Michigan Department of Environmental Quality
Water Resources Division

APPLICATION UNDER COUNTY DRAINS GENERAL PERMIT CATEGORY

el

INSTRUCTIONS

This application may be used by a Drain Commissioner, Drainage Board, or by the Michigan Department of Agriculture and Rural Development

(MDARD) on behalf of an Intercounty Drainage Board, for non-exempt activities conducted in legally established and constructed drains pursuant to
the drain code of 1956, PA 40, MCL 280.1 to 280.630 that meet all requirements as set forth in the General Permit (GP) category for County Drains.
Activities undertaken by an individual, agency, or developer that are not part of a drain project conducted pursuant to the drain code are not included

in this category.

This application is for the following types of activities that fit within the limits of the GP for County Drains when performed with best management
practices (BMPs):

* Clear span bridges.

¢ Short culverts.

¢ Culvert end sections, headwalls, wingwalls.
¢ Riprap.

¢ Long culverts.

¢ Drain realignments.

¢ Installation of vanes and riffles.

Detaile d description s of the activitie s eligibl e for authorizatio n unde r the GP and their associate d requirement s are foun d in Appendi x A of
this application. Individual s seekin g to complet e project s that are associate d wit h sensitiv e natural resource s or othe r GP exclusion s as

identified in the GP categories, or projects that require activities not explicitly listed in the County Drains GP Category, must complete the

joint permit application, available at www. Michigan.gov/ JointPermit.

Submittin g the Applicatio n and Filin g Fee

A separate application must be submitted for each project. All appropriate sections of the application must be filled out for each project and
accompanied by a map identifying each activity location in the overall project. Multiple activities within a project can and should be combined into one
application (e.g, several culverts and riprap locations on one drain that are bid and constructed as one project). Additional Project Activity Sheets for

each proposed activity are found in Appendix B and are to be completed and attached with the submittal.

The Michigan Department of Environmental Quality (DEQ) will make a decision regarding an application under the County Drains GP Category within
30 days of receiving a complete application. Authorizations will be valid until December 31 of the year following the year in which the authorization is
granted. Application should be sent directly to the DEQ district office with a fee of $50; check or money order payable to the State of Michigan. Visit

www.Michigan.gov/JointPermit “Permit Application Payment Options” for directions to pay by credit card or electronic fund transfer payment. Refer

to the DEQ Land/Water interface Permitting Staff Map for district contact information at
https://www.michigan.gov/-/media/Project/Websites/egle/Documents/Programs/WWRD/About-Us/Staff-Land-Water-Permits.pdf or see

www.Michigan.gov/JointPermit “who to contact” for addresses and/or phone numbers. Drainage Districts that cross DEQ District boundaries should

be sent to the DEQ District containing the primary work effort. This form cannot be used in areas of joint jurisdiction with the U.S. Army Corps of

Engineers (USACE) (for a list of these areas in Michigan, see http://www.Ire.usace.army.mil/Missions/RegulatoryProgramandPermits.aspx).
Project Reporting

By December 31 of each year, the applicant shall submit a report to the DEQ for each drain project that includes activities performed under the

County Drain GP during that calendar year with the following information:

. The name of the drain and the location and nature of the activities performed.

. Plan detail showing the activity authorized under the County Drain GP category and an affidavit signed by a licensed engineer verifying that
the licensed engineer reviewed the plans before construction commenced and inspected the work and verified that the activity met all the
requirements of the category.

. Photos taken from the same vantage points prior to construction activities and after the work is completed.

A drain commissioner or drainage board is not eligible to be granted a new authorization under this GP if significant violations of the general permit

under a previous authorization granted to that drain commissioner or drainage board have not been corrected.
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Date Received: DEQ File Number:

DEQ

-/
Mm
i

Application Under DEQ District Office:

County Drains

General Permit Category Fee received:

AGENCY USE

Applicant Information

Drain Commisioner Name or MDARD: _ Drain Commissioner, Your County
Contact Person: Your representative contact information Email: Phone: Cell:
Address: City: State: Ml Zip:

Project Information

Include a Vicinity Map showing the project location that includes all streets, roads, intersections, highways, and cross-roads to the project.
Location Information: County(ies) Your County Town 12N Range _ 6E, 7E Section(s) ___ 12, 7

Nearest road intersection: POB nearest Highway 1, County Road 1

Name of County Drain where activities will be performed: _Sample Drain

Was this Drain legally established and constructed prior to January 1, 1973? |:| yes |X| no If no, provide the DEQ issued permit number:
If applicable, DEQ File Number associated with this project (e.g, pre-application or Request for Coordination):

Is there a DEQ Conservation Easement associated with this project? |:| yes |Z| no If yes, attach easement information.
Is there USACE authorization needed for this project? |:| yes |Z| no
Have any of the activities proposed in this application (excluding exempt activities) commenced? |:| yes |X| no

Proposed Activities

Each activity proposed in this application shall comply with the specific requirements as detailed in the County Drains General Permit Category; please
read the entire category found in Appendix A. Check all of the following activities that will be completed as part of this project and provide the associated
information for each activity on the attached Project Activity Sheets (as indicated below) found in Appendix B. For each activity checked, clearly identify
the location(s) where the activity will occur on an accompanying map with the activity label as listed below and on the attached sheets.

] B-Clear Span Bridges (New and/or replacement). Attach Sheet #1 X R- Riprap. Attach Sheet #4
D] C-Culverts (Short and/or Long; New and/or Replacement). Attach Sheet #2 ] DR-Drain Realignment. Attach Sheet #5
|Z| E - Culvert End Sections, Headwalls & Wingwalls IZl VR- Installation of Vanes and/or Riffles. Attach Sheet #6, #7, and/or #38

(New and/or Replacement). Attach Sheet #3

Applicant’s Certification:. READ CAREFULLY BEFORE SIGNING

I am applying for authorization for activities included in the DEQ General Permit (GP) Category for County Drains and described in this permit application
and attached project activity sheets. | certify that | am familiar with the County Drain GP category requirements and that project activities will be in
compliance with the requirements of the GP category. | agree to reinstall any activities (e.g. bridges, culverts, riprap, realignment, or in-stream structure)
if it does not comply with the requirements of the GP category. | certify that the activities are to be undertaken by a Drain Commissioner, or Drainage
Board or the MDARD on behalf of an Intercounty Drainage Board, in a drain that was legally established and constructed pursuant to the drain code of
1956, 1956 PA 40, MCL 280.1 to 280.630; furthermore that these activities are not to be undertaken by an individual agency or developer that are not
part of a drain project conducted pursuant to the drain code. If at any time it is determined that an activity is being or has been conducted that does not
meet the requirements under the GP category, the drain commissioner or drainage board shall immediately stop any work at the site and notify the DEQ.
By December 31 each year, the drain commissioner, drainage board, or MDARD on behalf of Intercounty Drainage Boards, shall submit a complete
report to the DEQ for each drain project that includes activities performed under this permit category during that calendar year and verification that the
project activities meet the specific requirements in the GP category for that type of activity. | also understand that this permit, if granted, carries the
requirement of submitting detailed end-of-year reports and that failure to do so or failure to show compliance with the GP category will result in possible
violations and ineligibility to receive this GP authorization in subsequent years if the deficiencies have not been corrected. | understand that this
application is only for activities under Part 301, Inland Lakes and Streams, of the Natural Resources and Environmental Protection Act (NREPA) 1994
PA 451, as amended, and that it does not cover activities that impact wetlands or other areas regulated under the NREPA.

| also certify that | am familiar with the information in this application, that it is true and accurate, and to the best of my knowledge, is in compliance with
the State Coastal Zone Management Program. | understand that there are penalties for submitting false information and that any permit issued pursuant
to this application may be revoked if information on this application is untrue. | certify that | have the authority to undertake the activities proposed in this
application. By signing this application | agree to allow representatives of the DEQ, USACE, and/or their agents to enter said property in order to inspect
the proposed activities before and during construction and after completion of the project. | understand that | must obtain all other necessary local,
county, state, or federal permits and that the granting of other permits by local, county, state, or federal agencies does not release me from the
requirements of obtaining the permit requested herein before commencing the activity. | understand that the payment of the application fee does not
guarantee the issuance of a permit.

