM
OBSTRUCTIONS BE
REMOVED AND WHAT
TOOLS ARE NEED?

Fallen trees and other debris in the
floodplain should be removed, buried, or
secured as soon as possible.  Fallen
trees and other debris encountered in the
stream should be removed at the earli-
est appropriate time.  Standing trees
should be left as they are.  All debris
should be buried, secured, or removed
from the floodplain so that it won’t be re-
deposited during the next flood.  Debris
removal should be conducted only dur-
ing low flow periods, which typically oc-
cur during late summer, autumn, and
winter.  Small debris can be removed
from the channel without any tools or
equipment.  Larger logs and trees across
the channel will need to be cut into man-
ageable pieces and dragged out of the
stream.  Accumulated sediment can be
raked and grubbed to remove vegeta-
tion.  Large equipment should not be
placed within the stream channel.  Any
disturbed areas along the stream chan-
nel should be seeded immediately to
avoid unnecessary streambank erosion.
If stream bank erosion has already oc-
curred where a logjam has been re-
moved, bank stabilization may be appro-
priate.  For more information on bank
stabilization methods, see Guide 07,
Restoring Stream Banks With Vegeta-
tion, Guide 08, Trees for Ditches, Guide
11, Tree Kickers, Guide 12, Evergreen
Revetments, Guide 13, Forested Buffer

Strips, Guide 14, Live Fascines, Guide
15, Gabion Revetments, Guide 16, Rip
Rap Revetments, and Guide 17, Live
Cribwalls.

The following equipment is typically
used for logjam removal projects:  hand
tools to facilitate removal of small debris;
articulated log skidders with cable
winches to remove larger logs; a chain
saw or reciprocating saw to cut large logs
and trees to manageable size; an ad-
equate length of cable, chain, or rope to
attach to the logs to facilitate their re-
moval; a tractor, truck, or team of draft
horses on the top of the stream bank to
pull the logs out of the stream; and a
wagon or truck on which to load the de-
bris for subsequent removal from the
floodplain.

Large logjams that are already well
established need to be left for properly
trained and equipped crews to remove.
Specialized power equipment and explo-
sives should never be used by anyone
other then highly trained experts.  The
use of expensive and elaborate equip-
ment is often not necessary when land-
owners take the time to perform routine
maintenance and upkeep on their prop-
erties.

WHAT PRECAUTIONS
SHOULD BE TAKEN
BEFORE AND DURING
AN OBSTRUCTION
REMOVAL PROJECT?

The Ohio Department of Natural Re-
sources recommends a consultation with
the county engineer and local floodplain
coordinator prior to initiation of an ob-
struction removal project.  All tractors and
other wheeled or tracked vehicles need
to be kept out of the stream channel and
well away from the top of the bank.  Log-
jam removal activities should never be
attempted alone, and a crew leader
should be appointed to keep visual con-
tact with everyone on the crew.  The ut-
most caution should be taken to protect
the personal safety of all workers.  To
avoid unnecessary damage to the
streambank or riparian corridor, a single
route to and from the project site should
be utilized.

REFERENCES
Mecklenburg, Dan, Rainwater and

Land Development—Ohio’s Standards
for Stormwater Management, Land De-
velopment, and Urban Stream Protec-
tion, 2nd edition, 1996, the Ohio Depart-
ment of Natural Resources in coopera-
tion with the USDA Natural Resources
Conservation Service and the Ohio En-
vironmental Protection Agency.

This Guide is one of a series of Ohio
Stream Management Guides covering a
variety of watershed and stream man-
agement issues and methods of ad-
dressing stream related problems.  All
Guides, including an Index of Titles, are
available from the Ohio Department of
Natural Resources.  To obtain copies
contact the ODNR Division of Water at
2045 Morse Road, Building B-2, Colum-
bus, Ohio 43229-6693 or 614/265-6739
or mailto: water@dnr.state.oh.us.

For more information about the
project call ODNR, Division of Water at
614/265-6739.  Each Guide is designed
to be easily and clearly reproduced and
can be bound in a notebook.  Single cop-
ies are available free of charge.  When
distributing guides at meetings or in mail-
ings, please use printed editions as a
master for reproducing the number of
copies you need, or you may print high
quality originals from PDF files available
on-line at: //www.dnr.state.oh.us/odnr/
water/pubs/onlnpubs.htm.

Prepared by the Ohio Department of
Natural Resources Leonard Black, Division
of Water, principal author. Input from staff
of several ODNR divisions, and local, state
and federal agencies are used in the de-
velopment of the Ohio Stream Manage-
ment Guides. Funding for the production
of the Ohio Stream Management Guides
is provided in part through a grant under
Section 319 of the federal Clean Water Act.

Fact sheet are available on-line at:
http://www.dnr.state.oh.us/water/pubs/
onlnpubs.htm
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Guide No. 21Large Woody Debris in Streams

Large Woody Debris (LWD) is a gen-
eral term referring to all wood naturally
occurring or artificially placed in streams
including branches, stumps, logs and
logjams.  Almost all LWD in streams is
derived from trees located in the ripar-
ian corridor. Streams affected by urban-
ization, agriculture, development, or
clear cuts often lack a sufficient quantity
of the LWD necessary to maintain an
ecologically healthy and stable ecosys-
tem.  Streams with adequate LWD tend
to have greater habitat diversity, a natu-
ral meandering shape and greater resis-
tance against high water events.  There-
fore, LWD is an essential component of
a healthy stream’s ecology and is ben-
eficial.

