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RIMMELL DITCH DESIGN/BUILD REPORT 
NOBLE COUNTY, INDIANA 

 
EXECUTIVE SUMMARY 

 
The Skinner Lake Homeowners Association received an Indiana Department of Natural 
Resources (IDNR) Lake and River Enhancement (LARE) grant to design and build 
projects identified along Rimmell Ditch in the engineering feasibility study, which was 
completed in 2007.  The goal of the project was to design and implement water quality 
improvement projects along Rimmell Ditch that would reduce sedimentation and nutrient 
loading into Skinner Lake.  JFNew was contracted to complete projects located on 
seven of the sites with the County Surveyor completing the work related to projects on 
an additional 16 sites as in-kind match for the grant. 
 
Due to heavy rains and flooding in spring 2008, an additional erosion area was 
identified and funding was requested to design and implement a treatment.  An 
agreement was made to modify the original contract by replacing work on two smaller 
project sites with the implementation of the design/build for the newly identified site.  
Due to County funding issues and unforeseen projects, an agreement was made to shift 
from the originally identified in-kind projects to other projects within the Rimmell Ditch 
drainage area.  These projects met the same criteria in reducing sedimentation and 
nutrient loading and provided water quality benefits to Skinner Lake.     
 
The projects that were completed by JFNew included the installation of two pipe drop 
structures, three grassed waterways, two grade control structures, 40 feet (12.2 m) of 
streambank stabilization, a rock-line chute, and culvert erosion stabilization.  The Noble 
County Drainage Board completed the installation of a culvert to replace a deteriorating 
bridge.  They also performed bottom dipping, channel re-alignment, bank re-sloping, 
bank stabilization, spoils leveling, and seeding on approximately 5,600 feet (1,706 m) of 
the Rimmell Open/ Melvin System.  
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RIMMELL DITCH DESIGN/BUILD REPORT 
NOBLE COUNTY, INDIANA 

 
1.0 STATEMENT OF PROJECT PURPOSE 
The purpose of this project was to reduce sediment and sediment-attached nutrient 
delivery to Skinner Lake by stabilizing eroded streambanks along Rimmell Ditch and 
filtering runoff from adjacent agriculture fields. 
 
2.0 GENERAL OVERALL PROJECT DESCRIPTION 
The Rimmell Ditch project area is located south and east of Skinner Lake (Figure 1).  
Rimmell Ditch is the largest inlet to Skinner Lake and its subwatershed drains 7,820 
acres (3,165 ha) from its headwaters to its confluence with Skinner Lake.  Rimmell Ditch 
is considered a legal drain and is regulated by the Noble County Drainage Board.  The 
stream generally contains flowing water to a depth of two feet (0.6) and a width of four 
to six feet (1.2 – 1.8 m).  The banks of Rimmell Ditch vary in height from five to fifteen 
foot (1.5 - 4.6 m), due in part to historic ditch maintenance projects where the removed 
sediment was placed on the banks adjacent to the ditch.  Agriculture is the primary land 
use in the area surrounding Rimmell Ditch. 
 

 
Figure 1.  Approximate project location. 
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2.1 Landowner Permission 
A majority of the projects were located within the easement of the Noble County 
Drainage Board.  Written permission was obtained during the engineering feasibility 
study and verbal permission was granted for the construction phase.  Landowner 
permission was requested and documented for projects that required access through 
private property (Appendix A). 
 
2.2 Permit Requirements 
Of the projects completed by JFNew, it was determined that only two grade control 
structures would require permits for construction.  Regional General Permit (RGP) 
notifications were submitted to the U.S. Army Corps of Engineers (Corps) and Indiana 
Department of Environmental Management (IDEM) for sites 131 and 114 on February 5, 
2008 and February 20, 2008, respectively.  An electronic permit application was 
submitted to the Indiana Department of Natural Resources (IDNR) for construction in a 
floodway on January 25, 2008 and February 14, 2008 for sites 131 and 114, 
respectively.  The Corps verified that the proposed work was authorized under the 
Regional General Permit (ID # 99-100-003-1) and assigned file number LRE-2008-
00456-157 on May 13, 2008.  IDEM requested that the two applications be combined 
and the permit application was re-sent on March 5, 2008 with copies to the Corps.  No 
response was received from IDEM within the 30 working day waiting period, thus 
allowing the project to proceed under the RGP.  Certificates of approval for construction 
in a floodway (Permits # FW-24682 and FW-24710) were received from the IDNR on 
April 18, 2008.  Permits can be found in Appendix B.  All other projects were determined 
to not need a permit because the work was to take place above the ordinary high water 
mark, or the project qualified as maintenance and was exempt under the county 
drainage code, IC 36-9-27. 
 
2.3 Contractors 
JFNew was contracted to complete the projects located on Sites 21, 114, 115, 115A, 
123, and 131.  JFNew sub-contracted portions of the work at sites 114,115, and 115A to 
Stanger Excavating from Goshen, Indiana, and work at sites 123 and 131 to 
Earthwerks, Inc. from Syracuse, Indiana.  The Noble County Surveyor contracted Greg 
Owens of Kendallville, Indiana, for the Rimmell Open/ Melvin System and Gilbert 
Drainage & Excavation of Ligonier, Indiana, for the Higginbotham Bridge Replacement. 
 
