
 

STORMWATER MANAGEMENT PLAN 
FOR 

HIGHLAND CHARTER TOWNSHIP 

 
 

1) Application  

a) Original watershed based application 3/24/2015 
b) Renewal Application 4/1/2021 

 
2) Emergency Response Plan (ERP) 4/6/2023 

3) Public Participation Plan (PPP) 4/6/2023 

4) Public Education Plan (PEP) 4/6/2023 

5) Illicit Discharge Elimination Plan (IDEP) 5/1/2023 

6) Post Construction Controls (PCC) 4/6/2023 

7) Pollution Prevention/Good Housekeeping (P2/GH) 5/3/2023 

8) TMDL Memos 1/15/2015 

a) Kent Lake Phosphorus  1/15/2015 
b) Statewide e coli 4/1/2021 
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http://www.michigan.gov/documents/deq/wrd-stormwater-urbanizedareas_374344_7.pdf


https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww3.epa.gov%2Fnpdes%2Fpubs%2Fmeasurablegoals.pdf&data=04%7C01%7CAffesN%40michigan.gov%7Cce6d0722c5c448f6b91108d8e30e7cb0%7Cd5fb7087377742ad966a892ef47225d1%7C0%7C0%7C637508998656800683%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=mwYIjFpMa4gj6objWbp3HvoaO7pa31jKo5Nv%2BmspBK4%3D&reserved=0






http://www3.epa.gov/npdes/pubs/region3_factsheet_tmdl.pdf






































corwinb
Line

corwinb
Line



























































https://www.oakgov.com/home/showpublisheddocument/13067/638093985625870000
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Highland Township 
Engineering Design Standards 

 
 
These Engineering Design Standards are intended to provide a reasonable basis for design of 
public and private improvements in Highland Township.  They are not intended as a substitute 
for sound engineering judgment.  The Standards may not apply to all conditions, and alternate 
solutions shall be permitted as approved by the Township’s Engineer. 
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 PLAN REVIEW AND CONSTRUCTION PROCESS ....................................... 3 
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APPENDIX A SAMPLE INSURANCE REQUIREMENTS 
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Highland Township 
Engineering Design Standards 

 
1. GENERAL 
 

1.1 Complete improvement plans bearing the seal of a licensed Professional 
Engineer, Surveyor or Architect licensed to practice in the State of Michigan 
shall be submitted prior to review and approval of any portion thereof. 

 
1.2 A certified boundary survey of the site, prepared and sealed by a licensed 

Professional Surveyor licensed to practice in the State of Michigan, or a copy of 
the completed plat shall be submitted with the engineering drawings. 

 
1.3 Plans submitted shall be on 24" x 36" white prints having blue or black lines and 

shall be neatly and accurately prepared.  Judgment should be exercised in the 
design, layout, and the presentation of proposed improvements.  Electronic 
version of the plans should be made available for submittals as requested. 

 
1.4 For projects or subdivisions having more than one sheet of plans, a general plan 

having a scale of 1" = 100' shall be provided showing the overall project and 
indicating the size and general location of all improvements shown in the 
detailed plans. 

 
1.5 Street names, street and easement widths, lot lines, lot dimensions, lot numbers 

and ownership shall be shown on all plans. 
 

1.6 Elevations shall be on U.S.G.S. Datum.  Two (2) permanent bench marks for the 
work shall be indicated on the plans. 

 
1.7 Any areas that are considered to be "wetlands" as defined by the Department of 

Environment, Great Lakes and Energy (EGLE) shall be indicated on the plans.  
No improvements will be allowed in wetlands unless the EGLE issues a permit, 
or a letter of "No Authority", for such improvements. 

 
1.8 Finished grade shall be indicated for all structures. 

 
1.9 The developer or their engineer shall be responsible to forward plans for 

approval to any private utility company (gas, electric, phone, cable, etc.) and any 
Federal, State or County (Water Resource Commissioner, Road Commission, 
etc.) agency whose facilities or rights-of-way may be affected by the proposed 
construction.  Public utilities will require the review and approval of the Township 
prior to submittal to the permitting agency. 

 
1.10 It shall be the developer’s engineer and contractor's responsibility to verify the 

existence and location of all underground utilities and to utilize the MISS DIG 
system prior to construction. 

 
1.11 All engineering construction plans shall contain the latest version of the 

applicable Highland Township Standard Detail Sheets or the Oakland County 
Water Resource Commissioner (if applicable) and the developers/owners 



Highland Township 
Engineering Design Standards Page 3 of 26 
S:\Engineering Drawings\eng_design_stnds as adopted by Board.doc 

name(s), address, and phone number. 
 