LWD is an important component of
high quality streams that helps increase
the diversity of biological communities
and physical habitats.  Certain species
of fish depend on the wood in the
streams to survive.  However, many ri-
parian owners and land managers tra-
ditionally treat woody material in streams
as a nuisance and remove the LWD in
the streams and along the banks with
uncertain consequences.  This is often
unnecessary and perhaps harmful to
high quality streams.  Stream cleaning
practices reduce the amount of organic
materials necessary to support the
aquatic food web, remove the vital in-

stream habitats that fish utilize for shel-
ter and spawning, and reduce the level
of erosion resistance provided against
high flows.  In addition, LWD improves
the stream structure by enhancing the
substrate and diverting the stream cur-
rent in such ways that pools and riffles
are likely to develop.  A stream with a
heterogeneous substrate and pools and
riffles is ideal for benthic (bottom dwell-
ing) organisms as well as for spawning
of desirable fish species like trout and
bass.

BIOLOGICAL HABITAT
DIVERSITY

In order for a stream to maintain a
healthy ecosystem with a wide variety
of plant and animals species, there must
be structure, a variety of habitats, and a
large influx of nutrients and materials.
LWD is essential to  macroinvertebrates
for food and shelter, who break organic
materials down into small particles
known as detritus.  Detritus is necessary
for a complex food web to maintain a
healthy balance.  Detritus also provides
habitat for bacteria and insects, which
in turn are prey for fish, birds, amphib-
ians, and riparian mammals.  The leaf
litter and vegetation that falls into
streams are primary food sources for
caddisflies, stoneflies, and mayflies.
Trees that have fallen in or near the
stream provide shelter and habitat for
insects, birds, and small animals while
certain fish utilize the shade for protec-
tion and camouflage for hunting.

TRUNKS AND ROOTWADS
“Rootwad” is a term given for the

trunk of a tree with the roots still attached
and exposed either from an undercut
bank or a tree that has fallen.  A “rootmat”
is similar to a rootwad but with a smaller
root diameter and root mass area.  Both
provide several benefits to an aquatic
ecosystem such as erosion control, sub-
strate for invertebrates, feeding areas,
and refuge for young fish.  They are also

a key structural component that deflect
flows in ways that induce meanders and
help scour deep pools, both beneficial
for fish habitats. Rootwads may act as
streambank anchors against high flows
and floods, holding the soil into the bank,
thus reducing sedimentation down-
stream.  Therefore, they provide a nec-
essary resource function and should not
be disturbed.

LOGS
The term “log” is commonly associ-

ated with lumber but simply means a
fallen tree.  Logs that fall in or along a
stream are generally viewed as ob-
stacles by land managers, but can be
very beneficial to the ecosystem.  De-
pending on its orientation, a log can pro-
tect banks from scour at high flows, en-
hance deposition of fine sediment, and

deposit substrate for invertebrates.  Logs
also provide refuge from predators and
feeding areas for smaller fish and in-
sects.  A fallen tree also provides rough-
ness to the stream channel by altering

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa
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This Guide is one of a series of Ohio
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variety of watershed and stream man-
agement issues and methods of ad-
dressing stream related problems. The
first several guides in the series are over-
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~the flow pattern, which increases chan-
nel diversity (pools, riffles, meanders and
undercut banks) and decreases the
channel slope.  A sweeper is the name
for a log that has fallen perpendicular to
the streambank where water flows both
over and underneath it.  The current flow-
ing over the sweeper often scours a
deeper hole on the downstream side of
the log called a plunge pool.  Plunge
pools provide critical habitat for aquatic
life seeking slower current and cover for
fish to rest.

LOGJAMS
Logjams are obstructions occurring

in streams from the accumulation of
woody vegetation, with or without debris.
They obstruct a stream channel, and
create a backwater condition.  Logjams
may be positive or negative depending
on the perspective and the specific site
characteristics.  Determining a logjam’s
value requires an understanding of wa-
tershed dynamics as well as the social
and biological impacts in the watershed.

Not all logjams need to be removed.
Leaving in LWD should be considered
in high quality streams as long as water
is not impounded behind the logjam.  For
the purposes of this Stream Manage-
ment Guide, only the benefits are dis-
cussed.  For information regarding the
negative aspects of logjams, The Ohio
Department of Natural Resources rec-
ommends Guide 06, Stream Debris and
Obstruction Removal, in addition to
seeking consultation from the county
engineer and local floodplain coordina-
tor before working in streams and ripar-
ian corridors.

Contrary to the negative perceptions
commonly associated with logjams, they
provide many benefits to fish and wild-
life.  Logjams in smaller streams can
redirect the stream flow into multiple
channels, often where it has previously
been dry,  creating more habitat for fish
and aquatic organisms.  These shifts
within the floodplain are a frequent oc-
currence in forested streams; unfortu-
nately, development has often limited the
area in which a stream may naturally
meander.  In addition to the biological
assets of logjams, they are often a cata-
lyst initiating the run-riffle-pool sequence
that enhances the substrate and reduces
high-water forces.  A balance of the ad-
vantages of logjams (biological integrity
and an enhanced substrate), versus the
disadvantages (floods and erosion),
should be considered before any action
is taken.

SUMMARY
The intent of this guide is not to sug-

gest adding LWD or other materials into
a stream channel, but rather reconsid-
ering its removal in stream management.
In some cases, adding LWD to streams
may be desired for stream channel res-
toration to achieve bank and channel
erosion protection.  Other circumstances
where valuable property is subject to
flooding and public safety is threatened,
removal may be necessary.  LWD is most
important in streams with a low gradient
and less critical in headwater streams.
The effects of LWD on a stream chan-
nel is a function of the size of both the
debris and the stream as well as the land
use of the adjacent watershed.