2.4 Project Timing 
All necessary permits were obtained by April 2008.  Construction of Site 21 was 
completed on March 26, 2008 and Site 123 was completed on May 30, 2008.  
Preparations were made to begin construction on Sites 114, 115 and 131 in spring 
2008, but excessive rains and crop planting delayed the projects until fall 2008.  
Projects located at Sites 114, 115, and 115A were completed by November 2, 2008 with 
projects at Site 131 being completed on November 3, 2008.  The Noble County Rimmell 
Open/ Melvin System project was completed in October 2007 with the Higginbotham 
Bridge Replacement project being completed in April 2008. 
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2.5 Project Accomplishments 
JFNew completed projects that included the stabilization of 40 feet (12.2 m) of 
streambank with native seed and a rock toe, installation of two grade control structures, 
tiling 570 feet (173.7 m) of waterway, installation of three grassed waterways, 
installation of two pipe drop structures, and installation of two rock chutes.  Noble 
County completed two projects which included replacing a bridge with a culvert and 
bottom dipping, channel re-alignment, bank re-sloping, bank stabilization, spoils leveling 
and seeding of approximately 5,600 feet (1,706 m) of the Rimmell Open/ Melvin System 
between County Roads 500 E and 600 East.  The locations of the completed projects 
are identified in Figure 2.  Costs associated with each project are included in Table 1. 
 

 
Figure 2. Location of water quality improvement projects completed by JFNew 
and Noble County Drainage Board within the Rimmell Ditch watershed. 
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Table 1. Summary of associated project costs. 
Project Description Site Cost 
Culvert Erosion 21 $2,372.00 
Grade Control Structure 114 $4,248.00 
Pipe Drop Structure/ Grassed Waterways 115 $40,190.00 
Pipe Drop Structure 115A $11,928.00 
Gully Erosion 123 $3,290.00 
Streambank Stabilization/ Grade Control Structure 131 $9,912.00 
Higginbotham Bridge Replacement NA $16,038.23 
Rimmell Open/ Melvin System Drainage Project NA $82,118.30 

Total for all projects $170,096.53 
 
2.6 Scope Changes 
On February 7, 2008, during a survey of the Higginbotham property at Site 115, Mark 
Pranckus, JFNew, and Wayne Stanger, Stanger Trees, discovered a large area of soil 
that had been washed out due to recent heavy rain events (Figure 3).  This area was 
not identified during the initial watershed tour due to lack of active erosion.  After 
discussions with the LARE program representatives and the Skinner Lake Homeowners 
Association, it was determined that one thousand dollars be re-directed from the original 
contract to complete a design with cost estimates for a solution to the newly identified 
washout and was documented with Scope Change No. 1 (Appendix C, pg. C1).  The 
completed design was estimated at $11,000 to construct.  This project was deemed 
feasible and considered a higher priority than Task 14 identified in the existing contract.  
An agreement was made to divert monies, previously allocated to Task 14, to cover the 
cost of construction for this project.  This was documented with Scope Change No. 2 
(Appendix C, pg. C2). 
 

 
Figure 3. Erosion area identified on February 7, 2008. 
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2.7 Future Project Inspection and Maintenance 
Maintenance for the projects completed within the Noble County Drainage Board’s 
easement are the responsibility of the County and should be inspected by county 
personnel or their representative on an annual basis for the next three to five years.  At 
a minimum, the project sites should be inspected in late spring or early summer 
following a storm flow event.  Potential failure of erosion stabilization measures may 
include portions of the erosion control blankets being torn away from the soil surface, 
displacement of stone along the toe or grade control structure, or rill erosion under the 
blanket caused by overland flow.  Any issues identified within the easement by local 
residents or adjacent landowners should be reported to the Noble County Surveyor.  
Projects outside the easement are the responsibility of the landowner and shall be 
monitored and maintained by the associated landowner.  Minimal maintenance of 
grassed waterways by the landowner shall include mowing at least once a year in July.  
Grassed waterways must be periodically mowed to prevent excessive retardation of 
flow and subsequent ponding of water.  Control of vegetation to prevent matted growth 
will reduce sediment accumulation.  Sediment accumulation often results in failure of 
waterways.  This was documented in a summary letter to the landowner once the 
project was completed (Appendix A). 
 
3.0 PROJECT SPECIFIC DESIGN AND CONSTRUCTION 
 
3.1 Culvert Erosion Control Project – Site 21 
The site is located adjacent to C.R. 500 East along the McFarland Branch No. 3 legal 
drain just south of the driveway access of landowner Tim Addis and north of C.R. 175 E 
(Figure 2).  The purpose of this project was to halt the active erosion that was occurring 
due to surface runoff entering the ditch along a culvert.  When given the option of 
repairing the area with a bio-engineered solution, the landowner preferred stone for 
controlling the erosion. 
 
An area of approximately 8 foot (2.4 m) by 20 foot (6.1 m) of eroding soil adjacent to the 
existing CMP (corrugated metal pipe) was stabilized by re-grading, installing geotextile 
fabric underlayment and covering with glacial field stone.  Once the area was re-graded, 
a Mirafi 170N non-woven geotextile fabric was keyed into the top of the slope to prevent 
water undermining the cloth and spanned the length of the gulley into the bottom of the 
stream.  Four to 6 inch (10.16 – 15.24 cm) diameter glacial field stone was placed over 
the geotextile fabric at a depth of 10 inches (24.5 cm).  The construction followed the 
example of a typical plan for a rock chute which is included in Appendix D.  The 
installation was completed on March 26, 2008.  The following figures depict the site 
before and after installation (Figures 4 & 5). 
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Figure 4. Culvert erosion area before repair located at Site 21. 
 