Drain Commissioner's or MDARD Printed Name Drain Commissioner’s or MDARD Signature Date
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The following is an excerpt from the General Permit (GP) Categories in the State of Michigan document dated February 19,
2014. The proposed activities must meet the specific criteria of the County Drains category in addition to the General
Criteria, Exclusions, and General Conditions found in the original GP Categories document. The County Drains Category
applies only to Part 301, Inland Lakes and Streams, of the NREPA.

Y. County Drains

Activities conducted in legally established drains pursuant to the Drain Code for an identified drain project as outlined
below. When an application for a project is received by the DEQ under this category, the DEQ shall make a decision on
an authorization within 30 days. Authorizations under this category shall be valid until December 31 of the year following
the year in which the authorization is granted.

By January 20 of each year, a drain commissioner or drainage board may submit a Request for Coordination that includes
a list of known project locations planned for the year, the anticipated date of application submittal for each project location,
and an agreement to the terms of this category. The DEQ shall respond by March 1. A separate application must be
submitted for each project location a minimum of 30 days prior to the anticipated start date.

Activities in this category shall meet the following:

e Only a drain commissioner or drainage board or the MDARD on behalf of an Intercounty Drainage Board may
apply for an authorization under this category.

e The activities are in a drain that was legally established and constructed pursuant to the drain code of 1956,

1956 PA 40, MCL 280.1 to 280.630. Activities undertaken by an individual, agency, or developer that are not part
of a drain project conducted pursuant to the drain code are not included in this category.

« Planting and seeding below the ordinary high water mark (OHWM) shall be comprised only of species that are
considered native to Michigan according to the Floristic Quality Assessment for the State of Michigan.

« Temporary stabilization measures shall be installed before or upon commencement of the authorized activity, and
shall be maintained until permanent measures are in place. Permanent measures shall be in place within five
days of achieving final grade.

e The activities shall not cause damage to property or a threat to life or personal injury.

e This category does not include activities in wetlands.

If at any time it is determined that an activity being conducted or has been conducted under an authorization under this
category does not meet the requirements under this category, the drain commissioner or drainage board shall
immediately stop any work at the site and submit the following information to the DEQ within 30 days:

. The activities that have occurred, their specific location, photos, and site plans.

. The date the work was undertaken.

. A restoration plan indicating the actions that will be undertaken to bring the site into compliance with the
requirements above and a time line for compliance not to exceed 90 days.

. Any other relevant information.

A drain commissioner or drainage board shall not receive a new authorization under this category if significant violations
of this category under a previous authorization granted to that drain commissioner or drainage board have not been
corrected.

By December 31 of each year, the drain commissioner or drainage board shall submit a report to the DEQ for each drain
project that includes activities performed under this permit category during that calendar year that includes the following:

e The name of the drain and the location and nature of the activities performed.

« Plan detail showing the activity authorized under this category and an affidavit signed by a licensed engineer
verifying that the licensed engineer reviewed the plans before construction commenced and inspected the work
and verified that the activity met all the requirements of this category.

« Photos taken from the same vantage points prior to construction activities and after the work is completed.

After the report has been submitted, the DEQ shall determine the projects that it will site inspect to determine compliance
with this category.
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A copy of the specifications of this category shall be a part of all authorizations issued under this category.

For the purposes of this category, bankfull is the width of the stream that corresponds to the depth where water fills a
main channel to the point of overflowing. In instances where the applicant is unsure of the bankfull width, it is
recommended that the applicant contact the DEQ and request a pre-application site review. In legally established drains
(except those constituting mainstream portions of certain natural watercourses identified in rule), the bankfull width may
be determined by: (1) bankfull indicators in the field, (2) calculating the 1.5-year stream width at the 1.5-year flow that is
based on a stable stream width and depth, or (3) by applying the regional reference curves in the report, “Estimated
Bankfull Discharge for Selected Michigan Rivers and Regional Hydraulic Geometry Curves for Estimating Bankfull
Characteristics in Southern Michigan Rivers," or other DEQ approved report.

The total length of new culverts (enclosures) per drain project under this category shall be less than 300 feet, including
end sections. New culvert enclosures shall not exceed 150 feet per mile per project. For the purposes of this category,

the portion of the structure that has mitered ends or end sections with no top shall not be considered part of the enclosure
length.

1. For Part 301, Inland Lakes and Streams, of the NREPA, the following activities may be authorized under this
category in legally established and constructed drains pursuant to the drain code of 1956, 1956 PA 40,
MCL 280.1 to 280.630, if performed with BMPs:

a. Clear span bridges: New or replacement clear span bridges that meet all of the following:

< Any abutment foundations or piers must be placed at a minimum of 1.2 times the bankfull width.

e The lowest bottom beam elevation is at or above the natural ground elevations on either bank and
spans the entire bankfull width.

e The structure will allow passage of watercraft that could be expected to navigate the water involved.

* The bridge shall be anchored to prevent floatation during periods of high water.

e The placement of riprap shall be limited to the minimum necessary to ensure proper stabilization of
the side slopes and fill in the immediate vicinity of the bridge. Riprap placement shall not extend
upstream or downstream of the bridge more than 25 feet on each end and shall be a maximum of
25 cubic yards. Riprap shall be properly sized based on velocity and consist of natural field stone or
rock. Broken concrete, free of protruding metal, contaminants, and other foreign material, may be

allowed in legally established drains except those constituting mainstream portions of certain natural
watercourses identified in rule.

b. Short Culverts: New or nonexempt replacement culverts that are 6 feet or less in span and 30 feet or less in
length that meet all of the following:

e The culvert must be bottomless (3-sided), or if the structure has a bottom, the invert elevation must
be buried/set below the drain design grade 1/6 of the bankfull width up to a maximum buried depth of
1 foot. For streams with a bankfull width of 3 feet or less, burial is not required in non-alluvial
channels (e.g., bedrock substrate).

e The culvert spans a minimum of bankfull width.

e The culvert is aligned with the centerline of the stream.