1.12 An Engineer’s Opinion of Construction Cost must be supplied with the 
Construction Plan submittal.  This estimate will be used by the Township to 
establish review and inspection fees for the improvements in accordance with 
the Township Ordinance. 

 
1.13 All utility trenches under the 45 degree zone of influence line of existing or 

proposed pavements, bike paths, sidewalks or drive approaches shall be 
backfilled with sand compacted to at least 95% of maximum unit weight. 

 
1.14 Utility crossings of paved roadways will be required to be bored.  Open cutting of 

paved roadways will not be permitted. 
 

1.15 An itemized quantity list will be required for all proposed utility improvements 
(water main, sanitary sewer, storm sewer, paving). 

 
1.16 The developer shall submit to the Township one (1) set of complete construction 

plans for review and an electronic file in .pdf format.  After the plans receive 
approval, additional plan sets may be required.  

 
1.17 Plan Review and Construction Process 

 
Site Plan Reviews 
 
Consultant review of the preliminary site plan including water supply, wastewater 
disposal, storm water management, wetlands, site grading, pavement 
improvements and right-of-way improvements.  Review comments will be issued 
to the Township Planning Commission for discussion at Planning Commission 
meetings.  Once the Site Plan has been accepted by the Planning Commission, 
the Applicant will be required to submit Engineering Drawings and an itemized 
cost estimate of the proposed improvements so that an escrow account may be 
established for plan reviews and construction observation. 
 
Engineering Plan Reviews 
 
Consultant review of the Engineering Plans for conformance to Township 
Engineering Design Standards.  Once the plans are in an acceptable form, the 
plans will be issued as approved construction plans.  The Applicant will be 
responsible to apply for all required County and State permits including soil 
erosion, water supply, wastewater disposal, right-of-way, wetlands, etc.  Public 
water main and sanitary sewer improvements will require the submittal of plans 
and permit applications for review and approval to be forwarded to the governing 
agency by the Township Engineering Consultant. 
 
Development Agreement and Performance Guarantee 
 
Prior to the commencement of site improvements, the Applicant shall enter into 
a development agreement with the Township outlining the scope of the project, 
the commitments of the Applicant in respect to completing work and protecting 
natural features, a schedule and cost opinion.  The Applicant will be required to 
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establish a performance guarantee (cash deposit or irrevocable leter of credit) in 
an amount equal to fifty percent of the cost of the site work.  The agreement also 
outlines the rights of the Applicant as regards occupancy, changes of use and 
transfer of ownership.  This requirement for the development agreement is found 
in the Highland Township Zoning Ordinance, Section 3.12. 
 
Pre-Construction Meeting 
 
Once the approved engineering plans have been issued, a pre-construction 
meeting with the Applicant or their representative is required prior to the start of 
any site work. This meeting will verify that all relevant permits have been applied 
for, that the proper insurance is provided, and to schedule construction 
observation.  A sample of the required insurance is included in Appendix A. 
 
Site Construction and Observation 
 
Once construction begins, the following construction observation is required: 
 
• Roadways and parking lots including subgrade, aggregate base, curb and 

gutter, pavement installation, sidewalks and bike paths. 
 
• Storm sewer installation and underground detention/retention systems. 
 
• Water main installation and testing. 
 
• Sanitary sewer installation and testing. 
 
• Retaining wall installation. 
 
• Additional construction observations may be required by the Township. 

 
• The developer will be required to provide density testing for all public utility 

construction and work within the public road right-of-way. 
 
Bond Inspections and Final Inspections 
 
As development progresses, the Applicant may periodically request that the 
Township perform a site inspection to evaluate whether the performance 
guarantee may be reduced or if the completed work is sufficient to allow for a 
temporary certificate of occupancy.  At the time of occupancy, the performance  
guarantee must be at least 150 percent of the remaining work items.  The 
performance guarantee will be released upon final acceptance and grant of 
permanent occupancy certificate. 
 
Record Drawing Plan Review 
 
Record drawings describing the location and elevations of the proposed site 
improvements are required to be submitted for review and approval.  See 
Section 8 of the Township Engineering Design Standards for Record Drawing 
Requirements. 
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2. WATER MAIN 
 

2.1 General 
 

2.1.1 If the proposed improvements include the construction of public water 
main, the developer shall submit a set of water main only plans 
(including the water main standard detail sheets) with a completed EGLE 
permit application for water supply systems.  This information will be 
forwarded by the Township’s Engineer to the Oakland County Water 
Resources Commissioner (WRC) and the EGLE for permitting. 

 
2.1.2 All water system improvements shall be designed in accordance with the 

current edition of "Recommended Standards for Water Works" (a/k/a 
Ten State Standards). 