 
Figure 5. Culvert erosion area after repair located at Site 21. 
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3.2 Grade Control Structure – Site 114 
The site is located within Rimmell ditch approximately 350 feet (106.7 m) upstream from 
the C.R. 300 E crossing (Figure 2 and 7).  A grade control structure was installed at this 
location to stabilize the streambanks.  This was done by raising the level of the ditch 
flowline one foot (0.3 m) so water would back up to the base of an existing grade control 
structure located approximately 450 feet (137.2 m) further upstream.  The grade control 
structure was constructed using 26 cubic yards (19.87 cubic meters) of 8 to 12-inch 
(20.32–30.48 cm) diameter limestone rip rap.  The stone was keyed into the streambed 
by excavating a 2 foot (0.6 m) by 2 foot (0.6 m) key trench to prevent undercutting of the 
structure.  The key trench extended 2 feet (0.6 m) into the ditch bank on each side.  The 
upstream side of the structure was graded to a 4:1 slope and the downstream structure 
was graded to a 15:1 slope.  Design details can be found in Appendix E.  Figure 6 
shows the grade control structure which was completed on November 2, 2008. 
 

 
Figure 6.  Grade control structure installed on November 2, 2008 on Rimmell ditch 
approximately 350 feet (106.7 m) upstream of C.R. 300 E crossing. 
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3.3 Pipe Drop Structure and Grassed Waterways – Site 115 
This project consisted of tiling a degraded waterway, replacing a failing pipe drop 
structure, and creating three grassed waterways; two on the north side and one on the 
south side of Rimmell Ditch just east of C.R. 300 E (Figure 2 and 7).  Designs for the 
pipe drop structure and grassed waterways were developed using the USDA NRCS 
Technical Release 55 (TR-55) hydrology modeling method.  The details of each practice 
are described in the following sections of this report (Section 3.3.1, 3.3.2, 3.3.3, 3.3.4). 
 

 
Figure 7. Projects completed on Higginbotham property including Sites 114, 115 
and 115A. 
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3.3.1 Waterway Tiling 
The project is located on the Higginbotham property between the railroad tracks and 
Rimmell Ditch (Figure 7).  The rail road bed acts as a berm which collects runoff from 
the watershed to the north.  This water is passed under the rail road through a 15-inch 
(38.1 cm) clay tile which outlets into the existing waterway.  The waterway was severely 
eroded, which was contributing to sediment transport and nutrient delivery into Rimmell 
Ditch (Figure 8).  Four tenths of an acre (0.2 ha) of trees were removed along the 
waterway.  The logs were stockpiled at the landowners request for use as firewood and 
the stumps and tops were burned and then buried.  Five hundred seventy feet (173.7 m) 
of 15-inch (38.1 cm) diameter dual wall plastic tile was installed sub-surface and back-
filled within the existing waterway.  The tile was connected to a 36-inch (91.4 cm) 
diameter relief well at the north end of the property and outlet into Rimmell Ditch (Figure 
9 and Appendix F, pg. F15).  The outlet consisted of a 15-foot (4.6 m) section of 
schedule 35 PVC pipe, with animal guard, attached to the dual wall plastic tile 
(Appendix F, pg. F8).  The purpose of the tile was to transport water from the north side 
of the railroad tracks into Rimmell Ditch.   
 

 
Figure 8.  Severely eroded waterway on Site 115 prior to installation of tile. 
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Figure 9. Relief well connection to 15-inch tile during installation. 
 
3.3.2 Pipe Drop Structure 
The original pipe drop structure was failing due to corrosion of the structure over the 
years.  For a specific location of this structure refer to Figure 7.  This structure (Figure 
10) was removed and replaced with a structure consisting of a 30-inch (76.2 cm) 
diameter CMP riser and a 24-inch (61 cm) diameter CMP outlet pipe (Figure 11 and 
Appendix F, pg. F17).  The structure was sized based on a drainage area of 9 acres 
(3.6 ha) with a 25-yr/24-hr storm event of 4.4 inch (11.2 cm) and a four percent 
watershed slope (Appendix F, pg. F5). 
 

 
Figure 10. Original pipe drop structure located at Site 115 which was removed. 
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The structure was anchored using a 4.5-foot (1.4 m) by 4.5-foot (1.4 m) concrete pad 
with a depth of one foot (0.3 m).  A 4-foot (1.2 m) anti-vortex corrugated metal baffle 
was bolted to the top of the structure and a 4-foot (1.2 m) by 4-foot (1.2 m) galvanized 
metal anti-seep collar was installed at the joint of the outlet pipes (Appendix F, pg. F16). 
 

 
Figure 11. New pipe structure located on north side of Rimmell Ditch during 
installation. 
 
An earthen berm was constructed with a 15 foot (4.6 m) top width and a slope of 4:1 on 
the north side and a slope of 1.5:1 on the south side to capture and direct water into the 
structure (Appendix F, pg. F16).  Limestone rip rap with a D50 = 9 inches (22.9 cm) was 
placed around the inlet and outlet of the structure to prevent scour. 
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3.3.3 Restoration of Original Grassed Waterway 
After the trees were removed and tile installation was completed (Section 3.3.1), a 530-
foot (161.5 m) grassed waterway was constructed within the footprint of the original 
grassed waterway and was designed to transport surface water to the pipe drop 
structure described in section 3.3.2.  The waterway was designed based on a 10-yr/24-
hr rainfall event of 3.9 inches (9.9 cm) and a drainage area of 3.8 acres (1.5 ha) 
(Appendix F, pg. F5).  The waterway was constructed as a trapezoidal cross section 
with the bottom and each side measuring 8 feet (2.4 m) for a total structure width of 24 
feet (7.3 m) (Figure 12).  The waterway was then seeded with Kentucky 31 Fescue at a 
rate of 35 lbs/acre (39.6 kg/ha) and covered with NAG SC150BN (North American 
Green Straw Coconut Biodegradable Netting) erosion control blankets. 
 