REFERENCES:
U.S. Geological Survey and Missouri

Department of Conservation, 1998. Ri-
parian-Vegetation Controls on the Spa-
tial Pattern of Stream-Channel Instabil-
ity, Little Piney Creek, Missouri

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa
Publication date: 03/05/2002



Appendix F Information and Education Plan 

Information and Education Plan 
 

An Information and Education program should be developed to get landowners actively involved 
in watershed protection efforts.  This program will have several facets to better improve the 
working knowledge of landowners and policy makers within the watershed.  The plan outlined 
below shows what the Information and Education target and what tools or programs can be used 
to implement the education process.  This program should target residents, policy makers, 
recreational users, and other users of the watershed.   
 
Products 
1) Septic System Care and Maintenance  

a) Goals 
i) Increase number of landowners who understand proper septic system management 
ii) Increas numbers of people who clean and maintain their septic systems on a regular 

basis (3-5 years) 
b) Target audiences 

i) Residences living along the river  
ii) Residences that are new to owning septic systems  
iii) Existing watershed residence 

c) Message 
i) Proper septic system care and maintenance can help protect water quality 
ii) Regular septic system care and maintenance is less expensive than replacing a system 

d) Package / Distrubution 
i) Home*A*Syst (Michigan Groundwater Stewardship program) 
ii) Septic system replacement workshop 
iii) Newsletters, media, displays 
iv) Working with local Public Health 

e) Evaluation 
i) Follow up survey with landowners we have worked with. 

(1) Determine if they have updated septic systems when needed 
(2) Determine if landowners have septic systems cleaned on a regular basis (3-5 years 

depending on usage) 
ii) Track septic systems cleaning 
iii) Water sampling 

(1) Nutrient levels 
(2) Bacteria levels 
 

2) Vegetative Buffers 
a) Goals 

i) Reduce the riparian areas with little to no vegetation 
ii) Increase vegetative buffers 
iii) Reduce bank erosion 
iv) Lower stream temps  

b) Target audiences 
i) Residence living along the rivers edge and tributaries  
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ii) Residence living along the edge of lakes 
c) Message 

i) Vegetative buffers help reduce bank erosion 
ii) Vegetative buffers can help to keep steam temperatures lower 

d) Package / Distribution 
i) Living at the waters edge education program 
ii) Newsletter, articles, Brochures Displays 
iii) Demo Day / Tours  

e) Evaluation 
i) Measure liner feet of buffers installed as a result of I&E program 

 
3) Invasive Species 

a) Goals 
i) Reduce the invasive species within the watershed 
ii) Restore native plants to their habitats 
iii) Reduce the introduction of invasive species in the watershed 

b) Target audience 
i) Residence living in the watershed 
ii) People using the watershed for recreation 

c) Message 
i) Native plants are better suited to the area 
ii) Invasive species are less beneficial to wildlife and the local habitat 
iii) Awareness of problems related to Invasive species 

d) Package / Distribution 
i) Demo Day / Tours 
ii) Control Days (Removal and Control of Invasive Species) 
iii) Newsletter, articles, Brochures Displays  

e) Evaluation 
i) Monitor the variety of invasive species in the watershed 
ii) Monitor size of invasive specie colonies in the watershed 
 

4) Ordinances 
a) Goal 

i) Need to protect riparian zones 
ii) Environmental combined with area growth thinking 

b) Target Audience 
i) Local policy makers 

c) Message 
i) Can make policy o protect riparian zones that will still allow for area growth 
ii) Need for Ordinances to protect riparian zones 
iii) Importance of riparian zones 

d) Package  / Distribution 
i) Collaborate with local policy makers to develop ordinances to protect sensitive 

watershed areas 
ii) Develop example ordinances 

e) Evaluation 
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i) Ordinances developed and enforced within the watershed 
 

5) Woody Debris 
a) Goal 

i) Maintain beneficial woody debris for fish habitat 
ii) Allow for safe paddling access 

b) Target Audience 
i) River users 
ii) Local sporting groups 
iii) Watershed residence 
iv) Area resource managers 

c) Message 
i) How to properly manage for both woody debris for fish habitat and safe paddling 

access 
d) Package / Distribution 

i) Newsletter, articles, brochures 
ii) Demo Day / Tours 
iii) Work Days with volunteers and area resource managers 

e) Evaluation 
i) Follow up survey to measure landowners views regarding the value of woody debris 
ii) Amount of beneficial woody debris in the river, without causing excessive bank 

erosion 
iii) Navigability of the river during seasonal high water 
 

6) Permits 
a) Goal 

i) Have landowners successfully complete permit applications 
ii) Permits granted for watershed projects 

b) Target Audience 
i) Landowners wishing to acquire a permit to complete BMP’s 

c) Message 
i) Proper method for filling out required permits for BMP work 
ii) Applying for permits does not have to be a painful process 

d) Package / Distribution 
i) Assistance for landowners filling out permits 
ii) Newsletter articles 

e) Evaluation 
i) Successful applications for permits to install BMP’s 
 

7) General 
a) Goal 

i) Pubic awareness and involvement within the watershed 
ii) Landowners and Residence understanding of what effects pollutants have on the 

watershed 
iii) Vested interest in watershed health 

b) Target Audience 
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i) Watershed residence 
ii) Recreational users of the watershed 
iii) School groups 

c) Message 
i) Watershed residence and students can have a positive effect on the watershed 
ii) Pollutants can be measured and how 
iii) Problem areas within the watershed 
iv) BMP correcting watershed problems 
v) Landowners making small changes in landscaping can have positive effects on 

watershed. 
d) Package / Distribution 

i) Develop a self driving tour with a brochure to allow landowners and policy makers to 
a variety of aspects of the watershed both positive and negative. 