« For replacements, the existing culvert cannot be perched (i.e., a culvert with an outlet invert elevated
above the downstream water surface, allowing a freefall condition).

e The culvert must be placed at a flat slope or at an approved design slope of a legally established
drain. For stream crossings with an approximate slope of 3% or greater, the structure must be
bottomless (or a clear span bridge) to be included in this category.

e The placement of riprap shall be limited to the minimum necessary to ensure proper stabilization of
the side slopes and fill in the immediate vicinity of the culvert. Riprap placement shall not extend
upstream or downstream of the culvert more than 25 feet on each end and shall be a maximum of
25 cubic yards. Riprap shall be properly sized based on velocity and consist of natural field stone or
rock. Broken concrete, free of protruding metal, contaminants, and other foreign material, may be

allowed in legally established drains, except those constituting mainstream portions of certain natural
watercourses identified in rule.

c. Culvert End Sections, Headwalls, and Wingwalls. Installation or replacement of culvert end sections,
headwalls, and wingwalls, that meet all the following:

Water Resources Division www.Michigan.gov/EGLE
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d.

e The end area of the end section must be equal to or greater than the existing structure’s end area and the

length of the end section shall be a maximum of 12 feet.
« Dredging and/or filling are limited to the minimum necessary to install the structure.
* The proposed inverts shall be at or below the existing stream bottom.
e The structure shall be designed and placed to ensure that any increase in stream erosion or downcutting
is prevented.
e The placement of riprap shall be limited to the minimum necessary to ensure proper stabilization of the

side slopes and fill in the immediate vicinity of the culvert. Riprap placement shall not extend upstream or

downstream of the culvert more than 25 feet on each end. Total fill, including riprap, shall be a maximum
of 25 cubic yards. Riprap shall be properly sized based on velocity and consist of natural field stone or
rock. Broken concrete, free of protruding metal, contaminants, and other foreign material, may be
allowed in legally established drains except those constituting mainstream portions of certain natural
watercourses identified in rule.

e The existing culvert is not perched (i.e., a culvert with an outlet invert elevated above the downstream
water surface, allowing a freefall condition).

Riprap: Placement of a total of less than 500 linear feet of riprap per drain project for toe protection,
spillways, and other preventative measures, that meets all the following:

« Riprap shall be properly sized based on velocity and consist of natural field stone or rock. Broken
concrete, free of protruding metal, contaminants, and other foreign material, may be allowed in legally
established drains, except those constituting mainstream portions of certain natural watercourses
identified in rule.

* Riprap shall be less than 1 cubic yard per linear foot and shall not be used for full lining of the channel.

« The riprap shall be recessed to match bank and bottom grades and shall not impair surface water flow.

« Excavation shall be limited to the amount necessary for erosion protection.

2. For Part 301, Inland Lakes and Streams, of the NREPA, the following activities may be authorized under this
category in legally established and constructed drains pursuant to the drain code of 1956, 1956 PA 40,
MCL 280.1 to 280.630, if performed with BMPs. This subcategory does not apply to mainstream portions of
certain natural watercourses identified in rule.

a.

Water Resources Division

517-284-5567

Long Culverts: New or nonexempt replacement structures that are 100 feet or less in length each that meet
all of the following:

e The structure must be bottomless (3-sided or a clear span bridge), or if the structure has a bottom, the

invert elevation must be buried below the stream bottom 1/6 of the bankfull width up to a maximum buried

depth of 2 feet. Alternatively, the bottom of the structure may be buried 6 inches to 1 foot below the drain
design grade if the structure bottom is more than 1/6 of the bankfull width (up to a maximum of 2 feet)
below the existing stream bottom and if the structure bottom is stabilized with properly sized riprap that
does not extend above the design grade elevation.

e Structures shall be set on the same slope as the deepest part of the riffle channel measured from the
upstream riffle to a downstream riffle outside of the effects of any existing culvert, or at an approved
design slope. For stream crossings with a slope of 3% or greater and more than 3 feet in span, a
bottomless (3-sided) structure or clear span bridge is required to meet this category.

e The structure must span a minimum of the bankfull width of the stream.

« For the replacement of a perched culvert (i.e., a culvert with an outlet invert elevated above the
downstream water surface, allowing a freefall condition), grade control structures may be required.

e The structure shall be installed to align with the centerline of the stream at both the inlet and outlet ends.
If needed, up to 25 feet of the channel at either end can be reshaped to allow for a smooth transition.
The bankfull width must be maintained for any reshaped areas. Meanders upstream or downstream of
the culvert shall not be eliminated when creating a smooth transition. For new culverts 70 feet in length
or longer, the 25 feet of channel at both ends of the culvert shall be improved by at least one of the
following methods: (1) the entrenchment ratio shall be improved over the existing condition and be at
least 1.4 or greater, (2) a bankfull bench on each bank equal to at least 1/3 the bankfull width shall be
constructed, or (3) bioengineered bank stabilization that meets MP 2 shall be installed.

e The structure will allow passage of watercraft that could be expected to navigate the water involved.

www.Michigan.gov/EGLE
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e The placement of riprap shall be limited to the minimum necessary to ensure proper stabilization of the
side slopes and fill in the immediate vicinity of the culvert. Riprap placement shall not extend upstream or
downstream of the culvert more than 25 feet on each end and shall be a maximum of 25 cubic yards.
Riprap shall be properly sized based on velocity and consist of natural field stone or rock. Broken
concrete, free of protruding metal, contaminants, and other foreign material, may be allowed in legally
established drains except those constituting mainstream portions of certain natural watercourses
identified in rule.

b. Drain realignments: A drain realignment of up to 300 linear feet per drain project that increases aquatic
resource functions and services by meeting all of the following:

e The entrenchment ratio of the drain shall be improved over the existing condition and be at least 1.4 or
greater.

* The existing drain runs parallel to the road.

e The realignment is within the existing drain or road right-of-way.

e The realigned drain shall not exceed the depth and bottom width of the existing drain.

e The realigned drain shall retain the same slope and bed features (e.g., riffles and substrate) and
consistent length as the existing drain.

c. Installation of vanes and riffles: The installation of cross-vanes, j-hooks, rock vanes, and riffles associated
with the restoration, enhancement, and establishment of riparian and stream habitat that are compatible with
the dimension, pattern, profile, and bed features of the stream channel, that increases aquatic resource
functions and services, and that meets all the following:

e The channel slope/design grade shall not exceed 1%.

e The height of the vane or riffle shall only extend to the bankfull stage elevation. If the bank is higher than
the bankfull stage elevation and the drain is entrenched (an entrenchment ratio of less than 1.4), an
adequately sized bankfull bench shall be constructed, and the vane or riffle shall be integrated into the
bench. For rock vanes and j-hooks, the bench shall be located on the bank nearest the vane arm. For
cross-vanes or riffles, the bench must be constructed on both banks. For all structures, the minimum
width of each bench shall be equal to 1/3 the bankfull width. The minimum length of the bench shall be
equal to 1.5 times the arm length or riffle length, with the upstream end of the bench directly parallel to
the invert of the vane or the upstream end of the riffle. If the drain is not entrenched (an entrenchment
ratio equal to or greater than 1.4), the bankfull bench may be provided by the existing drain cross-section.

e The invert of each vane (the elevation of the top of the rock located at the most upstream point of the
structure) or the crest of the riffle within a series shall be set at an elevation above the bed up to 0.1 times
the bankfull depth where bankfull depth is measured at the deepest part of the channel cross-section at a
natural riffle or, if no natural riffles are present, the shallowest part of a run. In drains where the bed
elevation is being lowered to reestablish the original design grade, the invert of the vane or the crest of
the riffle shall be set at an elevation above the bed up to 0.1 times the bankfull depth (as measured
preconstruction) above the reestablished bed elevation. This category does not include activities that
raise the grade of the stream bed above 0.1 times the bankfull depth.