   
Figure 12. Grassed waterway and pipe drop structure looking north to RR tracks 
after installation. 
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3.3.4 New Grassed Waterways 
Two additional grassed waterways were installed to stabilize soil that was eroding within 
the agriculture fields adjacent to the grassed waterway described in section 3.3.3 
(Figure 7). The purpose of these additional waterways was to transport surface water 
from the field to the buffer areas along Rimmell Ditch.  Both waterways were 
constructed with a trapezoidal cross section and designed based on size of the 
drainage areas and percent slope using the Natural Resources Conservation Service 
(NRCS) Alternative Waterway Design Method (Appendix F, pg. F18 and F22).  The 
waterway to the north of Rimmell Ditch measured 24 feet (7.3 m) wide by 120 feet (36.6 
m) long and was based on a drainage area of three acres (1.2 ha) with an average 
slope of seven percent (Figure 13).  The waterway to the south of Rimmell Ditch 
measured 24 feet (7.3 m) by 350 feet (106.7 m) long and was based on a drainage area 
of 5 acres (2.0 ha) with an average slope of three percent (Figure 14).  
 

  
Figure 13. Grassed waterway north of Rimmell Ditch located to the east of the 
pipe drop structure on the Higginbotham property. 
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Figure 14. Grassed waterway south of Rimmell Ditch on Higginbotham property. 
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3.4 Pipe Drop Structure – Site 115A 
On February 7, 2008, during a survey of the Higginbotham property, a large area of 
slumping soil was identified on the south side of Rimmell Ditch upstream of Site 115.  A 
change was made to the existing contract to design and construct a pipe drop structure 
as a solution to stabilize the streambank (See section 2.7).  For specific location refer to 
Figure 7.  Recent heavy rains and tile damage were the initial cause of the erosion.  The 
identified area accounted for a large drainage area of 518 acres (209.6 ha).  The runoff 
from this drainage area is restricted by a 24-inch (61.0 cm) CMP road culvert at C.R. 
175 N, thus causing the road to overtop at least once a year.  The design for the pipe 
drop structure was developed using the USDA NRCS Technical Release 55 (TR-55) 
hydrology modeling method.  The design consisted of a 42-inch (106.7 cm) CMP riser 
and a 30-inch (76.2 cm) diameter CMP outlet (Figure 15).  The structure was sized 
based on a drainage area of 518 acres (209.6 ha) with a 10-yr/24-hr storm event of 3.9 
inches (9.9 cm) and a 1.2 percent slope (Appendix G, pg. G1).  The existing 21-inch 
(53.3 cm) flared inlet structure located along Rimmell ditch was utilized as part of the 
capacity during the design.  The structure was anchored using a 5.5 foot (1.7 m) by 5.5 
foot (1.7 m) concrete pad with a depth of one foot (0.3 m).  A 5 foot (1.2 m) anti-vortex 
corrugated metal baffle was bolted to the top of the structure and two 5 foot (1.5 m) by 5 
foot (1.5 m) galvanized metal anti-seep collars were installed at the joints of the outlet 
pipes.  An earthen berm was constructed with a 15 foot (4.6 m) top width and a slope of 
2:1 on the north side and a slope of 4:1 on the south side to capture and direct water 
into the structure (Appendix G, pg. G8).  Limestone rip rap with a D50 = 9 inches (22.9 
cm) was placed around the inlet and outlet of the structure to prevent scour.  Due to the 
location and concerns of the landowner, 0.375-inch (0.9 cm) diameter reinforcing rods 
were placed in an 8 inch (20.3 cm) grid pattern to prevent anyone from falling into the 
structure. 
 

 
Figure 15. Pipe drop structure installed on south side of Rimmell Ditch at Site 
115A. 
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On March 12th, 2009, JFNew was notified that a large gulley had formed in the 
emergency spillway of the south pipe drop structure.  A heavy rain event exceeding the 
100-yr/ 24-hr storm event on March 10th and 11th caused local flooding which 
overtopped the structure’s spillway.  After a site investigation from JFNew and a LARE 
representative, the gulley formation was determined to be caused by the untimely 
flooding event in combination with other physical factors not related to the design.  
Recent earthwork, immature vegetation on the spillway, and corn stubble transported 
from the field to the south of CR 175 N were contributing factors to the spillway failure.  
At the time of this report, JFNew is working with the LARE program to repair the 
spillway. 
 

 
Figure 16. Damage to spillway at Site 115A after flooding event in March 2009.  
 

 
Figure 17. Corn stubble clogging structure at Site 115A after flooding event.  
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3.5 Gulley Erosion – Site 123 
Site 123 is located adjacent to the south side of Rimmell Ditch near the boundary of the 
Barry Metzger property and the Craig Bender property (Figure 2).  The purpose of this 
project was to halt the active erosion that was occurring due to surface runoff entering 
the ditch at this location.  A typical rock chute design was utilized to address the eroding 
gulley (Appendix D).  A rock-lined chute approximately 25 feet (7.6 m) long by 10 feet 
wide (3.0 m) was installed at this location.  The installation included re-grading the 
eroded area, installing Mirafi 170 N non-woven geotextile filter fabric, and placing D50 = 
8 inches (20.3 cm) limestone rip rap over the area to a depth of 1.5 feet (0.5 m).  The 
installation was completed on May 30, 2008, and the following figures depict the site 
before and after installation. 
 

 
Figure 18. Gulley erosion Site 123 on south side of Rimmell Ditch before rock 
chute installation.  
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Figure 19. Gulley erosion Site 123 on south side of Rimmell Ditch after rock chute 
installation.  
 
3.6 Streambank Stabilization/ Grade Control Structure – Site 131 
Project site 131 is located on Rimmell Ditch, 650 feet downstream of CR 500 E (Figure 
2).   Rimmell Ditch is generally flowing west but makes a 90 degree turn to the south 
just upstream from this project and then another 90 degree turn back west again at this 
identified project location.  At this second turn, the outside bend (south side) of Rimmell 
Ditch was approximately three feet higher then the ditch bottom and was being 
undermined by the stream, resulting in erosion into the agricultural field (Figure 18). 
    