ii) Adopt-A-River, create clean up and monitoring program with local schools and 
riparian landowners to establish a vested interest into the watershed.   

iii) Education programs with local schools 
iv) River Clean up days. 
v) Develop a watershed website 

e) Evaluation 
i) Determine the number of users for the driving tour by the number of request for a 

guide brochure 
ii) Number of successful Adopt-A-Stream programs created 
iii) Number of residence volunteering within the watershed 
iv) Number of school groups utilizing the watershed for educational opportunities.   
v) Removal of trash from the river 
vi) Track Number of hits on Watershed website.   
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Appendix G Permit Requirements and Contacts 

Permit Requirements and Contacts 
 

 The following diagram illustrates what permits are needed to perform work within critical 
areas of the watershed.  The map list area contacts for such permits.   
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Appendix G 
Jurisdictional and other maps 

o MDEQ LWMD district boundaries 

o Floodplain engineers 

o Dam Safety staff 

o Environmental Areas 

o Critical Dune Areas 

o USACE district boundaries 

o Natural Rivers 

o Regulations 
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Appendix H Riparian Buffer Implementation Plan 

 
Riparian Buffer Implementation Plan 

 
 

The following documentation is an example of the Riparian Buffer Implementation Plan that can 
be used in the development of a local plan and/or ordinances.  This implementation plan was 
developed by the Central Lake Superior Watershed Partnership and the Marquette Conservation 
District.   
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IntroductionIntroductionIntroductionIntroductionIntroduction
One simple, yet extremely effective tool for protecting the health and integrity of Marquette’s waterways is
the use of vegetated buffers along its riparian (streamside) corridors.  These riparian buffers are areas of
vegetation located immediately adjacent to a water body or stream system.  According to the EPA, these
simple strips of vegetated land can offer an enormous number of environmental benefits, including:

• Restoring and maintaining the physical and biological integrity of the water resources

• Removing pollutants from urban stormwater

• Stabilizing stream banks resulting in reduced erosion and sedimentation

• Providing infiltration of stormwater run-off

• Maintaining base flow of streams

• Contributing organic matter that serves as a source of food and energy for the aquatic ecosystem

• Providing tree canopy to shade streams and regulate temperature (EPA 2002)

Importance of VegetationImportance of VegetationImportance of VegetationImportance of VegetationImportance of Vegetation
As Marquette County continues to experience new growth and expanded development into more rural
areas, the protection of riparian buffers becomes increasingly important.  The increase in impervious surface
that accompanies new development also means an increase in the amount of water running off of these
surfaces and into local water corridors (See Figure 1).  Studies show that on average, a typical city block
generates nine times more runoff than a natural woodland area of the same size  (EPA 1996).  According to
studies conducted by the Michigan Department of Natural Resources, “higher runoff correlates to decreased
ground water recharge, decreased baseflow, increased and flashier stream flow, increases in temperature,
turbidity, pollutants, erosion, and changes in aquatic biota” (Premo et al. 2001).  New development is not
the only activity that is a potential source of disruption to natural ecological processes.  Marquette County
has an active resource-based economy that depends on the extraction of natural resources to fuel industries
such as mining and lumber production.  These activities, while an asset to the local economy, can also
reduce the health and integrity of the stream system if not properly managed.

Figure 1: Impact of Impervious Surfaces

Vegetation along the Dead River helps to
protect its water quality and aquatic habitat
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Guidelines for ImplementationGuidelines for ImplementationGuidelines for ImplementationGuidelines for ImplementationGuidelines for Implementation
This document will outline the general guidelines for the design and implementation of a riparian buffer
program in Marquette County.  This plan seeks to balance the ecological integrity of the area with the needs
of private and commercial landowners.

Buffer Design
To help establish guidelines for permitted and restricted uses, the EPA and the Michigan Department of
Environmental Quality recommend using a multi-zone approach to differentiate appropriate levels of activity
within different areas of the riparian corridor.  For Marquette County, a buffer of 50 feet in total width is
recommended for both sides of the stream system.  Within this 50 feet, the buffer is divided into two distinct
zones, a Streamside Zone and an Outer Zone.

Figure 3: Acceptable Riparian Buffer  (Source: Apapted from Welsch 1991)

Figure 2: “Ideal” Riparian Buffer  (Source: Apapted from Welsch 1991)

Ideal Riparian Buffer:
Marquette’s riparian buffer ordinance
was designed to allow flexibility depend-
ing on the needs of the individual land
owner.   Figure 2  shows an “ideal”
implementation of this buffer design.
Such an implementation may appeal to
the private land owner who is striving to
do everything possible to protect the
water quality of the stream adjacent to
his or her property.  In Figure 2, all
vegetation within the entire 50-foot
buffer zone has been retained.

Acceptable Riparian Buffer:
While Figure 2 shows an “ideal” scenario,
this arrangement may not be feasible for
every landowner, particularly those
whose land is used for commercial
lumber purposes.  Figure 3 shows another
acceptable implementation of the riparian
buffer.  In this case, the first 25 feet (the
Streamside Zone) adheres to the “no-
cut” rule and all existing vegetation is
retained.  Within the second 25 feet (the
Outer Zone) the mature trees have been
harvested, but the shrubs and herbaceous
groundcover remain as required.  Retain-
ing this groundcover allows for the
infiltration of run-off.
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Zone 1 - The Streamside Zone
This area is defined as the first 25’ from the stream’s edge and is responsible for protecting the physical and
ecological integrity of the stream system.  Because of its critical importance in protecting water quality, Zone
1 has the most stringent restrictions.

