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Presenter Introduction:  Larry Scheer

HRWC Volunteer for 2 years
Lake and Stream LeaderLake and Stream Leader 
Institute Graduate; 2015
Norton Creek Road Stream 

Crossing Inventory Team 
Leader

 33 years experience in analytical chemistry 
QC, filter validation, technical support, 
research and development, marketing, and 
training

Larry Scheer
larry.a.scheer@gmail.comg

 Contributing author for publications in 
HPLC, Filter Life, Integrity Testing, Filter 
Drug Binding, and Filter System Sizing
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Agenda

NCRSCI Program Development, Execution, and 
Completionp
– Obtain training (Patrick Ertel, DNR)
– Define need as part of Norton Creek Watershed 

PlanPlan
– Planning steps
Sites to inventorySites to inventory
Methodology & Tools
Team(s)

– Team training and practice
– Complete inventories

I t d t i t d h t d R d ft
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– Input data into spreadsheet and Roadsoft



Training

 I (we) received Road Stream Crossing Inventory 
training from Patrick Ertel (DNR) at the MiCorps g ( ) p
session last year in the Ralph MacMullen Conference 
Center on Higgins Lake.
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Need as part of Norton Creek Watershed Plan

 Huron River Watershed Council starting Norton Creek watershed 
planning process
– DNR reported that Norton Creek is Impaired due to High Sediment 

and Low DO levels.

 Norton Creek Watershed Plan to include:
– Adopt-a-Stream program (bugs)
– Bioreserve assessment
– Neighborhood surveysg y
– Water quality testing
– Creek walking
– Road stream crossing inventories– Road stream crossing inventories
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Need as part of Norton Creek Watershed Plan

 Norton Creek watershed

 SW Oakland County

 110 miles of branching 
stream channels

 Drains 24 square miles

 Eight lakes in watershed 
including Wolverine Lake
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Planning - Sites

 Sites to inventory
Used GIS and overlaid stream with roads to get (52) crossings– Used GIS and overlaid stream with roads to get (52) crossings
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Planning - Methodology

 Methodology
 Developed and reviewed by:

– U.S. Forest Service
– U.S. Fish and Wildlife 

ServiceService
– Michigan DNR
– Wisconsin DNR
– Huron Pines– Huron Pines
– Conservation Resource 

Alliance
– Michigan Technological 

U i itUniversity
– road commissions
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https://www.michigan.gov/documents/dnr/Great_Lakes_Road_Stream_Crossing_Inventory_Instructions_419327_7.pdf



Planning - Tools

 Equipment
– Maps with crossing locations

 Safety
– Safety vests

– Stream crossing data sheets (or 
electronic data recorder)

– Clipboard

– Traffic cones
– Brush clearing tools
– Hardhat

– Pens/pencils
– GPS Unit
– Tape measure (100 ft)

– Safety glasses
– Flashlight or headlamp
– First aid kit

– Folding rule (6 ft)
– Survey rod (16 ft telescoping)
– Hand level (3 or 4 feet)

First aid kit

 Miscellaneous
(P bi Sti k)

( )
– Camera with extra batteries
– Flow meter (for floating object such 

as an orange and a stopwatch)

– (Probing Stick)
– (Hypsometer)
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– Waders, hip boots, wading shoes



Planning – Team(s)

 Reviewed objectives
– 52 crossings done by end of summer
 Assume a couple of hours each
1-2 teams of a few people will work

 We ended up with 7 volunteers

Mary Ryan Dan Bill Larry Karen Clarence
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Team Training and Practice

 Team met in Wixom for introductions, planning, and first training

 After that, the Team met weekly (at Dunkin Doughnuts) to plan 
sites for the day and then go out to inventory
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Complete the Inventories

 Actually, only 39 sites, due to construction and changes in 
roads.

I t t i t Important points:
– Safety first
– Have fun

12

– Complete each data sheet, leave no blanks



Results

 Team spent approximately 200 person-hours to complete 
approximately ~4400 data points in the final spreadsheet.
(~115 data points per site)
 Ten sites had issues including:

– Rusting or collapsing culvertsRusting or collapsing culverts
– Completely submerged culverts
– Buried (underground) culverts
– Minor erosion
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Input Data into Spreadsheet and Roadsoft