 
Figure 20. Rimmell Ditch bank caving in downstream of C.R. 500 E. 
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Forty feet of the south embankment was reconstructed with a bank-full bench to reduce 
the velocity and shear stress of high flows on the outside bend (Appendix H, pg. H5).   
The 3 foot wide, 2 foot tall bank full bench was constructed with a rock toe (limestone 
riprap; D-50 = 8 inch, 12 inch minimum thickness) to prevent erosion of the bench 
(Figure 19 and Appendix H, pg. H7). Non-woven geotextile fabric (Mirafi 170 N) was 
placed underneath the rock to prevent soil loss behind the rocks.  The remaining stream 
bank and the top of the bank-full bench was seeded with native seed mix specifically 
designed for slope stabilization (Appendix I, pg. I1) and then covered with and erosion 
control blanket (North American Green-SC150 BN).   
 

 
Figure 21. Rimmell Ditch bank downstream of C.R. 500 E during construction. 
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To stabilize the banks upstream, a grade control structure was installed within Rimmell 
ditch approximately 50 feet (15.2 m) upstream from the bank stabilization project 
(Appendix H, pg. H5).  The grade control structure raised the level of the ditch bottom 
one foot (0.3 meters) and flattened the stream up to the next bend.  The grade control 
structure was constructed using 15 cubic yards (11.5 cubic meters) of 8 inch (20.32 cm) 
to 12 inch (30.48 cm) diameter limestone rip rap.  The stone was keyed into the 
streambed by excavating a 2 foot (0.6 m) by 2 foot (0.6 m) key trench to prevent 
undercutting of the structure.  The key trench extended 2 foot (0.6 m) into the ditch bank 
on each side.  The upstream side of the structure was graded to a 4:1 slope and the 
downstream structure was graded to a 15:1 slope.  Areas disturbed by the equipment 
were seeded with native grass seed mix (Appendix I, pg. I1) and covered with NAG 
SC150BN erosion blanket.  Design details can be found in Appendix H, pg. H6.  Figure 
20 shows the grade control structure which was completed on November 3, 2008. 
 

 
Figure 22. Grade control structure downstream of C.R. 500 E after installation. 
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3.7 Higginbotham Bridge Replacement 
Vehicle access to the Higginbotham residence is limited to one driveway which crosses 
Rimmell Ditch.  A concrete and wooden bridge structure, which has been in place for 
more than forty years, provides access to the home site.  Check dams which were 
removed in the early 1970’s lowered the ditch level and exposed more of the wing walls 
and footings to the erosive forces of the ditch.  Since this time, the bridge had 
deteriorated to the point where it was becoming unsafe and erosion was occurring 
around the footings of the bridge (Figure 21).  The Noble County Drainage Board 
removed the original bridge and replaced it with a 40 foot (12.2 m), 142 inch (360.7 cm) 
by 91 inch (231.1 cm), 10 gauge CMP culvert (Figure 22).  Forty Eight tons (43.5 metric 
tons) of limestone rip rap and 96 tons (87.1 metric tons) of No. 53 limestone gravel was 
used to back-fill the structure and stabilize the toe. 
 

 
Figure 23. Northwest corner of original Higginbotham Bridge showing degraded 
wing wall and pilings. 
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Figure 24. New culvert installed by the Noble County Drainage Board at the 
Higginbotham’s residence. 
  
3.8 Rimmell Open/ Melvin System Drainage Project 
To improve drainage and reduce erosion, the Noble County Drainage Board completed 
a project which included bottom dipping, bank re-sloping, spoils leveling, channel re-
alignment, bank stabilization, seeding and installation of four grade control structures on 
approximately 5,600 feet (1706.9 m) of the Rimmell Open/ Melvin System between C.R. 
500 E and C.R. 600 E (Figure 2).  Design details can be found in Appendix J. 
 
3.8.1 Bottom Dipping 
An average of 12 inches (30.5 cm) of sediment was mechanically removed throughout 
the project reach.  An average bottom width of between four feet (1.2 m) and six feet 
(1.8 m) was maintained throughout the project reach. 
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3.8.2 Bank Re-Sloping 
Both sides of Rimmell Ditch banks were re-sloped for a length of 5,300 feet (1615.4 m).  
The existing banks were generally at a 1:1 slope or steeper and were re-sloped to a 1:2 
slope or less.  An average of one cubic yard (0.76 cubic meters) was removed for each 
foot (0.3 m) of bank.  A rock toe was installed along the areas that immediately adjoin 
the old channel where the channel was re-aligned.  The rock was 2 foot (0.6 m) high by 
4 foot (1.2 m) wide at the base with 1:1 side slopes.  Fill, which included tree stumps 
and compacted soil, was placed behind the rock toe. 
 

 
Figure 25. Example of rock toe installed where old channel adjoined re-aligned 
channel.  
 
3.8.3 Spoils Leveling 
Spoils from the bank re-sloping and bottom dipping were placed at least 10 feet (3.0 m) 
from the top of the bank to avoid re-entering the channel.  The spoils were placed so 
that the landowner could continue to farm or mow the area.  Both the new spoils and 
those from previous jobs were leveled to a depth of no more than 1foot (0.3 m) above 
the adjacent grade. 
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3.8.4 Channel Re-alignment 
Approximately 300 feet (91.4 m) of the channel was re-aligned and small meanderings 
removed.  Stable banks were not disturbed unless it was within the area specified to be 
re-sloped. 
   

 
Figure 26. Section of Rimmell Ditch East of C.R. 500 after re-alignment. 
 