Permitted Activities
• Footpaths

• Road crossings

• Utility right-of-ways

• Flood control structures
Restricted Activities

• Removal of existing vegetation (except where necessary to accommodate permitted uses)

• Soil disturbance (grading or filling)

• Use of pesticide or fertilizer

• Presence of livestock

• Use of motorized vehicles

• Construction of permanent structures

Zone 2 - The Outer Zone
The Outer Zone begins at the edge of Zone 1 and extends out another 25’.  Its primary purpose is to protect
the streamside zone and to provide distance between the streamside zone and any upland development.
While the retention of the natural vegetation is encouraged, some management is allowed.

Permitted Activities:
• Removal of mature tree cover (retention of shrub layer and herbaceous groundcover

is required to allow for infiltration of run-off)
• Bike paths

• Stormwater management facilities

• Approved recreational uses

Restricted Activities:
• Soil disturbance (grading or filling)

• Use of pesticide or fertilizer

• Presence of livestock

• Construction of permanent structures
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Other Recommended Management Guidelines
While the official boundary of the Riparian Buffer ends 50’ from the stream’s edge, there are several volun-
tary steps that private landowners whose property abuts the buffer zone can take to further enhance its
function.  By following a few simple management guidelines, the effectiveness of the riparian buffer and its
potential for protection of water quality and aquatic habitat can be increased.

Recommended Management Activities:
• Preserve natural vegetation to encourage infiltration of stormwater run-off

• Do not site septic fields adjacent to the riparian buffer

• Limit the amount of impervious surface located near the riparian buffer

• Do not site permanent structures adjacent to the riparian buffer

Permitted Uses
It is critical to the success of the riparian buffer that local residents have a clear understanding of the activities
that are permitted or restricted by the new ordinance.  While it does prohibit a number of activities in order
to protect water quality, the ordinance also outlines a number of permitted activities that local land owners
have communicated are important to them.  Examples of several of these permitted uses are shown below in
Figures 4-7.  These uses include the incorporation of foot trails, biking paths, appropriate thinning of timber
resources, and the construction of temporary structures where allowable.

Figure 4: Examples of Permitted Uses within Riparian Buffer

Permitted Uses:
Figure 4 shows a cross-section of the area
adjacent to a stream, including a number
of activities permitted by the new riparian
buffer ordinance.  Within the Streamside
Zone, an unpaved footpath allows
pedestrian access along the streamside.
Within the Outer Zone, a second, paved
bike path has been installed, providing a
scenic biking and jogging route.  Within
the Voluntary Mangement Area, a
temporary structure, in this case a
children’s jungle gym, has been built.
Permanent structures and areas of
impervious surface (such as driveways) are
located further away from the buffer’s
edge.
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Figure 5 - Undisturbed Buffer:
A “before” photograph demon-
strates how dense vegetation within
the Streamside Zone blocks views to
the river and prohibits easy pedes-
trian access to the water for private
land owners.

Figure 6 - Open Viewshed:
“After” photo shows how vegetation
within the Streamside Zone can be
selectively removed to open up
important viewsheds.  Other remain-
ing vegetation should be left undis-
turbed.

Figure 7 - Pedestrian Trail:
“After” photo shows how vegetation
within the Streamside Zone can also
be selectively removed to provide
pedestrian access down to the
stream’s edge for private land
owners.
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Exceptions to Buffer Width
While the 50’ buffer is considered the general standard, there are situations where the presence of an
ecologically sensitive area will require a modification to this buffer width.  In order to ensure the protection
of stream integrity, buffer expansions will be required for wetlands and areas of steep slope.  See Figures 8
and 9 for a description of the methods used to determine the appropriate extension to the riparian buffer.

Steep Slope Criteria:
Steep slopes are vulnerable to erosion
and rely on vegetation to help stabilize
the area.  For that reason, the 50’
Riparian Buffer should be expanded in
relation to the steepness of the slope.
The following figures should be used to
calculate the required extension to the
50’ Riparian Buffer:

15%-17% Slope Add 10 feet
18%-20% Slope Add 30 feet
21%-23% Slope Add 50 feet
24%-25% Slope Add 60 feet
> 25% Slope Add 70 feet

Wetland Criteria:
Wetlands represent a critical component
of nature’s water purification system.
Plant material helps take up nutrients,
while sediment and other particulate
matter is allowed to settle out.  In order
to protect these critical processes, the
Streamside Zone should be expanded to
incorporate the extent of the wetland,
plus an additional 20’ extending out from
the edge of the wetland.

Figure 8: Buffer Extension to Protect Wetlands:

Figure 9: Buffer Extensions Protect Steep Slopes
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Pollution Hazard Criteria:
Some land uses are considered to be
water pollution hazards and need to be
located away from local waterways.  Such
uses include the storage of hazardous
substances, petroleum storage facilities,
septic drainfields, landfills, or animal
feedlot operations.  In order to protect
the water from such hazards, these
activities should be located 150’ - 300’
from the edge of a waterway.

Figure 10: Buffering of Stream from Water Pollution Hazards

Water Pollution HazardsWater Pollution HazardsWater Pollution HazardsWater Pollution HazardsWater Pollution Hazards
In addition to permitted and restricted uses defined for each buffer zone, there are some general planning
guidelines that can further protect the integrity of the stream system.  These include restricting development
within the 100-year floodplain, and siting land uses that pose a particular risk for water quality away from
stream corridors (See Figure 10).