Site Name/Number: 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 14A 15 16 17 18 19 20 21 22 23 24 25 26 27 28 28A 29 30 31 31A 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52
Stream Name: Norton CreeNorton CreeNorton Creek Norton CreeNorton CreeNorton CreeNorton Creek Norton CreeNorton Creek Norton CreeNorton CreeNorton CreeNorton CreeNorton CreeNorton Creek Norton CreeNorton CreeNorton Creek Norton CreeNorton CreeNorton CreeNorton CreeNorton CreeNorton CreeNorton Creek Norton CreeNorton CreeNorton CreeNorton CreeNorton CreeNorton CreeNorton Creek Norton Creek Norton Creek Norton CreeNorton Creek Norton CreeNorton CreeNorton Cre Norton CreeNorton CreeNorton Creek Norton Cree
Road Name: Garden Buno Loon Lake Loon Lake Wixom Rd Charms Rd. Old Plank Pontiac TrailMaple Childs Lake Decker Benstein Dorchester Beck Rd. W. Maple Rd. Wixom W. Maple Maple Old Plank Pontiac TrailPontiac TrailPontiac TrailWixom Rd. Wixom Rd. Pontiac Trail Wixom Rd. Lakeview Dr Grand River  Grand River 12 Mile RoadWolverine DNorth Oaks S. Creek Drive Maple North Trail Woods CourMetala Rd. W. Maple Sibley Ct. Hampton C Pontiac Trai Fortune Rd.Wall St I‐96
Name(s) of Observer(s): L. Scheer L. Scheer, B.  K. Schaefer, B. Ste K. Schaefer,  K. Schaefer,  K. Schaefer,L. Scheer, B. Steere K. Schaefer,  K. Schaefer, L. SchL. Scheer, B.  K. Schaefer, B. Steere, L. B. Steere, L. B. Steere, L.  K. Schaefer, L. Scheer, R. SchaB. Steere, L.  K. Schaefer, K. Schaefer, B. Ste K. Schaefer, K. Schafer, BK. Schaefer, K. Schaefer, K. Schafer, BK. Schafer, B K. Schaefer, B. SteD. Myers, M L. Scheer, C. L. Scheer, K. L. Scheer, K. L. Scheer, C. L. Scheer, K. L. Scheer, B. SteereL.Scheer, K. SchaefL.Scheer, K. SchaefL. Scheer, K. M. Bajcz, K. Schae M. Badges, KD. Myers, M.M. Bajcz, K.D. Myers, MD. Myers, MD. Myers, M. Bajcz M. Bajcz, K. 
Date: 5/12/2015 7/27/2015 8/3/2015 8/3/2015 8/3/2015 8/3/2015 7/27/2015 9/3/2015 8/17/2015 7/27/2015 8/17/2015 8/3/2015 8/3/2015 8/3/2015 8/31/2015 7/27/2015 7/27/2015 7/27/2015 7/27/2015 6/29/2015 7/20/2015 7/20/2015 6/29/2015 6/29/2015 7/27/2015 6/12/2015 8/13/2015 8/31/2015 8/31/2015 8/13/2015 8/17/2015 7/27/2015 8/24/2015 9/3/2015 8/17/2015 7/6/2015 7/6/2015 6/9/2015 7/27/2015 7/20/2015 7/27/2015 6/12/2015 8/31/2015
GPS Latitude 42.572508 42.552642 42.537224 42.537224 42.535141 42.537632 42.546007 42.541679 42.538946 42.537416 42.537632 42.538397 42.537305 42.533636 42.531643 42.527902 42.528901 42.524217 42.523558 42.524029 42.521817 42.521249 42.526139 42.514658 42.498543 42.582331 42.492424 42.545166 42.544496 42.543659 42.539526 42.538271 42.532313 42.532321 42.532875 42.562085 42.505029 42.503856
GPS Longitude ‐83.569829 ‐83.562264 ‐83.521477 ‐83.521477 ‐83.538694 ‐83.521710 ‐83.578166 ‐83.478577 ‐83.472549 ‐83.467933 ‐83.502169 ‐83.506827 ‐83.521524 ‐83.506775 ‐83.547845 ‐83.572908 ‐83.576770 ‐83.539744 ‐83.542965 ‐83.547181 ‐83.536611 ‐83.536561 ‐83.583539 ‐83.537429 ‐83.565577 ‐83.573080 ‐83.577496 ‐83.480437 ‐83.575698 ‐83.519992 ‐83.515640 ‐83.472021 ‐83.521759 ‐83.532198 ‐83.534383 ‐83.538900 ‐83.530330 ‐83.562764
County: Oakland Oakland Oakland Oakland Oakland Oakland Oakland Oakland Oakland Oakland Oakland Oakland Oakland Oakland Oakland Oakland Oakland Oakland Oakland Oakland Oakland Oakland Oakland Oakland Oakland Oakland Oakland Oakland Oakland Oakland Oakland Oakland Oakland Oakland Oakland Oakland Oakland Oakland Oakland
Township: N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Range: N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/AGe
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Range: N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Section: N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Adjacent Landowner Info: N/A N/A Golf Course & Res Finnish Camp, and woodsSchool, ResidN/A Commercial Houses / Fire Depart Subdivision Wetlands Upsubdivision ConstructionCondos west N/A N/A Private & CommerMachine ShoN/A Commercial Commercial Mi Jaguars S Mi Jaguars S Residential/Private N/A Commercial N/A Private N/A Residential Residential Residential, Inlet is N/A Road appears to bN/A N/A Gibson Park N/A Near industr