3.8.5 Bank Stabilization 
Portions of the banks within the project area were identified as being unstable.  These 
areas typically met one or more of the following criteria: a slope that was steeper than 
1:1, were part of a bank slide or contained no vegetation.  These areas were stabilized 
by placing 18 inch (45.7 cm) of rip rap over a geotextile fabric within the area that was 
unstable. 
 
3.8.6 Seeding 
Approximately 10 acres (4.0 ha) of Rimmell Ditch banks were hydro-seeded using the 
Noble County ditch bank seed mix (Appendix I, pg. I2) and was applied at a rate of 30 
lb/acre (33.9 kg/ha) with a 12-12-12 fertilizer at a rate of 100 lb/acre (113 kg/ha).  This 
included areas that were disturbed by the re-sloping or bottom dipping process.  The 
spoils were not seeded until they were dried and leveled.  Areas in which row crops 
were grown were not seeded. 
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3.8.7 Grade Control Structures 
Four grade control structures were installed within the project site to reduce the gradient 
of the ditch and prevent head cuts.  The grade control structures were installed by 
excavating a key trench and installing standard limestone rip rap (Figure 25).  The 
height of each structure varied according to the topography within a maximum of two 
feet (0.6 m). 
 

 
Figure 27. Example of grade control structure installed by Noble County Drainage 
Board. 
 
4.0 PROJECT SUMMARY 
Increased water velocity and peak flows resulting from anthropogenic impacts within the 
Rimmell Ditch watershed caused moderate to severe streambank erosion within the 
project sites.  The purpose of this project was to reduce erosion along Rimmell Ditch 
and delivery of eroded materials from the project sites to Skinner Lake.  This was 
accomplished by stabilizing eroded streambanks along Rimmell Ditch and filtering runoff 
from adjacent agriculture fields.  Construction was completed by November 2008.  
Monitoring of the project site is recommended for the next three to five years. 
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Conceptual design of a rock-lined chute. 
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Figure 1: Location Map 
 Rimmell Ditch—Skinner Lake 
 Homeowners Association 
 Noble County, Indiana 

 
Scale: 1” = 2.5 mi. 
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Figure 2: Location of Photos 
 Rimmell Ditch - Skinner Lake 
 Homeowners Association 
 Noble County, Indiana 
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Figure 3: Photo Page 1 
 Rimmell Ditch Grade Control 
 Skinner Lake Homeowners Association 
 Noble County, Indiana 
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Image  1  - May  2007 
Looking downstream at area to be protected.  Overview of 
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Image  2  - May 2007 
Looking upstream at existing grade control structure 
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Figure 4: Photo Page 2 
 Rimmell Ditch Grade Control 
 Skinner Lake Homeowners Association 
 Noble County, Indiana 
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Figure 5: Grade Control Detail 
 Rimmell Ditch Grade Control 
 Skinner Lake Homeowners Association 
 Noble County, Indiana 
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Animal guard inch diameter ~ Each
Baffle plate I Each
Trash Rack Each
Antiseep collar I Each
Concrete I~ I Cu. Yds
Seeding and mulching O. IS' Acres
Rip Rap Lto-5

11

2. Tons
0:;-

~
:>
we:,
~
(f)
-'

.~1-----------"'----;:;C;';O;-;;:R;-;;:R;oUo;G~A;-::T;:;E=rD""M;;:E;;:;:T:-;;A'L-;;p;oIP;:;:E=D;;::R;,;O;-;;:P,--.------------;;-;oa:;;;"te--r---I

~ STRUCTURE Designed 3/04 I
! Landuser ~ i [1tI1;~ )h~{'Ctw#Ifr;., Dcrh~e\cked~~. ~'.'~. ~•. ~.~.~.~.~.~.~.~.~. ~_~.~.~.~.~.~.:.:. '0
~ Location 51(; "&.- /Pit'! -JlJdbl~t$,MI.'hJ I ~- I
Z County SWCD, INDIANA I
~ Section T R
o
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LENGTH FEET

@

ANTIVORTEX BAFFLE

8 TO 12 18

PIPE DIA. RISER DIA.
CONDUIT® ®

INLET PROPORTIONS (MIN.)

---r----;-- r--------t------'.--------Concrete shall have a minimum compressive

~_,t Pipe riser.......... ~ __ eo= __0 __ ' strength at 28 days equal to a minimum oft 3..~~_ - 2500 Ib.lsq.in. (5 bag mix)

t - /r --"'~I.~ ~ f() t TABLE OF QUANTITIES FOR CONCRETE RISER BASE

G h ---~:-l JJ: II II, IlL.) DIA. OF RISER IN INCHES 18" I 21" I 24" I 30" I
-, '-Y ( '-- ~.lLJ)~ UI JJI .I CONCRETE, CU.YD. 0.6810.781 0.89 I (L42/l

bL Tile inlet stub ~
~ 2'stub

15 24 4-0
PLAN VIEW 18 24 4-0

2J/AND 24 (36)

2

12

12

QUANTITY
REQUIRED

K0 2-0 ® 7,t)' ®

MATERIAL ITEMS

o :u"

2 1/2" X 21/2" X 1/4" ANGLE X@4-0

1/2" STEEL SPLIT LOCKWASHERS

1/2" x 1 1/4" MACHINE BOLTS

© X @ C.M. SHEET

DIMENSIONS (FEET)

6~c)
1. CORRUGATED METAL PIPE MAY BE MADE OF ALUMINUM

OR ZINC-COATED IRON OR STEEL AND MEET FEDERAL
SPECIFICATIONS, WW-P-402C OR WW-P-405A AND SHALL BE
CLASS I OR II, SHAPE 1. USE 16 GAGE (THICI<NESS 0,06")

2. ALL ACCESSORIES AND FASTENERS SHALL BE OF
COMPATIBLE METALS THROUGHOUT STRUCTURE.
GALVANIZED OR CADMIUM PLATED BOLTS, NUTS, AND
WASHERS MAY BE USED.