ConclusionConclusionConclusionConclusionConclusion
The riparian zone represents a unique area of interaction between terrestrial and aquatic ecosystems.  Be-
cause of the diversity of flora and fauna that are represented in this transition zone, it is one of the most
ecologically complex and significant (Tonello et al.).  By protecting this area through the use of a riparian
buffer, residents have the opportunity to improve water quality, protect natural habitat, and preserve the
rural character of their communities.
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Riparian Buffer OrdinanceRiparian Buffer OrdinanceRiparian Buffer OrdinanceRiparian Buffer OrdinanceRiparian Buffer Ordinance
The following riparian buffer ordinance was adapted from the EPA’s model buffer ordinance and designed to
suit the specific needs of Marquette County.

Purpose
The purpose of a riparian buffer ordinance in Marquette County is to ensure the protection of water quality
and aquatic habitat within the local stream systems.  The protection of the natural vegetation adjacent to
waterways is intended to protect the physical integrity of the system, reduce the amount of non-point source
pollution entering these systems, and to protect and enhance the aquatic habitat of the region.

Outline of Ordinance
The proposed ordinance includes the following information:

Section I - Intent
Outlines the purpose of the ordinance

Section II - Background
Reviews the benefits such an ordinance would have for the local stream system

Section III - Definitions
Establishes standard definitions to ensure clear communication of the ordinance

Section IV - Design Standards for Riparian Buffers
Describes the detailed design of the riparian buffer including permitted and restricted uses

Section V - Buffer Management and Maintenance
Outlines permitted and restricted activities related to buffer management and maintenance

Section VI - Enforcement Procedures
Reviews the procedures for enforcement of the ordinance

Section IX - Waivers / Variances
Describes the process for obtaining a waiver or variance related to the buffer ordinance
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Riparian Buffer OrdinanceRiparian Buffer OrdinanceRiparian Buffer OrdinanceRiparian Buffer OrdinanceRiparian Buffer Ordinance

Section I. Intent
The purpose of this ordinance is to establish minimal acceptable requirements for the design of buffers to protect the streams, wetlands, and floodplains of
___________________ [jurisdiction]; to protect the water quality of watercourses, reservoirs, lakes, and other significant water resources within
___________________[jurisdiction]; to protect ___________________ ‘s [Jurisdiction’s] riparian and aquatic ecosystems; and to provide for the environmen-
tally sound use of ___________________ ‘s [jurisdiction’s] land resources.

Section II. Background
Buffers adjacent to stream systems and coastal areas provide numerous environmental protection and resource management benefits that can include the
following:

1. Restoring and maintaining the chemical, physical, and biological integrity of the water resources
2. Removing pollutants delivered from urban stormwater
3. Reducing erosion and sediment entering the stream
4. Stabilizing stream banks
5. Providing infiltration of stormwater runoff
6. Maintaining base flow of streams
7. Contributing the organic matter that is a source of food and energy for the aquatic ecosystem
8. Providing tree canopy to shade streams and promote desirable aquatic organisms
9. Providing riparian wildlife habitat
10. Furnishing scenic value and recreational opportunity

It is the desire of the ____________________________[jurisdiction] to protect and maintain the native vegetation in riparian and wetland areas by imple-
menting specifications for the establishment, protection, and maintenance of vegetation along all stream systems and/or coastal zones within our jurisdic-
tional authority.

Section III. Definitions
Active Channel
The area of the stream channel that is subject to frequent flows (approximately once per one and a half years) and that includes the portion of the channel
below the floodplain.

Best Management Practices (BMPs)
Conservation practices or management measures that control soil loss and reduce water quality degradation caused by nutrients, animal wastes, toxics,
sediment, and runoff.

Buffer
A vegetated area, including trees, shrubs, and herbaceous vegetation, that exists or is established to protect a stream system, lake, reservoir, or coastal
estuarine area. Alteration of this natural area is strictly limited.
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Development
1. The improvement of property for any purpose involving building
2. Subdivision or the division of a tract or parcel of land into two or more parcels
3. The combination of any two or more lots, tracts, or parcels of property for any purpose
4. The preparation of land for any of the above purposes

Nontidal Wetlands
Those areas not influenced by tidal fluctuations that are inundated or saturated by surface water or groundwater at a frequency and duration sufficient to
support, and that under normal circumstances do support, a prevalence of vegetation typically adapted for life in saturated soil conditions.

Nonpoint Source Pollution
Pollution that is generated by various land use activities rather than from an identifiable or discrete source and is conveyed to waterways through natural
processes, such as rainfall, stormwater runoff, or groundwater seepage rather than direct discharges.

Pollution
Any contamination or alteration of the physical, chemical, or biological properties of any waters that will render the waters harmful or detrimental to
1. Public health, safety, or welfare
2. Domestic, commercial, industrial, agricultural, recreational, or other legitimate beneficial uses
3. Livestock, wild animals, or birds
4. Fish or other aquatic life

Stream Channel
Part of a watercourse either naturally or artificially created that contains an intermittent or perennial base flow of groundwater origin. Base flows of
groundwater origin can be distinguished by any of the following physical indicators:
1. Hydrophytic vegetation, hydric soil, or other hydrologic indicators in the area(s) where groundwater enters the stream channel in the vicinity

of the stream headwaters, channel bed, or channel banks
2. Flowing water not directly related to a storm event
3. Historical records of a local high groundwater table, such as well and stream gauge records.

Stream System
A stream channel together with one or both of the following:
1. 100-year floodplain
2. Hydrologically related nontidal wetland

Streams
Perennial and intermittent watercourses identified through site inspection and US Geological Survey (USGS) maps. Perennial streams are those which are
depicted on a USGS map with a solid blue line. Intermittent streams are those which are depicted on a USGS map with a dotted blue line.

Water Pollution Hazard
A land use or activity that causes a relatively high risk of potential water pollution.