Additional Comments: Foot bridge oSag in middleInlet on E. side of  Inlet and out2" rainstormInlet and outN/A N/A Poison Ivy at inlet.No culvert NSign says Gre2" rainstorm2" rainstorm2" rainstormNo Flow on creek Dry, No flowCorrosion in Algae, Sediment, CMachine shoOutlet with nN/A Air smells lik 30160 Wixom30160 WixomNo water in culverSite is betweBoth culvert Pipe under wNo Culvert, NCan't see cu Flow is obvio N/A N/A Outlet only, on no Visitor says tGunnar Metaua PaCalled Sibley None No Culvert,  N/A No Culvert, No Inlet Evident.  IUnable to re
Crossing Type:   Bridge  2 Culverts 1 Culvert 1 Culvert 1 Culvert 1 Culvert 1 Culvert 1 Culvert 1 Culvert 1 Culvert 1 Culvert 1 Culvert 1 Culvert 1 Culvert   Bridge 1 Culvert 1 Culvert 1 Culvert 1 Culvert   Bridge 1 Culvert 1 Culvert 1 Culvert 1 Culvert 1 Culvert  2 Culverts 1 Culvert 1 Culvert 1 Culvert 1 Culvert 1 Culvert 1 Culvert 1 Culvert 1 Culvert 1 Culvert 1 Culvert   Bridge 1 Culvert 1 Culvert
Structure Shape: N/A  Ellipse Round Round Round Round Round  Ellipse Round  Ellipse  Ellipse Round N/A Round Square/Rectan  Ellipse Round Round Round quare/Rectan  Ellipse Round  Ellipse Round  Ellipse Round Round N/A  Ellipse Round Round  Ellipse Round  Ellipse Round  Ellipse  Pipe Arch Round Square/Rectang
Inlet Type: N/A  Mitered Projecting Projecting Projecting  Headwall Projecting  Wingwall 10‐3  Mitered Wingwall 30°‐7 Projecting No visible in N/A Projecting Wingwall 30°‐7  Headwall  Mitered  Mitered N/A Wingwall 10‐3  Other Apron, Trash  Apron  Other  Headwall Projecting  Headwall N/A Projecting  Apron  Trash Rack N/A  MiteredWingwall 10‐30°  Trash Rack  Mitered  Mitered N/A Wingwall 10‐3
Outlet Type: N/A Mitered N/A Concrete ap At Stream G At Stream G At Stream Grade At Stream GrAt Stream Grade At Stream GrAt Stream GrAt stream gr N/A At Stream Grade Outlet apro At Stream Gr Cascade over ripraAt Stream GrAt Stream GrAt Stream GrAt Stream GrN/A Outlet ApronAt Stream Grade At Stream GrAt Stream GrAt Stream Grade N/A At Stream GrAt stream grade, OAt Stream Grade At Stream Grade At Stream Gr Cascade over ripr At Stream G At Stream Grade At Stream Grade  Outlet apron N/A
Structure Material:  Wood Metal Metal Metal inlet, concrete Metal te inlet, meta Metal  Concrete Metal Metal Metal  Concrete  Concrete  Concrete  Concrete Metal Metal Metal Metal  Concrete  Concrete  Concrete  Concrete Metal  Concrete Metal  Concrete  Concrete Metal Metal  Concrete Metal Metal Metal  Concrete Metal Metal  Concrete  Concrete
Substrate in Structure:  Mixture  Gravel  Mixture  Sand  Sand  Sand None  Sand  Sand  Rock  Gravel  Sand  Sand  Mixture Sand and Grav  Sand None  Gravel  Sand  Sand  Mixture  Mixture  Mixture None Cobble Inlet,  Sand  Mixture  Mixture  Sand None  Mixture  Mixture  Mixture  Sand None  Sand Sand Cobble None  Mixture
General Condition:  Good  Good  Good  Fair  Good  Good  Good  Good  Poor  Good  Good  Good N/A  Good  Good  Fair  Good  Poor  Poor  Good  Fair  Good  Fair  Fair  Good  Good Can't tell N/A  Good  Good  Good  Good  Fair  Poor  Good  Good  Good  Good  Good
Plugged % (inlet): N/A 0 20 10 0 10 0 0 0 0 0 N/A 90 0 0 0 0 0 N/A 0 0 0 0 0 0 0 >50% 70 0 0 5% N/A 0 0 33 0 0 N/A 45
Plugged % (outlet): N/A 0 N/A 20 0 10 0 Concr 0 0 0 50 10 90 0 0 0 30 0 0 0 0 N/A 10 0 0 0 >50% 70 0 0 5 30% 0 0 0 0 0 0 N/A
Plugged % (In Pipe): N/A 0 N/A N/A 0 10 0 0 0 0 N/A N/A 90 0 0 0 20 90 0 0 0 N/A 0 0 0 0 >50% ? 0 0 5 N/A 0 0 0 0 0 0 N/A
Crushed % (Inlet): N/A 0 0 0 0 10 0 0 0 0 0 N/A N/A 0 0 0 0 80 N/A 0 0 0 0 Small Dent N/A 0 Can't tell N/A 0 0 0 0 0 0 0 N/A 0 N/A 0