» All vane structures shall include footers. Riffles shall include footers at the crest of the riffle. For sand
bed streams, the minimum footer depth shall be 6 times the protrusion height of the invert rock due to the
deeper scour depths that occur. For other streams, the minimum footer depth shall be 3 times the
protrusion height of the invert rock.

« All vanes shall be adequately keyed into the bank as to prevent erosion of the bank (i.e., at least 2 footer
rocks). Riffles shall be keyed in at the crest of the riffle. Sills on j-hooks may be included if needed based
on site conditions.

« Vanes and riffles shall be inspected following significant rainfall events until the stream banks have been
stabilized to ensure there is no erosion occurring around the structure. Repairs shall be initiated as soon
as possible following inspection.

In addition, vanes shall also meet all of the following:
e Allvanes shall be oriented in an upstream direction.
e Multiple vanes in a series shall be spaced so that the downstream structure is not influenced by the

effects of the adjacent upstream structure.
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e Acceptable vane materials shall be rock, logs, and rootwads, or a combination thereof. Geotextile fabric
shall be used to prevent scour under the structure when logs are used or when rocks are used in sand or
silt/clay bed channels.

« The width of the vane arm portion of the structure shall occupy 1/3 of the bankfull width of the
channel/drain and the invert portion (the “hook”) shall occupy the center 1/3 of the channel/drain.

« The angle of the vane arm portion shall be 20 to 30 degrees, measured upstream from the tangent line
where the vane intercepts the bank.

e The slope of the vane extending from the bankfull stage bank shall be between 2% and 10%. For the
purpose of this category, vane slope is defined by the ratio of bank height/vane length. The vane length
distance shall be measured from the bankfull bank to the intercept with the invert elevation of the
streambed at 1/3 of the bankfull channel width.

e The minimum rock size shall be determined by calculating the bankfull shear stress and then multiplying
by 1.5, but shall be at least 1 foot in diameter in size.

e This category does not include construction of a scour pool below the structure although one may form
through natural stream processes.

In addition, riffles shall also meet all of the following:

« Multiple riffles in a series shall be spaced at a distance that is consistent with the spacing of the existing
riffle-pool sequence, or in cases where there is no existing riffle-pool sequence, the riffles shall be spaced
a minimum of 5 times the bankfull width apart as measured from riffle crest to riffle crest.

e The slope of the riffle on the upstream side of the riffle crest shall have a 4 to 1 slope. The slope of the
riffle on the downstream side of the riffle crest shall have a 20 to 1 slope.

e The cross-section of the riffle downstream of the riffle crest shall be formed in a “V” shape that slopes
gently from the bankfull stage elevation to the invert of the riffle (i.e., at the crest of the riffle, the invert is
set at the elevation above the bed up to 0.1 times the bankfull depth, and at the downstream end of the
riffle, the invert is at the bed elevation).

e The minimum rock size shall be determined by calculating the bankfull shear stress. The void spaces
shall be filled with a mix of 1/2-inch to 3-inch diameter rocks. The minimum rock size of the footers shall
be determined by calculating the bankfull shear stress and then multiplying by 1.5.
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Project Activity Sheet #1
B - Clear Span Bridges B1

This activity includes minimum riprap necessary to ensure proper stabilization of side slopes in the immediate vicinity of the bridge that is properly sized
and consists of natural rock or clean broken concrete. The bridge must be anchored to prevent floatation during periods of high water, and allow
passage of watercraft that could be expected to navigate the water involved. See Appendix A for all County Drain GP category requirements.

Purpose and Alternatives

Select the purpose of the project (check all that apply):

X Property access. (e.g., for driveways, farm drives, utility right-of-ways, etc.)
U Road crossing (private or public)

X1 Part of overall maintenance project

U Other. Please explain:

Select alternatives considered to minimize or avoid resource impacts (check all that apply and provide a statement next to each of why that alternative is
not feasible and prudent):
No action: Existing bridge has deteriorated and needs replacing.

Alternative location: Reviewed landowner property lines, chose location to minimize impact to aquatic resources.

Alternative layout, design, and/or size:

Alternative construction methods: Considered installing culvert. Chose clear span bridge to minimize environmental impacts.

OCROXKKX

Other:

Activity Information

Enter bridge width next to an assigned activity label (B1, etc.) on drawing below; add any other known information. For multiple bridges, list the multiple
lengths below with a sequential label. On an accompanying map, show the activity to be performed at each location with the corresponding activity label
used on the below drawing.

0 New X Replacement (check ONE; use separate sheet for additional type)

If replacement bridge, enter existing bridge width ( assign label(s) and show on map): B1 =6 feet

UpP TO 25 TOTAL CUBIC YARDS OF
RIPRAP MAY BE PLACED BELOW OHWM
DIRECTION OF FLOW AT EACH BRIDGE (OPTIONAL

% ’ TOFP OF BANK
‘ @iﬁé Enter proposed bridge length here

257 MAX. e
Enter proposed total % (assign label and show on map)
length of activity here | 'l =d ! }
ABUTMENTS OR PIERS |
ggT’iLROL:’EEI\:':GTTH | i ks e - ! | LENGTH OF BRIDGE
| MIN.OF 12 TIMES T ! | Bl = 4 feet
B1 = 54 feet | BMWKFULL WIDTH | i
Enter additional total % Enter additional bridge lengths:
lengths of activity: 257 MAX. % (assign labels and show on map)
N/A ] = | DRAIN CENTERLINE
LENGTH VARIES
MUST SPAN TOP OF BANK TO TOP OF BANK
EXISTING
GROUND

fSPAN MUST BE EQUALY([P
OR GREATER THAN
12 TIMES
BANKFULL WIDTH
T WBkF

TOP OF BANK

BOTTOM BEAM ELEVATION
SET AT OR ABOVE NATURAL
GROUND ELEVATION

UP TO 25 TOTAL CUBIC YARDS OF
RIPRAP MAY BE PLACED BELOW OHWM
AT EACH BRIDGE (OPTIONAL

PIER (OPTIONAL

Any other pertinent information pertaining to this activity: Located at STA 104+00, nearest intersection of Highway 1 and

County Road B.

Water Resources Division www.Michigan.gov/EGLE
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DE'-_'— Michigan Department of Environmental Quality ~ www. Michigan.gov/Wetlands

Project Activity Sheet #2
C - Culverts (Short or Long) C1

This activity includes the minimum riprap necessary to ensure proper stabilization of side slopes in the immediate vicinity of the culvert. The culvert must
be buried, designed, and sized in accordance with the GP category (note: short and long culverts have different design requirements). The total length
of new culverts (enclosures) per drain project must be less than 300 feet, including end sections. New culvert enclosures shall not exceed 150 feet per
mile per project. For new culverts 70 feet in length or longer, the 25 feet of channel at both ends of the culvert shall be improved in accordance with the
County Drain GP category. See Appendix A for all County Drain GP category requirements.

Purpose and Alternatives
Select the purpose of the project (check all that apply):
X1  Property access. (e.g., for driveways, farm drives, utility right-of-ways, etc.) O Road crossing (private or public)

X Part of overall maintenance project O Other. Please explain:

Select alternatives considered to minimize or avoid resource impacts (check all that apply and provide a statement next to each of why that alternative is
not feasible and prudent):

No action: Existing culvert is crushed and no longer functions, therefore needs replacing.