Riparian Buffer Implementation Plan - 2003
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Section IV. Design Standards for Riparian Buffers
A. A riparian buffer for a stream system shall consist of a forested strip of land extending along both sides of a stream and its adjacent

wetlands or steep slopes. The riparian buffer width shall be adjusted to include contiguous sensitive areas, such as steep slopes and
wetlands, where development or disturbance may adversely affect water quality, streams, wetlands, or other waterbodies.

B. The riparian buffer shall begin at the edge of the stream bank of the active channel.

C. The riparian buffer shall be composed of two distinct zones, with each zone having its own set of permitted and restricted uses (See Figure 1).

1. Zone 1 - Streamside Zone
1. Protects the physical and ecological integrity of the stream ecosystem.
2. Begins at the edge of the stream bank of the active channel and extends 25 feet from the top of the bank plus any additional

buffer width as specified in this section.
3. Allowable uses within this zone are highly restricted to:

1. Flood control structures
2. Utility right of ways
3. Footpaths
4. Road crossings, where permitted.

4. Streamside Zone contains undisturbed natural vegetation.

Riparian Buffer Implementation Plan - 2003
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Figure 1: Two-zone Riparian Buffer



2. Zone 2 - Outer Zone
1. Protects key components of the stream and provides distance between upland development and the Streamside Zone.
2. Begins at the outer edge of the Streamside Zone and extends 25 feet.
3. Allowable uses within the Outer Zone are restricted to

1. Biking or hiking paths
2. Stormwater management facilities, with the approval of ____________ [jurisdiction].
3. Recreational uses as approved by _____________ [jurisdiction].
4. Removal of mature tree cover

4. Middle Zone requires the retention of the shrub layer and herbaceous ground cover to allow infiltration of run-off.

Extensions to Minimum Buffer Width
A. The required width for the Riparian Buffer totals 50 feet (Zone 1 = 25’, Zone 2 = 25’). This buffer shall be extended if wetlands or steep

slopes are present.

1. Wetlands:  When wetlands are present, the width of the Streamside Zone shall be adjusted so that the Zone 1 buffer will consist
of the extent of the wetland plus 20-feet beyond the wetland edge.

2. Percent Slope:  The riparian buffer width shall be modified if steep slopes are within close proximity to the stream and drain into
the stream system.  The following extensions will be added to the standard 50’ Riparian Buffer in relation to the slope
of the stream bank.  The extensions are calculated as follows:
Percent SlopePercent SlopePercent SlopePercent SlopePercent Slope Buffer ExtensionBuffer ExtensionBuffer ExtensionBuffer ExtensionBuffer Extension Total Width of Riparian BufferTotal Width of Riparian BufferTotal Width of Riparian BufferTotal Width of Riparian BufferTotal Width of Riparian Buffer
15%-17% add 10 feet 60 feet
18%-20% add 30 feet 80 feet
21%-23% add 50 feet 100 feet
24%-25% add 60 feet 110 feet
> 25% add 70 feet 120 feet

B. Water Pollution Hazards:  The following land uses and/or activities are designated as potential water pollution hazards, and must be set back
from any stream or waterbody by the distance indicated below:

1. Storage of hazardous substances - (150 feet)
2. Above ground or underground petroleum storage facilities - (150 feet)
3. Drainfields from onsite sewage disposal and treatment systems (i.e., septic systems) - (100 feet)
4. Raised septic systems - (250 feet)
5. Solid waste landfills or junkyards - (300 feet)
6. Confined animal feedlot operations - (250 feet)
7. Subsurface discharges from a wastewater treatment plant - (100 feet)
8. Land application of biosolids - (100 feet)

Riparian Buffer Implementation Plan - 2003
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Section V. Buffer Management and Maintenance
A. The riparian buffer, including wetlands shall be managed to enhance and maximize the unique value of these resources. Management includes

specific limitations on alteration of the natural conditions of these resources. The following practices and activities are restricted within
both zones of the riparian buffer, except with approval by _____________ [jurisdiction]:

1. Clearing of existing vegetation (except as noted previously)
2. Soil disturbance by grading, stripping, or other practices
3. Filling or dumping
4. Drainage by ditching, underdrains, or other systems
5. Use, storage, or application of pesticides, except for spot spraying of noxious weeds or non-native species consistent with

recommendations of _____________ [jurisdiction]
6. Housing, grazing, or other maintenance of livestock
7. Storage or operation of motorized vehicles within Zone 1, except for maintenance or emergency use.

B. The following structures, practices, and activities are permitted in the riparian buffer, with specific design or maintenance features, subject
to the review of _____________ [jurisdiction]:

1. Roads, bridges, paths, and utilities:
1. An analysis needs to be conducted to ensure that no economically feasible alternative is available.
2. The right-of-way should be the minimum width needed to allow for maintenance access and installation.
3. The angle of the crossing shall be perpendicular to the stream or buffer in order to minimize clearing requirements.
4. The minimum number of road crossings should be used within each subdivision, and no more than one fairway crossing

is allowed for every 1,000 feet of buffer.

2. Stormwater management:
1. An analysis needs to be conducted to ensure that no economically feasible alternative is available and that the project is

either necessary for flood control, or significantly improves the water quality or habitat in the stream.
2. In new developments, onsite and nonstructural alternatives will be preferred over larger facilities within the stream buffer.
3. When constructing stormwater management facilities (i.e., BMPs), the area cleared will be limited to the area required for

construction and adequate maintenance access, as outlined in the most recent edition of ___________ [refer to local
jurisdiction’s stormwater requirements].

4. Material dredged or otherwise removed shall be stored outside the buffer.

3. Stream restoration projects, facilities and activities approved by ___________ [jurisdiction]  are permitted within the riparian buffer.