Crushed % (Outlet): N/A 0 N/A 0 0 10 0 0 0 0 0 0 N/A 0 0 0 15 15 0 0 0 N/A 0 0 N/A 0 Can't tell N/A 0 0 0 N/A 0 0 0 N/A 0 0 0
Crushed % (In Pipe): N/A 20 N/A 0 0 10 0 0 0 0 0 N/A N/A 0 0 0 30 80 0 0 0 0 0 10 N/A 0 Can't tell N/A 0 0 0 0 10 0 0 5 0 0 0
Rusted Through: N/A  No  No  No  No  No  No N/A Yes  No  No  No  No  No  No  No  No Yes Yes  No  No  No  No  No N/A  No Can't tell N/A  No  No N/A  No  No Yes  No  No  No N/A N/A
Structure Interior: N/A  Corrugated  Corrugated rugated inlet, smoo Corrugateded outlet, smo Corrugated Smooth  Corrugated  Corrugated  Corrugated Smooth Smooth Smooth Smooth  Corrugated  Corrugated  Corrugated  Corrugated Smooth Smooth Smooth Smooth  Corrugated N/A  Corrugated Can't tell Smooth  Corrugated  Corrugated Smooth  Corrugated  Corrugated  Corrugated Smooth  Corrugated  Corrugated N/A Smooth
Structure Length (ft): 7.5 40 N/A 156 94 64.5 49 198 315 87.0 N/A 100 83 52 46 45 wn, no inlet e 40 74 wn, no outlet  69 28 82.5 75 36 45 54 928 76 93 43.7 78 to cistern, 600 to 146.7 96 Unknown, no inlet 204
Structure Width (ft): 42.5 9.0 2.0 2.2 inlet, can't tell o 2.5 outlet 4.3 wi 2.0 5.0 3.5 2.4 2.5 3.1 1.5 4.0 7.0 13.0 3.0 2.8 2.5 24.1 2.2 4.0 3.0 3.0 6.3 2.9 1.9 4.5 1.6 6.0 4.5 4.0 1.5 3.9 8.6 11.3 3.1 12.0
Structure Height (ft): 6.8 6.0 2.0 2.2 inlet, can't tell o 2.5 outlet 4.3 wi 2.0 4.5 3.5 2.1 2.0 3.1 N/A 4.0 5.0 8.0 3.0 2.8 2.5 10.6 1.4 4.0 2.3 3.0 4.3 2.9 Can't find bottom 1.9 3.3 1.6 6.0 3.4 4.0 1.2 3.9 5.3 7.2 3.1 7.0
Structure Water Depth (ft) (Inlet): 3.7 1.2 0.5 0.3 0.7 0.5 0 0.8 0.3 0.1 0.3 N/A N/A 0.4 1 0.8 0.4 0.5 N/A 0.7 0.2 0.25 0.8 0 0.4 0.7 1.1 2.9 0.8 0 0.2 N/A 0.1 0 1 1 1.1 N/A 0.6
Structure Water Depth (ft) (Outlet): 3.6 2 N/A 1.7 1.2 0.9 0 1 0.9 1 0.5 1.1 N/A 0 0.8 0.3 0.3 1.2 1 0.3 0.2 N/A 0.8 0 0.9 1.1 1.1 2.9 2.3 0 0.4 0.1 0.5 0 1.4 0.1 1 3.1 and more, stru N/A
St t W t D th (ft) (P h H i ht) N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 1 0 N/A N/A N/A N/A N/A N/A 0 3 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
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Structure Water Depth (ft) (Perch Height): N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 1.0 N/A N/A N/A N/A N/A N/A 0.3 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Embedded Depth of Structure (ft) (Inlet): N/A 1.2 0.2 0.3 0.7 0.3 0.1 0.0 0.6 0.3 0.5 N/A 1.2 0.6 0.8 1.0 0.4 1.2 N/A 0.7 0.2 0.3 0.0 0.0 0.5 0.8 4.3 N/A 0.0 0.0 0.2 N/A 1.1 0.0 0.0 0.5 0.6 N/A 3.4
Embedded Depth of Structure (ft) (Outlet): N/A 2.0 N/A 0.5 1.2 0.3 0.8 0.4 0.9 0.2 0.5 0.1 1.2 0.1 1.0 0.3 1.0 Can't measure 0.1 2.5 0.2 N/A 0.9 0.1 0.4 0.5 4.3 N/A 0.2 0.3 0.3 1.0 0.5 0.0 0.0 unknown 1.5 0.0 N/A
Structure Water Velocity (ft/sec) (Inlet): 0.8 0.4 eyeball estimate) 0.2 0.3 0.5 N/A 0.06 0.01 0.08 0.1 N/A N/A N/A 0.0 45.0 0.5 0.3 N/A 0.5 0.0 0.3 0.0 0.0 0.8 0.03 0.0 0 (by eye) 0.08 0.0 0.2 N/A 0.7 0.0 0.02 0.1 0.3 N/A 0.1
Structure Water Velocity (ft/sec) (Outlet): 0.8 0.4 N/A 0.1 0.3 0.9 N/A 0.03 0.06 0.04 0.1 1.0 N/A N/A 0.0 0.4 1.0 0.3 0.2 0.5 0.0 N/A 0.0 N/A 0.0 0.03 0.0 0 (by eye) 0.03 0.0 0.3 0.0 0.1 0.0 0.0 0.4 0.3 0.3 N/A
Structure Water Velocity Measured: At surface At surface At surface At surface At surface At surface N/A At surface At surface At surface At surface At surface N/A N/A At surface At surface At surface At surface At surface At surface N/A At surface At surface N/A At surface At surface At surface At surface At surface N/A At surface At surface At surface N/A At surface At surface At surface At surface At surface
Measured With:  Float  Float yeball estimate  Float  Float  Float N/A  Float  Float  Float  Float  Float N/A N/A  Float  Float  Float  Float  Float  Float N/A  Float  Float N/A  Float  Float  Float  Float  Float N/A  Float  Float  Float N/A  Float  Float  Float  Float  Float