Alternative location:

Alternative layout, design, and/or size: Culverts will be installed to span bankfull and meet the other General Permit Category requirements.
Alternative construction methods:

Other:

ODOXOX

Activity Information

Enter culvert length next to an assigned activity label (C1, etc.) on drawing below; add any other known information. For multiple culverts, list the multiple
lengths below with a sequential label. If length is currently unknown, the maximum length as allowed in the GP Category for that activity may be entered.
On an accompanying map, show the activity to be performed at each location with the corresponding activity label used on the below drawing.

O New X Replacement (check ONE; use separate sheet for different type)

If replacement culvert, enter existing culvert length (assign label(s) and show on map): C1 = 39 feet
Labels for existing and proposed culverts should be the same for replacement projects.
C1l = 69 feet DRAIN COMMISSIONER MAY CHOOSE
Enter proposed culvert length here 7 CUWERT LENGTH: PROJECTING OR HEADWALL ENTRANCE.
i TOP WIDTH LENGTH IS MEASURED FROM TOP OF
(assign label and show on map) : | pec

BEVELED END (OFPTIONAL

Enter additional culvert lengths:
N/A ALIGNED WITH
CENTERLINE OF

ALIGNED WITH
| CENTERLINE OF

FLOW i \ ;rOPOSED | TOP OF " Frow
W CULVERT SEDIMENT
_‘_E ﬂ_ﬁbi ____________________ I | ZAe)s} "!J_'v',!_
25’ OF RIPRAP ALLOWED \_sioPe cuvERT as Fiow Live INV = DRAIN FLOW LINE MINUS 1/6
ON EACH END OF CULVERT DETAILED IN CATEGORY BANKFULL WIDTH TO MAXIMUM DEFTH
WITH A TOTAL OF 25 CUBIC > 3% MUST BE OF 2 FEET OR INVERT MUST BE A
YARDS AT EACH CULVERT BOTTOMLESS CULVERTS MINIMUM OF 6 INCHES BELOW THE
C1 = 119 feet DESIGN DRAIN FLOW LINE

TOTAL ACTIVITY LENGTH: |

BEVELED END ‘
(2 HOR.1 VERT.

Enter additional total |
lengths of activity: |

FOR ALL CULVERTS:

FLow FLow

N/A | ‘ / \ | | UP TO 25 TOTAL CUBIC
- YARDS OF RIPRAP MAY
BE PLACED AT EACH
CULVERT BELOW OHWM
(_%DC u%;\ (_% @) TOP WIDTH 2 ki OCL)/GIC &)
cOOLOGOS HOHO SO Greelortfp s
LSO Do ¢ 5 0 f_,r\'\k?ﬁg =
12} O
CULVERT
ALIGNED WITH q \K%DQ WibTH 4 ALIGNED WITH
CENTERLINE OF :;Jg - ),C%g CENTERLINE OF

N oS ele®

SN 3&%
1 257 MAX.
I

For Culverts >70 Feet in length, one of the following must be applied for 25 Feet on Each End (check one):

(J500

\<;\\\190
|

MUST SPAN \
e OQCXK
= O & ANOCOOF R0 RIPRAP MUST BE
RO TS o FLusH wITH BANK
PO d WD DRAIN BOTTOM
PROPOSED 257 MAX. |
1
CLLVERD ™ FOR LONG CULVERTS:

/ | INSTALL RIPRAP AND TRANSITION
100° MAX. LENGTH LONG CULVERTS TO STREAM WITHIN 25 FEET ON
30° MAX. LENGTH SHORT CULVERTS AEJ:%T-:}* 5532& FZTE ﬁéﬁﬁf
IN THOSE AREAS

DI

O Improve Entrenchment Ratio (21.4) O Install Bankfull Bench at least %5 WBkf [0 Bioengineered Bank Stabilization that meets MP 2

Any other pertinent information pertaining to this activity: Cl located at STA 22+50, nearest intersection of Highway 1 and County

Road B.

Water Resources Division www.Michigan.gov/EGLE
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DE'-_'— Michigan Department of Environmental Quality ~ www. Michigan.gov/Wetlands

Project Activity Sheet #2
C - Culverts (Short or Long) C2 & C3

This activity includes the minimum riprap necessary to ensure proper stabilization of side slopes in the immediate vicinity of the culvert. The culvert must
be buried, designed, and sized in accordance with the GP category (note: short and long culverts have different design requirements). The total length
of new culverts (enclosures) per drain project must be less than 300 feet, including end sections. New culvert enclosures shall not exceed 150 feet per
mile per project. For new culverts 70 feet in length or longer, the 25 feet of channel at both ends of the culvert shall be improved in accordance with the
County Drain GP category. See Appendix A for all County Drain GP category requirements.

Purpose and Alternatives
Select the purpose of the project (check all that apply):
X1  Property access. (e.g., for driveways, farm drives, utility right-of-ways, etc.) O Road crossing (private or public)

X Part of overall maintenance project O Other. Please explain:

Select alternatives considered to minimize or avoid resource impacts (check all that apply and provide a statement next to each of why that alternative is
not feasible and prudent):

No action: Landowner needs new culvert for access to pole barn (C2) and utility ROW access (C3).

Alternative location: Reviewed locations in the field and selected site based on safety and minimizing environmental impacts.

Alternative layout, design, and/or size: Culverts will be installed to span bankfull and meet the other General Permit Category requirements.

Alternative construction methods:
Other:

DOXKK

Activity Information

Enter culvert length next to an assigned activity label (C1, etc.) on drawing below; add any other known information. For multiple culverts, list the multiple
lengths below with a sequential label. If length is currently unknown, the maximum length as allowed in the GP Category for that activity may be entered.
On an accompanying map, show the activity to be performed at each location with the corresponding activity label used on the below drawing.

X New [0 Replacement (check ONE; use separate sheet for different type)

If replacement culvert, enter existing culvert length (assign label(s) and show on map): N/A
Labels for existing and proposed culverts should be the same for replacement projects.
C2 = 68 feet DRAIN COMMISSIONER MAY CHOOSE
Enter proposed culvert length here 7 CUWERT LENGTH: PROJECTING OR HEADWALL ENTRANCE.
i TOP WIDTH LENGTH IS MEASURED FROM TOP OF
(assign label and show on map) : | A

BEVELED END (OFPTIONAL

Enter additional culvert lengths: ‘@J k%&\
_ ALIGNED WITH
C3 = 90 feet CENTERLINE OF

ALIGNED WITH
| CENTERLINE OF

FLOW i \ ;rOPOSED | TOP OF " Frow
W CULVERT SEDIMENT
_‘_m ﬂ_ﬁbi ____________________ I | ZAe)s} "!J_'v',!_
25’ OF RIPRAP ALLOWED \_sioPe cuvERT as Fiow Live INV = DRAIN FLOW LINE MINUS 1/6
ON EACH END OF CULVERT DETAILED IN CATEGORY BANKFULL WIDTH TO MAXIMUM DEFTH
WITH A TOTAL OF 25 CUBIC > 3% MUST BE OF 2 FEET OR INVERT MUST BE A
YARDS AT EACH CULVERT BOTTOMLESS CULVERTS MINIMUM OF 6 INCHES BELOW THE
C2 = 118 feet DESIGN DRAIN FLOW LINE