 
2.1.3 Water mains in new developments shall be installed from boundary to 

boundary in abutting roads and interior streets, and at other locations 
and sized as may be deemed necessary by the Township for future 
extensions. 

 
2.1.4 An itemized quantity list for all proposed water main construction must 

be included on the plans. 
 

2.1.5 All public water mains must be located within a 20 foot wide easement or 
public road right-of-way.  Easements should extend 10 feet beyond any 
hydrant.  Sketches and descriptions of both the parcel and easement will 
be required.  The documents shall contain a provision to prohibit the 
construction of any above ground structures within the limits of the 
easement. 

 
2.2 Design Requirements 

 
2.2.1 The distribution system in all developments requiring more than 600 feet 

of water main shall have a minimum of two connections to a source of 
supply and shall be a “looped” system.  Water mains are to be looped 
whenever possible.  The ability to serve at least 2,000 gpm in single-
family detached residential; 3,000 gpm in apartment, cluster residential 
and similar complexes, institutional, and school areas; and at least 4,000 
gpm in office, industrial and shopping centers is essential. 

 
2.2.2 Eight (8) inch minimum diameter mains will be installed in single family 

residential areas. 
 

2.2.3 Twelve (12) inch mains are considered to be the minimum size in 
commercial, office, industrial, and multiple family residential areas except 
in a looped system of 1,500 feet or less where eight (8) inch mains may 
be permitted. 

 
2.2.4 Water mains are to be looped whenever possible.  Interconnection to 

existing public water supply systems is encouraged. 
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2.2.5 Hydrant leads longer than 20 feet must be eight (8) inches. 
 

2.2.6 No service leads are allowed to extend from a six (6) inch hydrant lead. 
 

2.2.7 Profile view is required for all sizes of watermains.  
 

2.2.8 Water mains shall be kept on one side of the street for the entire length 
of the street.  Water mains shall not be located under pavement or under 
cul-de-sacs. 

 
2.2.9 Gate valves shall be spaced at a maximum of 800 feet intervals on 

distribution lines.  They shall be spaced such that not more than four 
valves need to be turned off to isolate any section of the water main. 

 
2.2.10 Sufficient valves shall be placed such that not more than 20 single family 

homes, 30 multiple family units or two (2) hydrants shall be out of service 
within a section of isolated water main. 

 
2.2.11 Dead-end mains must end with a hydrant and a gate valve and well.  All 

stubs for future looping must include a gate valve and well. 
 

2.2.12 Gate valves should not be located under roadway pavement, bike paths, 
sidewalks or driveway approaches when possible. 

 
2.2.13 Four (4) inch and larger valves are required to be installed in a gate well, 

except for six (6) inch hydrant shut off valves. 
 
2.2.14 In single family residential areas, hydrants shall be spaced along the 

water main a maximum of 500 feet.  In no case shall a house be more 
than 350 feet from a hydrant.  Commercial, industrial, and multiple family 
spacing shall be a maximum of 400 feet. 

 
2.2.15 Along major roadways and in areas other than single family residential, 

hydrant spacing shall be a maximum of 500 feet. 
 

2.2.16 In commercial and industrial areas, the exterior of buildings shall be no 
further than 300 feet from a hydrant, nor closer than 35 feet, measured 
along shortest feasible exterior route for laying hose.  There shall be a 
fire hydrant located within 150 feet of any building fire department 
connection.   

 
2.2.17 Where possible, hydrants shall be located at the lot corners, but no 

closer than eight (8) feet from any driveway or driveway approach. 
 

2.2.18 Hydrants located in parking areas shall be protected with a six (6) inches 
(minimum) concrete curb or standard guard posts. 

 
2.2.19 When connecting to an existing water main, a tapping sleeve, gate valve 

and well will be required unless connection to the existing main can be 
made without interrupting service on the main. 
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2.2.20 The plans shall indicate the finish grades of all hydrants and gate well 
rims. 

 
2.2.21 Water mains shall be located so as to provide a minimum of ten (10) feet 

horizontal clearance between the nearest edge of the water main and 
the nearest edge of any sanitary or storm sewer. 

 
2.2.22 A minimum vertical clearance of 18 inches shall be maintained between 

the top or bottom of any water main and the top or bottom of any sewer 
or utility.  Vertical clearance of less than 18 inches will require concrete 
encasement of the sewer or utility.   

 
2.2.23 Restrained joints shall be used at all bends, tees, hydrant shoes, plugs 

and caps where necessary to prevent lateral movement of the water 
main.  Thrust blocks will not be allowed unless required by the permitting 
agencies. 

 
2.3 Materials 

 
2.3.1 All water main 18 inch diameter and smaller shall be Ductile Iron pipe, 

Class 54.  Two (2) brass wedges shall be used per joint. 
 