Stream Flow:  =Bankfull  <Bankfull  >Bankfull  <Bankfull  <Bankfull  =Bankfull None  <Bankfull <1/2 Bankfull <1/2 Bankful  =Bankfull  =Bankfull  >Bankfull None None <1/2 Bankful<1/2 Bankfull  <Bankfull <1/2 Bankful  =Bankfull None None None None  =Bankfull  <Bankfull <1/2 Bankfull  <Bankfull <1/2 Bankful None  <1/2 Bankfull None <1/2 Bankful None <1/2 Bankful<1/2 Bankfull  <Bankfull  <1/2 Bankfull <1/2 Bankful
Scour Pool (If Present) Length (ft): N/A N/A N/A N/A N/A N/A N/A 13 N/A N/A N/A N/A N/A N/A N/A N/A 20 N/A 11.5 N/A N/A N/A N/A N/A N/A 20 N/A N/A N/A N/A N/A N/A N/A N/A Unk N/A N/A N/A N/A
Scour Pool (If Present) Width (ft): N/A N/A N/A N/A N/A N/A N/A 15 N/A N/A N/A N/A N/A N/A N/A N/A 12 N/A 9 N/A N/A N/A N/A N/A N/A 25 N/A N/A N/A N/A N/A N/A N/A N/A Unk N/A N/A N/A N/A
Scour Pool (If Present)  Depth (ft): N/A N/A N/A N/A N/A N/A N/A 0.9 N/A N/A N/A N/A N/A N/A N/A N/A 0.9 N/A 2.3 N/A N/A N/A N/A N/A N/A 1.2 N/A N/A N/A N/A N/A N/A N/A N/A Unk N/A N/A N/A N/A
Upstream Pond (If Present) Length (ft): N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 40 N/A N/A N/A N/A N/A 15 N/A N/A N/A N/A N/A 16.7 N/A N/A N/A N/A N/A 32.5 N/A N/A N/A 25
Upstream Pond (If Present) Width (ft): N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 12 N/A N/A N/A N/A N/A 15 N/A N/A N/A N/A N/A 40 N/A N/A N/A N/A N/A 10.7 N/A N/A N/A 25
Riffle Water Depth (ft): N/A N/A N/A N/A 0.2 N/A N/A 0.1 N/A N/A N/A 0.7 N/A N/A N/A N/A N/A N/A 0.1 N/A N/A N/A N/A N/A 0.3 N/A N/A N/A N/A N/A N/A N/A N/A N/A 0 N/A 0.5 N/A N/A
Bankfull Width (ft): N/A N/A N/A N/A 6.5 N/A N/A 9.5 N/A N/A N/A 5.0 N/A N/A N/A N/A N/A N/A 8 N/A N/A N/A N/A 0.8 2.8 N/A N/A N/A N/A N/A N/A N/A N/A N/A 15.2 N/A 21.1 N/A N/A
Wetted Width (ft): N/A N/A N/A N/A 3.6 N/A N/A 5 N/A N/A N/A 5.0 N/A N/A N/A N/A N/A N/A 5 N/A N/A N/A N/A N/A 2.8 N/A N/A N/A N/A N/A N/A N/A N/A N/A 3.1 N/A 9.9 N/A N/A
Water Velocity (ft/sec): N/A N/A N/A N/A 1.2 N/A N/A 0.6 N/A N/A N/A 1.0 N/A N/A N/A N/A N/A N/A 0.72 N/A N/A N/A N/A N/A 0.7 N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.9 N/A 1.4 N/A N/A
Measured With: N/A N/A N/A N/A  Float N/A N/A  Float N/A N/A N/A  Float N/A N/A N/A N/A N/A N/A  Float N/A N/A N/A N/A N/A  Float N/A N/A N/A N/A N/A N/A N/A N/A N/A  Float N/A  Float N/A N/A
Dominant Substrate: N/A N/A N/A N/A Cobble N/A N/A Riprap N/A N/A N/A Cobble N/A N/A N/A N/A N/A N/A  Sand N/A N/A N/A N/A N/A Cobble N/A N/A N/A N/A N/A N/A N/A N/A N/A Cobble N/A Cobble N/A N/A
Type:  County  County  County  County  County  County  Town  County  County  County  County  County  Town  County  County  County  County  County  County  County  County  County  County  County  County  County  Town  County  County  County  Town  Town  Town  Town  Town  Town  County  Town  Town  County  Town  Town Federal
Road Surface:  Gravel  Gravel Paved Paved Paved Paved  Gravel Paved Paved Paved Paved Paved Paved Paved Paved Paved  Gravel Paved Paved Paved Paved Paved Paved  Gravel Paved Paved Paved  Gravel Paved Paved Paved Paved Paved Paved Paved Paved Paved Paved Paved
Road Condition Good Fair Good Good Good Good Fair Good Good Good Fair Good Good Fair Good Fair Fair Poor Good Good Fair Good Good Good Good Good Good Good Fair Good Good Poor Good Good Good Good Good Good
Road Width at Culvert (ft): does not cross 26 26 24 39 27 30 74 55 51 36 27 41.5 26 27 33 26 29 59 30.4 47 64 36 69 73 (5 lanes o 35 45.5 26 26.7 14 24 37 26 23.6 44.2 30.6 49 33.1 134
Location of Low Point: At stream At stream At stream At stream At stream At stream At stream At stream At stream At stream At stream  Other  Other At stream At stream At stream At stream At stream  Other  Other At stream  Other  Other At stream Other, 350' n  Other At stream At stream At stream At stream At stream At stream  Other At stream  Other At stream At stream Other, 20' north At stream