- TOTAL ACTIVITY LENGTH:
| |
Enter additional total | BEVELED END ‘

lengths of activity:
9 v (2 HOR.1 VERTJ FOR ALL CULVERTS:

C3 = 140 feet | ‘ 7 \/ | | UP TG 25 TOTAL CUBIC

YARDS OF RIPRAP MAY
BE PLACED AT EACH
CULVERT BELOW OHWM

TOP WIDTH

O I0 Sliye) o @%e)
COOISH000ES 505D C A0S SO AE
nt@BeI®] ; OD Fﬁ_\%%m(ﬁ
o
ALIGNED WITH Ef'}gf,f 4 ALIGNED WITH

CENTERLINE OF
FLow

CENTERLINE OF
FLOW

MUST SPAN A
OCXK
WBkF
IO O % O D095, 0 RC RIPRAP MUST BE

A=
e e A OO TS s o0 FLusH WITH BANK
OOC'[OOOQC D) \ s QOQ&@_( AND DRAIN BOTTOM
o PROPOSED 25" MAY. |
I 1
P / \ FOR LONG CUILVERTS:

I \ \ | INSTALL RIPRAP AND TRANSITION
100° MAX. LENGTH LONG CULVERTS TO STREAM WITHIN 25 FEET ON
30° MAX. LENGTH SHORT CULVERTS EACH SIDE OF THE CULVERT.
MAINTAIN BANKFULL WIDTH
IN THOSE AREAS

22

QQS:?
Y.

(820

DI

For Culverts >70 Feet in length, one of the following must be applied for 25 Feet on Each End (check one):
O Improve Entrenchment Ratio (21.4) X Install Bankfull Bench at least s WBkf [0 Bioengineered Bank Stabilization that meets MP 2

Any other pertinent information pertaining to this activity: C2 located at STA 51+00, nearest intersection of Highway 1 and

County Road A. C3 located at STA 80+50 nearest intersection of Highway 1 and County Road B.

Water Resources Division www.Michigan.gov/EGLE
517-284-5567 Appendix B EQP 9220 (10/2014) LW




=
DE'-_'— Michigan Department of Environmental Quality ~ www. Michigan.gov/Wetlands

Project Activity Sheet #3
CS - Culvert End Sections, Headwalls and Wingwalls CS1

This category includes a maximum of 12 feet per end section. The existing culvert cannot be perched. This category includes minimum riprap necessary
to ensure proper stabilization of side slopes in the immediate vicinity of the culvert. Riprap shall not exceed 25 linear feet on each side of the culvert and
shall be a maximum of 25 cubic yards. See Appendix A for all County Drain GP category requirements.

Purpose and Alternatives
Select the purpose of the project (check all that apply):

X Structure fa@lure _ U Protection of failing slopes or other erosion control
X Headwall elimination QO Other. Please explain:

Select alternatives considered to minimize or avoid resource impacts (check all that apply and provide a statement next to each of why that alternative is
not feasible and prudent):

K No action: Culvert headwall is failing and is a safety hazard.

O Alternative location:

X1 Alternative layout, design, and/or size: Considered headwall replacement but flared end sections are safer.

U Alternative construction methods:

Q other:

Activity Information

Enter end section length next to an assigned activity label (CS1, etc.) on drawing below; add any other known information. For multiple end sections, list
the multiple lengths below with a sequential label. If length is currently unknown, the maximum length as allowed in the GP Category for that activity may
be entered. On an accompanying map, show the activity to be performed at each location with the corresponding activity label used on the below drawing.

[0 New X Replacement (check ONE; use separate sheet for different type)

If replacement end section, enter existing length (assign label(s) and show on map): 0 feet — headwall replacement
Labels for existing and proposed culverts are to be the same for replacement projects.

DRAIN COMMISSION MAY
CHOOSE PROJECTING OF
HEADWALL ENTRANCE. LENGTH
IS MEASURED FROM TOP

EXTEND CULVERT UP TO OF ENCLOSURE

127 ON EACH SIDE

REMOVE HEADWALL
(IF APPLICABLE)

FLARED END
OPT IONAL 7 5= — — — — — — — N - T
DIRECTION | Enter proposed end section information here
OF FLOW / (assign label(s) and show on map)
Yl e — — — — — — — —
<> \_
EXISTING 16 feet
e LENGTH OF EXTENSIOf
LENGTH OF EXTENSION
8 feet
EXTEND CULVERT WITH PIPE RMASTRCM,
OF EQUAL OR LARGER SIZE
LENGTH OF EXTENSION
THAN EXISTING (eratn 8 feet
TOTAL ACTIVITY LENGTH 46 feet
SEE PR TR B Enter mutiple end section information below as necessary
REMOVE HEADWALL DETAIL FOR ALLOWABLE OPTIONAL
(IF APPLICABLE) —\ RIFPRAP ACTIVITIES \ Length N/A
-1 — — — — ] T— Upstream
\ p
Downstream
DIRECTION

Total activity length

\ \
\ \
\ \
| OF FLOW |
\ \
x |

~
Y

) I Y_ _______ _— Length
EXISTING
CULVERT Upstream
Downstream

Total activity length
CS1 located at STA 83+50, nearest intersection of Highway 1 and

Any other pertinent information pertaining to this a ctivity:
County Road B.

Water Resources Division www.Michigan.gov/EGLE
517-284-5567 Appendix B EQP 9220 (10/2014) LW
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Project Activity Sheet #4
R - Riprap R1

This category includes placement of less than 500 feet of riprap below the Ordinary High Water Mark for toe protection, spillways, and other preventative

measures and is not for full lining of the channel. Riprap shall be properly sized based on velocity and consist of natural field stone or rock (clean broken

concrete may be used in legally established drains that are not mainstream portions of certain watercourses identified in rule). Excavation shall be limited
to the amount necessary for erosion protection. See Appendix A for all County Drain GP category requirements.

Purpose and Alternatives

Select the purpose of the project (check all that apply):
XI Toe protection

O spillway/splash pad

O Bank stabilization

U Other. Please explain:

Select alternatives considered to minimize or avoid resource impacts (check all that apply and provide a statement next to each of why that alternative is
not feasible and prudent):

No action: New Adjacent development causes a high probability of erosion occurring.

Alternative location:

Alternative layout, design, and/or size: Considered relocating and widening, but toe protection will cause less impact.

Alternative construction methods:

Other:

COXOX

Activity Information

Enter riprap placement length next to an assigned activity label (R1, etc.) on drawing below; add any other known information. For multiple areas of
riprap application, list the multiple lengths below with a sequential label. If length is currently unknown, the maximum length as allowed in the GP
Category for that activity may be entered. On an accompanying map, show the activity to be performed at each location with the corresponding activity
label used on the below drawing.

TOP OF BANK

Enter proposed riprap information here
(assign label and show on map)

\ TOTAL LENGTH OF STREAM —
TO BE RIPRAPPED R1 =100 feet

TOE OF SLOFE\

LENGTH ON LEFT SIDE
(LOOK ING UPSTREAM) 0 feet

LENGTH ON RIGHT SIDE _
(LOOKING UPSTREAM) R1 =100 feet

Enter multiple riprap locations
information below as necessary:

Total N/A

DRAIN BOTTOM
(RIPRAP NOT USED FOR
CHANNEL BOTTOM LINING)

Left

Right

Total

Left

Right

Total

Left

Right

Any other pertinent information pertaining to this activity:

County Road B.