4. Water quality monitoring and stream gauging are permitted within the riparian buffer, as approved by ___________ [jurisdiction].

5. Individual trees within the riparian buffer that are in danger of falling, causing damage to dwellings or other structures, or causing
blockage of the stream may be removed.

6. Other timber cutting techniques approved by the agency may be undertaken within the riparian buffer under the advice and guidance
of _______________ [jurisdiction] if necessary to preserve the forest from extensive pest infestation, disease infestation, or
threat from fire.

Riparian Buffer Implementation Plan - 2003
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C. All plans prepared for recording and all right-of-way plans shall clearly:
1. Show the extent of any riparian buffer on the subject property
2. Label the riparian buffer
3. Provide a note to reference each zone of the riparian buffer stating: “There shall be no clearing, grading, construction or

disturbance of vegetation except as permitted by the agency”.
4. Provide a note to reference any protective covenants governing all riparian buffers areas stating: “Any riparian buffer shown hereon

is subject to protective covenants that may be found in the land records and that restrict disturbance and use of these areas.”

D. All riparian buffer areas shall be maintained through a declaration of protective covenant, which is required to be submitted for approval
by _______________ [jurisdiction]. The covenant shall be recorded in the land records and shall run with the land and continue in perpetuity.

E. All lease agreements must contain a notation regarding the presence and location of protective covenants for riparian buffer areas and shall
contain information on the management and maintenance requirements for the forest buffer for the new property owner.

F. An offer of dedication of a riparian buffer area to the agency shall not be interpreted to mean that this automatically conveys to the general
public the right of access to this area.

G. _______________ [jurisdiction] shall inspect the buffer annually and immediately following severe storms for evidence of sediment deposition,
erosion, or concentrated flow channels and corrective actions taken to ensure the integrity and functions of the riparian buffer.

H. Riparian buffer areas may be allowed to grow into their vegetative target state naturally, but methods to enhance the successional process
such as active reforestation may be used when deemed necessary by ______________ [jurisdiction] to ensure the preservation and
propagation of the buffer area. Riparian buffer areas may also be enhanced through reforestation or other growth techniques as a form of
mitigation for achieving buffer preservation requirements.

Section VI. Enforcement Procedures
A. _____________ [jurisdiction] is authorized and empowered to enforce the requirements of this ordinance in accordance with the procedures

of this section.

B. If, upon inspection or investigation, the _____________ [jurisdiction] is of the opinion that any person has violated any provision of this
ordinance, he/she shall with reasonable promptness issue a correction notice to the person. Each such notice shall be in writing and shall
describe the nature of the violation, including a reference to the provision within this ordinance that has been violated. In addition, the
notice shall set a reasonable time for the abatement and correction of the violation.

C. Violations of these provisions are subject to the enforcement provisions of ______________ [jurisdiction’s] zoning ordinance.

Riparian Buffer Implementation Plan - 2003
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Section VII. Waivers/Variances
A. This ordinance shall apply to all proposed development except for activities that were completed prior to the effective date of this ordinance

and had received the following:
1. A valid, unexpired permit in accordance with development regulations
2. A current, executed public works agreement
3. A valid, unexpired building permit
4. A waiver in accordance with current development regulations.

B. The _________________ [jurisdiction’s] Zoning Board of Appeals may grant a variance for the following:
1. Those projects or activities for which it can be demonstrated that strict compliance with the ordinance would result in a practical

difficulty.
2. Those projects or activities serving a public need where no feasible alternative is available.
3. The repair and maintenance of public improvements where avoidance and minimization of adverse impacts to nontidal wetlands

and associated aquatic ecosystems have been addressed.
4. Those developments which have had buffers applied in conformance with previously issued requirements.

C. Waivers for development may also be granted in two additional forms, if deemed appropriate by the Zoning Board of Appeals:
1. The buffer width made be reduced at some points as long as the average width of the buffer meets the minimum requirement.

This averaging of the buffer may be used to allow for the presence of an existing structure or to recover a lost lot, as long as the
Streamside Zone (Zone I) is not disturbed by the reduction and no new structures are built within the 100-year floodplain.

2. _________________ [jurisdiction] may offer credit for additional density elsewhere on the site in compensation for the loss of
developable land due to the requirements of this ordinance. This compensation may increase the total number of dwelling units on
the site up to the amount permitted under the base zoning.

D. The applicant shall submit a written request for a variance to the _________________ [jurisdiction] . The application shall include specific
reasons justifying the variance and any other information necessary to evaluate the proposed variance request. The agency may require an
alternative analysis that clearly demonstrates that no other feasible alternatives exist and that minimal impact will occur as a result of the
project or development.

E. In granting a request for a variance, the  _________________ [jurisdiction] may require site design, landscape planting, fencing, signs, and
water quality best management practices to reduce adverse impacts on water quality, streams, wetlands, and floodplains.

Section VIII. Conflict With Other Regulations
Where the standards and management requirements of this ordinance are in conflict with other laws, regulations, and policies regarding streams, steep
slopes, erodible soils, wetlands, floodplains, timber harvesting, land disturbance activities, or other environmental protective measures, the more restrictive
shall apply.

Riparian Buffer Implementation Plan - 2003
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Follow-up InformationFollow-up InformationFollow-up InformationFollow-up InformationFollow-up Information
Additional information on the creation and establishment of riparian corridors can be found at the EPA or the Michigan DEQ websites.  Examples
such as model ordinances or best management practices for the implementation of riparian buffers are provided.
Visit:
<http://www.epa.gov/owow>
<http://www.michigan.gov/deq>
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