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Runoff Path: Roadway  Ditch Roadway  Ditch  Ditch  Ditch  Ditch Roadway  Ditch Roadway Ditch Backyards Ditch Ditch Ditch Ditch Ditch Ditch Roadway Roadway Ditch Roadway Roadway  Ditch  Ditch Roadway Ditch Ditch Ditch Roadway Roadway Roadway Ditch Ditch Roadway Roadway Roadway Roadway Ditch
Upstream Fill Depth (ft): N/A 3.5 3.6 2.9 4.2 3.5 1.2 5.0 1.5 2.8 3.7 N/A 3.5 3.5 3.1 2.8 4.5 2.0 N/A 1.7 2.9 4.0 2.7 1.8 3.1 5.0 3.7 1.7 2.6 1.0 back yard N/A 2.5 0.4 1.3 3.4 2.9 N/A 2.6
Upstream Slope:  >1:2  1:1.5  >1:2  >1:2  1:1.5  >1:2  >1:2  1:2  >1:2  >1:2  >1:2 N/A  >1:2  >1:2  1:1.5  >1:2  1:2  >1:2 N/A  >1:2  >1:2  >1:2  >1:2  >1:2 1:1  >1:2  >1:2  >1:2  1:1.5  >1:2  >1:2  >1:2  1:2 Vertical  1:1.5 1:1  1:1.5 N/A  >1:2
Downstream Fill Depth (ft): N/A 2.5 N/A 2.6 4.5 3.0 1.2 5.7 2.5 3.9 4.1 4.0 4.0 3.7 3.1 2.4 6.0 4.4 4.3 1.9 1.9 N/A 1.5 2.0 3.5 4.0 3.7 1.7 3.6 1.3 3.7 5.3 1.9 0.3 2.4 3.6 2.7 4.0 N/A
Downstream Slope:  >1:2  >1:2 N/A  >1:2  1:2  >1:2  >1:2  1:1.5  >1:2  >1:2  >1:2  >1:2  >1:2  >1:2  1:1.5  >1:2  1:2  >1:2  >1:2  >1:2  >1:2 N/A  >1:2  >1:2 1:1  >1:2  1:2  1:2  >1:2  >1:2  >1:2  >1:2  >1:2 Vertical  1:1.5 1:1  >1:2 1:1 N/A
Approach Length (ft): 304 490 225 152 828 800 200 800 >1000 404 1,500 299 537 206 450 450 260 >3000 522 4 371 192 N/A, Road co 850 460 479 994 610 576 160 144 375 472 180 354 316 503 951 >1000
Approach Slope:  6‐10%  6‐10% 0  1‐5%  1‐5% 0  1‐5% 0 0  1‐5% 0 0  1‐5% 0  1‐5% 0  1‐5%  1‐5% 0  1‐5% 0 0 N/A  1‐5%  1‐5%  1‐5%  1‐5% 0 0 0  1‐5% 0 0 0  1‐5%  1‐5%  1‐5% 0
Ditch Vegetation: N/A  Heavy N/A  Partial  Partial  Partial  Heavy N/A  Partial  Partial  Partial N/A  Partial  Heavy  Partial  Partial  Heavy  Heavy N/A N/A  Partial N/A N/A  Partial  Partial N/A  Heavy  Heavy  Partial  Partial N/A N/A  Partial  Partial N/A N/A N/A N/A  Partial
Approach Length (ft): 465 1000 573 304 440 900 600 950 >1000 619 1,500 145 435 700 500 >2000 420 >3000 397 145 425 186 164 ~1400 slight slope toward left, lo 748 660 579 500 503 35 50 884 635 34 292 803 >1000
Approach Slope:  6‐10%  1‐5%  1‐5% 0  1‐5%  1‐5%  1‐5% 0  1‐5%  1‐5% 0 0 0 0  1‐5%  1‐5% 0  1‐5% 0  1‐5% 0 ‐3.2 0  1‐5%  1‐5% 0 0 0 0 0 0 0 0 0  1‐5% 0  1‐5% 0
Ditch Vegetation: N/A  Heavy N/A  Partial  Heavy  Partial  Partial N/A  Partial  Partial  Partial N/A  Partial  Partial  Partial  Partial  Partial  Heavy None N/A  Partial N/A N/A  Partial  Partial N/A  Heavy  Heavy  Partial  Partial N/A N/A  Partial  Partial N/A N/A N/A N/A  Partial
Location of Erosion 1: N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A Left downstr N/A 22 feet east of culvert on N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Erosion Dimensions Length (ft): N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 17.1 N/A 22 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Erosion Dimensions Width (ft): N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 2 N/A 1.5 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Erosion Dimensions Depth (ft): N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.5 N/A 0.3 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Eroded Material Reaching Stream: N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A  No  No  No Yes  No Yes  No  No  No  No  No  No  No  No  No N/A  No  No
Material Eroded: N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A Only rocks le N/A Sand and Gravel N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Location of Erosion 2: N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Erosion Dimensions Length (ft): N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Erosion Dimensions Width (ft): N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Erosion Dimensions Depth (ft): N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Eroded Material Reaching Stream: N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A  No  No  No  No  No  No  No  No  No  No  No  No  No  No  No N/A  No  No