RIPRAP AMOUNT BELOW OHWM
IS NO MORE THAN 1 CYD PER
LINEAR FOOT OF DRAIN

(INCLUSIVE OF BOTH SIDES)

SECTION AA

TOP OF BANK

FTTTTTTTT T
TOE| OF| SUOP.

——DIRECTION OF FLOW

X R PO

LLOT(L
LIl

TOP OF BANK

RIPRAP MUST BE FLUSH WITH
BANK AND DRAIN BOTTOM

RIPRAP AMOUNT BELOW OHWM
IS NO MORE THAN 1 €YD PER
LINEAR FOOT OF DRAIN

(INCLUSIVE OF BOTH SIDES)

R1 located at STA 89+50, nearest intersection of Highway 1 and

Water Resources Division
517-284-5567

Appendix B

www.Michigan.gov/EGLE
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DE'-_'— Michigan Department of Environmental Quality ~ www. Michigan.gov/Wetlands

Project Activity Sheet #5
DR - Drain Realignments DR1

This activity includes realignment of up to 300 feet of drain that runs parallel to the road within the existing drain or road right-of-way. The realigned
drain shall retain the same slope and bed features of the existing drain, consistent length, and shall not exceed the existing depth and bottom width. The
entrenchment ratio of the realigned drain must be improved over the existing drain condition and be at least 1.4. See Appendix A for all County Drain
GP category requirements.

Purpose and Alternatives
The purpose of this drain realignment is to increase aquatic resource functions and services, in conjunction with (check all that apply):

a
X

Road relocation project O Other. Please explain:
Road safety project

Select alternatives considered to minimize or avoid resource impacts (check all that apply and provide a statement next to each of why that alternative is
not feasible and prudent):

X
a
X
a
a

No action: The road does not currently meet safety standards due to the close proximity to the drain.

Alternative location:

Alternative layout, design, and/or size: Considered enclosing the drain, chose realignment to minimize environmental impacts.

Alternative construction methods:

Other:

Activity Information
Enter drain realignment length next to an assigned activity label on drawing below; add any other known information. On an accompanying map, show
the activity to be performed at each location with the corresponding activity label used on the below drawing.

— EX.DRAIN =
/ EX. EDGE OF GRAVEL/PAVEMENT ROAD CENTERLINE ™ %\-’TE;L'NE f};'% i
___”“f"'"“ mmmmmmmmmmmmmmmmm —*\\‘_ﬂ—:/—*—*‘__*;“.‘*f:/“—“ —_—
—EX. TOP OF BANK /A
o - - /[ e - \ o / L —
/ /] = il = 77 /
!/_ 3 / ,f EX. FOE OF SIGFPE / ;! )
—_— " ;S S~ e o SR
7 7
DRAIN — _f@ &
RIGHT-OF-WAY *\\7 N —— = 17 ——— —— _a
PROPOSED PROPOSED
TOE OF SLOPE TOP OF BANK
PROPOSED REALIGNED
DRAIN CENTERLINE
TOTAL ACTIVITY LENGTH: DR1 = 250 feet
' (MAX. REALIGNMENT LENGTH FOR GP IS 300 LINEAR FEET)
THE ENTRENCHMENT RATIO OF THE o " o
DRAIN SHALL BE IMPROVED OVER = = =
THE EXISTING CONDITION AND & N P SN
BE AT LEAST 14 W gy A
GRS = & I

Any other pertinent information pertaining to this a ctivity:

DBKF \L
WFp = FLOODPRONE WIDTH

WBKf = BANKFULL WIDTH THE REALIGNED DRAIN SHALL NOT EXCEED THE
DBkf - BANKFULL DEPTH DEPTH AND BOTTOM WIDTH OF THE EXISTING
WFP = 2x DBF DRAIN. THE REALIGNED DRAIN SHALL RETAIN
ER = ENTRENCHMENT RATIO THE SAME SLOPE AND BED FEATURES AND

ER =WFp/WBKF CONSISTENT LENGTH AS THE EXISTING DRAIN.

DR1 located at STA 54+00 and ends at STA 56+50, between County

Roads A and B, along Highway 1.

Water Resources Division www.Michigan.gov/EGLE
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DE'-_'— Michigan Department of Environmental Quality ~ www. Michigan.gov/Wetlands

Project Activity Sheet #6
VRX - Installation of Vanes: Cross Vanes VRX1

Installation of vanes shall be consistent with dimension, pattern, profile, and bed features of the stream channel and the channel slope/design grade
shall not exceed 1%. This category does not include activities that raise the grade of the stream bed above 0.1 times the bankfull depth. Multiple vanes
in a series shall be spaced so that the downstream structure is not influenced by the effects of the adjacent upstream structure. Minimum rock size shall
be determined by calculating the bankfull shear stress and multiplying by 1.5, but shall be at least 1 foot in diameter. See Appendix A for all County
Drain GP category requirements.

Purpose and Alternatives

The purpose of installation of vanes for this project is to restore, enhance, and establish riparian and stream habitat that will increase aquatic resource
functions and services, including (check all that apply):

U Channel stability O Flow alignment

X Bank stabilization O Other. Please explain:
X  Grade Control

Select alternatives considered to minimize or avoid resource impacts (check all that apply and provide a statement next to each of why that alternative is
not feasible and prudent):
No action: A headcut is causing erosion to the stream bed and must be rectified.

Alternative location: Location selected to be consistent with the dimension, pattern and profile of the stream.

Alternative layout, design, and/or size: Selected based on the BMPs outlined in the General Permit Category.

Alternative construction methods: Considered reshaping and lining banks but chose cross vane to minimize impacts.

ORKKK

Other:

Activity Information

Enter vane length next to an assigned activity label (VRX1, etc.) on drawing below; add any other known information. For multiple cross vanes, list the
additional lengths below next to a sequential label. On an accompanying map, show the activity to be performed at each location with the corresponding
activity label used on the below drawing.

INSTALL BANKFULL BENCH IN % T
DRAINS WITH ENTRENCHMENT —
RATIO < 14 N 1. THE INERT OF THE VANE SHALL BE SET AT AN
BANKFULL BENCH - BANKFULL WIDTH ELEVATION OF 0.1 x BANKFULL DEPTH ABOVE THE BED.
15 X VME LENGTH-| 173 |, 1/3 . 1/3
o T 80 5 GEG-TEXTILE FABRIC ‘ BANKFULL WIDTH | BANKFULL BENCH
WIDTH WIDTH  WIDTH IN SAND OR SILT/CLAY
BED CHANNELS OR
WHEN OGS ARE USED
173 — e ——
| BKF 2
WIDTH wioth | £| @
3| lorTIER OF gl o
il INER SECTION AA
k| g 2nd : wo | w| i Enter Length Here ekl UMt
Q| FOOTER ROCKS}H 3
4l 6aps| 5
u'g | Bl STONE VANE TRIM GEO-TEXTILE
32 5> FABRIC
S(W 3 | 2 .
e . I L GEO-TEXTILE FABRIC
q|& IN SAND OR SILT/CLAY
- T —— | : BED CHANNELS OR WHEN
A MIN.OF 2 ROCKS | —— sro&é] OGS Rve, USE)
DEEP INTO BANK BACKFILL STONE VANE WITH
- BLAN VIEW s SECTION o SUITABLE FILL WATERIAL
BANK HEIGHT
TOP OF BAWK CHANNEL 2-10 PERCENT (AN IETEAT —
FLOW } . — % sk
NATURAL e i FLOW
0.9 DBKF FLOW 0.9 DBKF

MAX. HEIGHT = BANKFULL STONE

——

CHANNEL SLOPE/

CHANNEL SLOPE/

"SUITABLE FILL MATERIAL DESIGN GRADE < 14

DESIGN GRADE <17 e
GEO-TEXTILE FABRIC ST D0
ST e TS e ek e
X USION HEIGHT IN SAN, BED CHANNELS OR
3x PROTRUSION HEIGHT IN OTHER STREAMS WHEN 10GS ARE USED CENTER OF ROCK CROSS VANE

SECTION B-B
N/A

VRX1 located at STA 10+50, nearest intersection of Highway 1 and

Enter additional vane lengths here (assign multiple labels):

Any other pertinent information pertaining to this activity:
County Road A.