3. ALL HOLES FOR BOLTS SHALL BE 1/16" LARGER THAN
DIAMETER OF BOLTS.

4. DROP INLET SHALL BE SHOP FABRICATED.
5. ZINC-COATED METALS, AFTER WELDING OR CUTTING

SHALL BE REPAIRED AS FOLLOWS:
(A) THOROUGHLY CLEAN THE DAMAGED AREAS ON BOTH

SIDES OF THE PIPE WITH WIRE BRUSH
(B) PAINT THE CLEANED AREAS WITH TWO COATS OF ZINC

OXIDE - ZINC DUST PAINT.
(C) APPLY A HEAVY COAT OF ASPHALT OVER THE

PAINTED AREAS.

Fill
slope

1-0

0--

-- 0-= ~ 0--0 - II •

~t~ @ If
,..!-E c.o _ ,\.!:!:l

1-0 ,i 1/2" x 2 1/2"
C.M. baffle~ il x 1/4" Ls~

-Oi", .1.
'--;-' Machine

o~ boltsI
~ I==- j

o

1/2" NUTS 12

SECTION ON CENTERLINE
SECTION A-A

2

I
'5

I

3/04

Ql
Q)
.c_____________________________ . WTitle

Approve<!

Drawn

Designed

Checked

DETAILS OF INLET
i:Ues
N
N
U)

~I-------------,,.-----=-===::-==::-==~=~;:;;:;========;===================::::;;;:==;===-I
~ CORRUGATED METAL PIPE DROP Date

~ STRUCTURE

~ Landuser -ro~ IBi/I/c jf,'1fJII"h#/t#N'-
~ ; Location !V,h)r.: ttpv.·~t -~k: M,,!t"'r" kk~
?; CountY SWCD, INDIANA
~ ., Section T R
o ---

hcecrle
Text Box
F17



7-83

801,..,..-r..,...,...,..,....,..,...",.........----,.-----,--------------------------,

for Capacity
for Velocity

C retardance
D retardance

Widti1:= ;<!J-2.L! fr,

De;ttl .. CJ,&ft',

j.t:Ol/tff-h::: J2.tJ hiP' (Blend /\4fb r.anH't1! tfNt<nd
V v

Ve'fjc 1<:<71&1'\

----
-~-~-~-~--

Dashed lines represent 3_0 fps velocity
Upper dashed line is for 40' top width
Middle line is for 30' top width
and lower line is for 20' top width

---------- _._.~.. ·--~-··-·-~r·" ..-·-·-·;..·..-·....·....~-..·~-r~.·~-·· ,~---~-
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Waterway DesignAlternative

o 1l...LL..LLJ...LLLLL--+---L---..L......---L..-----L----f----..L......-----'-----;i
2 3 4 5 6.., 7 8, 9 10

. lY"rl7:' Walet-w~ ~,:r.y ~~~. ~"./J.;tN~f~ 7; ~ijrwl'dM , ,~-F~asfc,'- tc
Capacity controls C"'?,'jt,~.,,. IVI t1i 8'4""pl'ne;i-t'.

WA TERWA Y GRADE PERCENT
Figure 1.

(EFH Notice IN-64 - 02103) Is VVl '7 8;//''c ~~.r'" be t-t,(,.,'t-
S k 1'.\<" cr )p Itc Wt'l Jrr4 Jjrr::X
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for Capacity
for Velocity

G.Jj,j,.r:~, . I"!..... t(} na f~v~j t(r~UIr")
elt? vt>-tUnl'J C! erli..d)

Es14bJ/-:rhMt:"''1} fee! ('4

C retardance
D retardance

,
---------- ---------- --------- ----------

----
-~-~-~-~--

Dashed lines represent 3.0 fps velocity
Upper dashed line is for 40' top width
Middle line is for 30' top width
and lower line is for 20' top width

·-·..--L·····..·..-----··-·..·--....
Cendrud ilfllt 5'fec..ificaT{·,yi·'-

0 1 2 3 4 5 6 7.. 8 9 10

Capacity controls tJtir~)~ WL'lferWl"1 Mal J)'~.. c"i'Ji,tr~",ti 'f" ;.~ff w;~~tt,- J ;'~,et1SI~.P-
WA TERWA Y GRADE PERCENT "1Ca:ll~tl',L",t!VTtk

CYU-tflYl't:Y"'-:<' "

Figure 1. Alternative Waterway Design
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Establishing Waterway Vegetation

Seeding Dates
• Seed the waterway immediately after construction when construction occurs

between March 1st to May 10th or August 1st to September 30th
•

• No seeding will be done from September 30th to February 28th
•

Site preparation after Waterway Construction
• Shape to final design grade, including installation of all measures to provide

surface and subsurface drainage (such as tile lines) and needed erosion control
practices (such as outlet to structures).

• Work the seedbed to a depth of2-3 inches with a disc or field cultivator to create
a seedbed and incorporate lime and fertilizer.

• Remove large debris, such as rocks and roots, before and after disking or field
cultivating.

• After working the seedbed, pack it prior to seeding to firm the seedbed. Seed
with a drill, packer-seeder or broadcast the seed. Pack again after seeding if the
seed is broadcast. Use caution in broadcasting different size seed in the same
pass. Mixing seed with fertilizer and broadcasting is not recommended. The
prepared seedbed must be loose enough to permit good soil to seed soil contact
yet firm enough to prevent burying seeds to deep. Maximum seeding depth is
1/4th to Yz inch deep.

• All drill and packer operations will be perpendicular to the flow ofthe waterway
or done in a "figure 8" pattern to reduce rill erosion in the waterway channel.

• Consider delaying seeding or seed with temporary seed when soil conditions are
extremely dry.