Material Eroded N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Location of Erosion 3: N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A   
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Erosion Dimensions Length (ft): N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Erosion Dimensions Width (ft): N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Erosion Dimensions Depth (ft): N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Eroded Material Reaching Stream: N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A  No  No  No  No  No  No  No  No  No  No  No  No  No  No  No N/A  No  No
Material Eroded N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Location of Erosion 4: N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Erosion Dimensions Length (ft): N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Erosion Dimensions Width (ft): N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Erosion Dimensions Depth (ft): N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Eroded Material Reaching Stream: N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Material Eroded N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Location of Erosion 5: N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Erosion Dimensions Length (ft): N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Erosion Dimensions Width (ft): N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Erosion Dimensions Depth (ft): N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Eroded Material Reaching Stream: N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A  No  No  No  No  No  No  No  No  No  No  No  No  No  No  No N/A  No  No
Material Eroded: N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A Sand N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Corrective Actions Possible:  No  No  No  No  No  No  No  No  No  No  No  No  No  No  No  No  No  No  No  No  No  No  No  No Yes  No Yes  No  No  No  No  No  No  No  No  No  No  No  No
Extent of Erosion:  Stabilized None None None None None  Stabilized None  Stabilized None None None None None None None  Stabilized None None None None None None None  Moderate None Minor None None None None None None None None None None None None
Erosion Notes: No erosion eNo erosion eNo erosion evidenNo erosion eNo erosion eNo erosion eNo erosion evidenNo erosion eNo erosion evident No erosion eNo erosion eNo erosion eNo erosion eNo erosion evident except thaNo erosion eNo erosion eEnd of ditch beforeNo erosion eNo erosion eNo erosion eNo erosion eNo erosion eNo erosion eNo erosion evidenOne erosion No erosion eRoad/shoulder b stabilizaNo erosion eNo erosion eNo erosion evidenNo erosion evidenNo erosion evidenNo erosion eNo erosion evidenNo erosion eNo erosion evident No erosion evident No erosion evidenNo erosion e
Site ID:  Photo 7 Photo 1 LAS 4 Photo 1 N/A  Photo 7  Photo 7  Photo 7  Photo 5  Photo 7 N/A Photo 1  Photo 4 K 57 Photo 1 1 + 2 N/A MB 7+8 N/A  Photo 7  Photo 7  Photo 7  Photo 7 Photo 1 KS7 KS + MB Photo 1 Photo 1 Photo 1 N/A N/A
Upstream Conditions:  Photo 3  Photo 3 KS LAS 2  Photo 5 N/A  Photo 2  Photo 4  Photo 4 N/A  Photo 5 N/A  Photo 7 not labeled not labeled N/A K 54  Photo 3 Photo 1 MB 6 N/A  Photo 3  Photo 2  Photo 3  Photo 2  Photo 3 KS3 KS2  Photo 5  Photo 3  Photo 2 N/A N/A
Downstream Conditions:  Photo 4  Photo 5 KS 1A M KS 2  Photo 3 N/A  Photo 5  Photo 2  Photo 2  Photo 2  Photo 2 N/A  Photo 5 not labeled K 51  Photo 2 K 51 Unknown  Photo 5 MB 3 N/A  Photo 4  Photo 6  Photo 4  Photo 4  Photo 5 KS2 MB  Photo 3  Photo 4  Photo 3 K 51 N/A N/A
Inlet: Photo 1  Photo 2 KS LAS1  Photo 4 N/A Photo 1  Photo 3  Photo 3 N/A  Photo 6 N/A  Photo 6 Photo 1 K 56 N/A K 53  Photo 4  Photo 2 MB 5 N/A Photo 1 Photo 1 Photo 1 Photo 1  Photo 2 KS4 KS1  Photo 4  Photo 2  Photo 4 N/A N/A