Water Resources Division www.Michigan.gov/EGLE
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DE'-_'— Michigan Department of Environmental Quality ~ www. Michigan.gov/Wetlands

Project Activity Sheet #7
VRJ - Installation of Vanes: J-Hooks VRJ1

Installation of i-hooks shall be consistent with dimension, pattern, profile, and bed features of the stream channel and the channel slope/design grade
shall not exceed 1%. This category does not include activities that raise the grade of the stream bed above 0.1 times the bankfull depth. Multiple
j-hooks in a series shall be spaced so that the downstream structure is not influenced by the effects of the adjacent upstream structure. Minimum rock
size shall be determined by calculating the bankfull shear stress and multiplying by 1.5, but shall be at least 1 foot in diameter. See Appendix A for all
County Drain GP category requirements.

Purpose and Alternatives

The purpose of installation of vanes for this project is to restore, enhance, and establish riparian and stream habitat that will increase aquatic resource
functions and services, including (check all that apply):

U Channel stability O Flow alignment

X  Bank stabilization @ Other. Please explain:
U Grade control

Select alternatives considered to minimize or avoid resource impacts (check all that apply and provide a statement next to each of why that alternative is
not feasible and prudent):
No action: Bed and bank erosion is causing negative impacts to the stream that must be rectified.

Alternative location: Location selected to be consistent with the dimension, pattern and profile of the stream.

Alternative layout, design, and/or size: Selected based on the BMPs outlined in the General Permit Category.

Alternative construction methods: Considered reshaping and lining banks but chose J-hook to minimize impacts.

ODXKKKX

Other:

Activity Information

Enter j-hook length next to an assigned activity label (VRJ1, etc.) on drawing below; add any other known information. For multiple j-hooks, list the
multiple lengths below next to a sequential label. On an accompanying map, show the activity to be performed at each location with the corresponding
activity label used on the below drawing.

L3 o 13 143 . GENERAL NOTES:
GAPS TO BE 'y TO % THE SAE ’ BRE ‘ =
4 s wiorH | wiDtH | wIDTH 1. THE INVERT OF THE VANE SHALL BE SET AT AN
LIAMETER & TRE STONES 5 ELEVATION OF 0.1 x BANKFULL DEPTH ABOVE THE BED.
GEO-TEXTILE FABRIC LLI
IN SAND OR SILT/CLAY @Q BANKFULL
BED CHANNELS OR WHEN Ty ——-
L0GS ARE USED 2 05 DBKF _ FLOW
&l f ; GEO-TEXTILE FABRIC

= G o Enter Length Here IN SAND OR SILT/CLAY

= 4 BED CHANNELS OR

2 W ;/ SECTION BB wHEN 1065 ARE USED

e % SN PROFILE VIEW OF

4G 2= CENTER OF ROCK J-HOOK

x

W ol

B ist TIER OF S

S ¢ FOOTER ROCKS

< k& 2nd TIER OF | ——

g FOOTER ROCKS TRIM GEO-TEXTILE FABRIC

STONE VANE

GEO-TEXTILE FABRIC
IN SAND OR SILT/CLAY
Q BED CHANNELS OR :

WHEN 10GS ARE USED

BURY SILL IN BANK

MINTMUM 2 ROCKS —/ EXIST.

CHANNE L
BOTTOM

INSTALL BANKFULL BENCH

BACKFILL STONE VANE \ -
IN DRAINS WITH PLAN VIEW FOOTER STONE

ENTRENCHMENT RATIO < 1.4 —_— WITH SUITABLE
BANKFULL BENCH - 1.5 x VANE LENGTH FILL MATERIAL
SECTION C-C
(BANK HEIGHT) 518 BERSEG BANKFULL —_
WAX. HEIGHT = BANKFULL \ VANE LENGTH / FLOW LEVEL 0.9 DBKF
BANKFULL BENCH S EXISTING CHANNEL

BOTTOM

CHANNEL SLOPE/
DESIGN GRADE < 1%

SECTION A-A

BURIED FOOTER - NATURAL STONE
6x PROTRUSION HEIGHT IN SAND BEDS
3x PROTRUSION HEIGHT IN OTHER STREAMS

Enter additional j-hook lengths here (assign multiple labels): N/A

Any other pertinent information pertaining to this activity: VRJ1 located at STA 11+50, nearest intersection of Highway 1 and

County Road A.

Water Resources Division www.Michigan.gov/EGLE
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DE'-_'— Michigan Department of Environmental Quality ~ www. Michigan.gov/Wetlands

Project Activity Sheet #8
VR - Installation of Riffles VR1

Installation of riffles shall be consistent with dimension, pattern, profile, and bed features of the stream channel and the channel slope/design grade shall
not exceed 1%. This category does not include activities that raise the grade of the stream bed above 0.1 times the bankfull depth. Multiple riffles in a
series shall be spaced at a distance that is consistent with the spacing of the existing riffle-pool sequence; in cases where there is no existing riffle-pool
sequence, the riffles shall be spaced at a minimum of 5 times the bankfull width. See Appendix A for all County Drain GP category requirements.

Purpose and Alternatives

The purpose of installation of vanes for this project is to restore, enhance, and establish riparian and stream habitat that will increase aquatic resource
functions and services, including (check all that apply):

O Channel stability O Flow alignment

X Bank stabilization U Other. Please explain: Bank stabilization
XI  Grade control

Select alternatives considered to minimize or avoid resource impacts (check all that apply and provide a statement next to each of why that alternative is
not feasible and prudent):

No action: Riffle is required to reestablish stream habitat removed by drain maintenance and provide some grade control.

Alternative location: Location selected to be consistent with the dimension, pattern and profile of the stream.

Alternative layout, design, and/or size: Selected based on the BMPs outlined in the General Permit Category.

Alternative construction methods:

Other:

DOXKK

Activity Information

Enter riffle length next to an assigned activity label (VR1, etc.) on drawing below; add any other known information. For multiple riffles, list the multiple
lengths below next to a sequential label. On an accompanying map, show the activity to be performed at each location with the corresponding activity
label used on the below drawing.
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Enter additional riffle lengths here (assign multiple labels):

N . . .
Any other pertinent information pertaining to this activity: VR1 located at STA 12+50, nearest intersection of Highway 1 and

County Road A.
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