Lime and Fertilizer
• Apply lime and fertilizer based on recent soil test of the field where the waterway

is located, otherwise:
• Apply 500 lbs. / acre of 12-12-12 or equivalent.
• Apply lime as needed to adjust soil pH to at least 6.0. (2 ton/acre without soil

test)

Erosion Control Blanket
• Erosion control blanket is required. The erosion control blanket shall be straw

and equivalent to North American Green 150.
• The erosion control blanket shall cover the waterway width to at least half of the

design depth.
• The erosion control blanket shall be installed according to the manufacture's

specifications.

Permanent Seeding Mixture
• 35 lbs. of Tall Fescue per acre PLS
• 8lbs. ofPerennial Ryegrass per acre PLS
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APPENDIX G 
 

PIPE DROP STRUCTURE DESIGN - SITE 115 A 
 

RIMMEL DITCH DESIGN/BUILD REPORT 
NOBLE COUNTY, INDIANA 
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APPENDIX H 
 

STREAMBANK STABILIZATION/GRADE CONTROL DESIGN - 
SITE 131 

 
RIMMEL DITCH DESIGN/BUILD REPORT 

NOBLE COUNTY, INDIANA 
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708 Roosevelt Road, Walkerton, IN 46574 
Phone 574-586-3400 / Fax 574-586-3446 

www.jfnew.com 

 

Figure 1: Location Map 
 Rimmell Ditch—Skinner Lake 
 Homeowners Association 
 Noble County, Indiana 

 
Scale: 1” = 2.5 mi. 
 
JFNew # 99-01-02 

Site 
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708 Roosevelt Road, Walkerton, IN 46574 
Phone 574-586-3400 / Fax 574-586-3446 

www.jfnew.com 

Figure 2: Location of Photos 
 Rimmell Ditch—Skinner Lake 
 Homeowners Association 
 Noble County, Indiana 

 
 

JFNew # 
051069.01 

Grade Control 

Bank Stabilization 

1 

 2 

3 
Flow 
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708 Roosevelt Road, Walkerton, IN 46574 
Phone 574-586-3400 / Fax 574-586-3446 

www.jfnew.com 

Figure 3: Photo Page 1 
 Rimmell Ditch Streambank Stabilization 
 Skinner Lake Homeonwers Association 
 Noble County, Indiana 

 
 

  JFNew # 
051069.01 

Image  1  - October  2007 
Downstream of project looking upstream at area to be pro-
tected  Overview of eroding banks 

Image  2  - January 2008 
Looking downstream to location of grade control structure 
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708 Roosevelt Road, Walkerton, IN 46574 
Phone 574-586-3400 / Fax 574-586-3446 

www.jfnew.com 

Figure 4: Photo Page 2 
 Rimmell Ditch Streambank Stabilization 
 Skinner Lake Homeonwers Association 
 Noble County, Indiana 

 
 

  JFNew # 
051069.01 

Image  3 - October  2007 
Looking upstream toward culvert on 500 E 
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APPENDIX I 
 

SEED MIXES 
 

RIMMEL DITCH DESIGN/BUILD REPORT 
NOBLE COUNTY, INDIANA 



 



	 																																	Sold	In	1/4	Acre	Increments
1 or More Acres 1/2 Acre 1/4 Acre

$275.00	 $165.00	 $88.00

Botanical	Name	 Common	Name	 Oz./Acre
Permanent	Grasses	 	
Andropogon gerardii	 Big	Bluestem	 	48.00	
Bouteloua curtipendula	 Side-Oats	Grama	 	32.00	
Carex sparganioides v. cephaloidea Rough-Clustered	Sedge	 	4.00	
Elymus canadensis	 Canada	Wild	Rye	 	32.00	
Panicum virgatum	 Switch	Grass	 	8.00	
Schizachyrium scoparium	 Little	Bluestem	 	32.00	
Sorghastrum nutans	 Indian	Grass	 	32.00
	 	  188.00 
Temporary	Cover	 	
Avena sativa	 Common	Oat	 	512.00	
Lolium multiflorum	 Annual	Rye	 	222.00	
	 	  734.00 

	 	 																																Mix	Statistics

Forbs	 	 	 	 0.00%
Grasses	 	11.75		 2230272	 51.2	 100%
Total Natives	 	11.75		 2230272	 51.2	 100%
Non-Native Forbs	 	 	 	
Cover	 	45.88		 7634761.2	 175.27	
Totals	 	57.63		 9865033.2	 226.47	

Native Component PLS lbs./Acre PLS Seeds/Acre PLS Seeds/Sq. Ft. % of Native Mix

Total

Total

This grass mix is best suited for sites with 
slopes where erosion control is needed. 
Applications include embankments, dams 
and levees. This seed mix will include at 
least 5 of 7 native permanent grass species. 
To install this seed mix, see the “Installation 
Instructions for Seed Mixes” section.

N u r s e r y  O r d e r s :  5 7 4 . 5 8 6 . 2 4 1 2       f a x :  5 7 4 . 5 8 6 . 2 7 1 8       w w w . j f n e w . c o m s a l e s @ j f n e w . c o mN u r s e r y  O r d e r s :  5 7 4 . 5 8 6 . 2 4 1 2       f a x :  5 7 4 . 5 8 6 . 2 7 1 8       w w w . j f n e w . c o m

Slope Stabilization Seed Mix
jfnew offerS full inStallation ServiceS! viSit jfnew.coM or contact your local jfnew office for More inforMation.

SEED
	M

IX
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SEED
	M

IX
ES
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APPENDIX J 
 

RIMMELL OPEN/ MELVIN SYSTEM DESIGN 
 

RIMMEL DITCH DESIGN/BUILD REPORT 
NOBLE COUNTY, INDIANA 
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