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Outlet:  Photo 2  Photo 4 KS 2A M KS 1  Photo 2 N/A  Photo 6 Photo 1 Photo 1 Photo 1 Photo 1 N/A  Photo 4  Photo 3 K52 + K55 MB  Photo 3 K 52 Unknown  Photo 6 MB 4 N/A  Photo 2  Photo 5  Photo 2  Photo 3  Photo 4 KS1  Photo 2  Photo 5  Photo 5 K 52 N/A N/A
Road Approach ‐ Left:  Photo 6  Photo 5 KS 1B MB LAS 3  Photo 6 N/A  Photo 3  Photo 5  Photo 5  Photo 4  Photo 3 N/A  Photo 3  Photo 2 K 54  Photo 4  Photo 5  Photo 4 MB 2 N/A  Photo 6  Photo 3  Photo 6  Photo 6  Photo 7 KS5 MB  Photo 7  Photo 6  Photo 6 N/A N/A
Road Approach Right:  Photo 5  Photo 7 KS 2B MB LAS 4  Photo 7 N/A  Photo 4  Photo 6  Photo 6  Photo 3  Photo 4 N/A  Photo 2 not labeled K 53  Photo 5  Photo 6  Photo 3 MB 1 N/A  Photo 5  Photo 4  Photo 5  Photo 5  Photo 6 KS6 MB  Photo 6  Photo 7  Photo 7 N/A N/A
Priority Site Fish Passage:  No  No  No  No  No  No  No  No  No  No  No  No Yes  No  No  No  No Yes  No  No  No  No  No Possible  No  No Yes Yes  No  No  No  No  No  No  No  No  No  No  No
Why Yes or No: No crossing No outlet evident No major bloNo major bloNo major bloDry No major bloNo major blockages evident No major bloNo obvious iNo obvious iCulvert appeNo major blockages evident. No commenNo commenNo comment Collapsing C No impairmeNo impairmeNo impairmeNo impairmeNo impairmeSmall dent in inlet No impairmeNo impairmeCulvert mostly blocked Pipe mostly  No impairmeNo water No impairment to No impairment to No impairmeNo impairment to Riffle may betoo little flow for fish No impairment to flow. No impairment to No impairme
Priority Site  Erosion:  No  No  No  No  No  No  No  No  No  No  No  No Yes  No  No  No Yes Yes  No  No  No  No  No  No  No  No Yes  No  No  No  No  No  No  No  No  No  No  No  No
Why Yes or No: No erosion eNo erosion eNo erosion evidenNo erosion eNo erosion eNo erosion eNo erosion evidenNo erosion eNo erosion evident No erosion eNo erosion eNo erosion eSilt coming f No erosion evident No erosion eNo erosion eSediment very uns Culvert in BaNo erosion eNo erosion eNo erosion eNo erosion eNo erosion eNo erosion evidenCulvert goodNo erosion eCulvert mostly buried wit No erosion eNo erosion eNo evidence of eroNo erosion evidenNo erosion evidenNo erosion eNo erosion evidenNo erosion eNo erosion evident No erosion evident No erosion evidenNo erosion e
Recommend Future Visit:  No  No  No Possible  No  No  No  No Yes  No  No  No Yes  No  No  No  No Yes Yes  No  No  No  No Yes  No  No Yes Yes  No  No  No  No Yes possible possible  No  No  No  No
Why Yes or No: No major issNo major issNo major issues Trashrack onNo major issNo major issNo major issues No major issRust at waterline No major issNo major issNo major issSubmerged cNo major issues No major issNo major issNo major issues Culvert in baCulvert rusti No major issues No major issNo major issCulvert dent Culvert goodNo major issCulvert mostly blocked. Pipe mostly  No major issNo major issues No major issues In good shape Apron or mitSome rust throughPluggage maNo major issues No major issues No major issues No major iss
Non Native Species Observed:  No Yes  No Yes Yes Yes  No Yes  No Yes Yes  No Yes Yes Yes Yes  No  No  No  No Yes  No Yes Yes Yes Yes Yes Yes Yes Yes  No Yes Yes Yes Yes Yes Yes Yes Yes
Which: N/A phragmites,  None observed Phragmites,  Phragmites, Purple LooseN/A Purple LooseN/A Purple LoosePhragmites N/A Phragmites,  Purple Loosestrife. Glossy BucktCanadian Th N/A N/A N/A N/A phragmites N/A Autumn Oliv Purple Loose Strifephragmites phragmites,  phragmites phragmites Purple Loosephragmites, Autum None Canadian Thistle Buckthorn Garlic Mustard Bittersweet, Purple Loose Strife, CanaHoneysuckle Bittersweet, BucktPhragmites, 
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