2.3.2 Highland Township standard valve is East Jordan Iron Works C500 or 
C515, series A, Left Hand Open.  All valves shall be resilient seated and 
conform to AWWA C509 Standards. 

 
2.3.3 Hydrants shall be East Jordan Iron Works 5-BR traffic model with a five 

(5) inch Storz Pumper and two (2) 2.5 inch National Standard Thread 
Hose nozzles. 

 
2.3.4 Restrained joints shall be Megalug or FieldLok gaskets. 

 
2.3.5 Push-on type joints shall be Super Bell Tite or Tyton or approved equal. 

 
2.4 Installation 

 
2.4.1 All water main shall be installed with a minimum cover of five-and-a-half 

(5.5) feet below finish grade or top of curb (or road centerline if 
uncurbed) where the main is parallel to a road. When water mains must 
dip to pass under another utility, the sections which are deeper than 
normal shall be kept to a minimum length by the use of vertical bends 
properly restrained. 

 
2.4.2 The contractor will fill, disinfect and pressure test all new water main 

construction under the supervision of Highland Township and/or its 
agent. 
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2.4.3 Before any water main will be accepted by the Township, it must pass a 
pressure test complying with the current specifications and procedures of 
the Township.  The maximum loss of water for the 2-hour hydrostatic test 
shall be 11.65 gallons, per inch diameter of main, per mile of pipe over a 
24-hour period.  

 
2.4.4 Before any water main system will be accepted by the Township, the fire 

hydrants must be brush coated with Glamortex 501 Enamel, color 314 
Vermillion (fire hydrant red) paint or approved equal. 

 
2.4.5 Gate well covers shall be East Jordan Iron Works No. 1040 or approved 

equal with the text “Highland Township Water” embossed on the surface. 
 

2.4.6 Refer to the standard detail sheets for additional material and 
construction standards. 
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3. SANITARY SEWER 
 

3.1 General 
 

3.1.1 If the proposed improvements include the construction of public sanitary 
sewer, the developer shall submit a set of sanitary sewer only (with 
sanitary standard details) plans with a completed EGLE permit 
application for wastewater systems.   This information will be forwarded 
by the Township’s Engineer to the proper agencies for permitting. 

 
3.1.2 All sanitary sewer improvements shall be designed in accordance with 

the current edition of "Recommended Standards for Wastewater 
Facilities" (a/k/a Ten State Standards).  A sanitary sewer basis of design 
is required to be included on the plans for all sanitary sewer extensions. 

 
3.1.3 A grease interceptor will be required for all food service operations.  No 

connections for domestic waste will be allowed to the interceptor. 
 

3.1.4 Downspouts, weep tile, footing drains, sump pump discharges, or any 
conduit, that carries storm or ground water shall not be allowed to 
discharge into a sanitary sewer. 

 
3.1.5 An itemized quantity list for all proposed sanitary sewer construction 

must be included on the plans. 
 

3.1.6 Sanitary sewers will be required across the entire frontage of the site. 
 

3.1.7 All public sanitary sewers must be located within a 20’ wide easement or 
public road right-of-way.  Easements should extend 10 feet beyond the 
last manhole.  Sketches and descriptions of both the parcel and 
easement will be required.  The documents shall contain a provision to 
prohibit the construction of any above ground structures within the limits 
of the easement.  The easement width may be increased depending on 
the proposed sewer depth, soil conditions or adjacent facilities. 

 
3.2 Design Requirements 

 
3.2.1 At all connections to the Township 's Sanitary System or extension 

thereto, in the first manhole upstream from the connection, provide a 
water-tight bulkhead with a 1" diameter pipe through the bulkhead for 
measuring infiltration immediately upstream.  Also a one foot sump at the 
base of the manhole shall be provided. 

 
3.2.2 The minimum allowable size of a public sanitary sewer is 8" diameter.   

 



Highland Township 
Engineering Design Standards Page 10 of 26 
S:\Engineering Drawings\eng_design_stnds as adopted by Board.doc 

3.2.3 The following table of minimum slopes and maximum manhole (MH) 
spacing for sanitary sewers shall be adhered to: 

 
Size Minimum Grade MH Spacing (Max.) 
8” 0.40% 400 Feet 
10" 0.28% 400 Feet 
12" 0.22% 400 Feet 
15" 0.15%  400 Feet 
18" 0.12% 500 Feet 
21" 0.10% 500 Feet 

 
3.2.4 The last upstream run of sewer must be at a grade of 1.00% or greater. 

 
3.2.5 The minimum slope for 6” diameter building leads is 1.00%.  Cleanouts 

are required every 100 feet and at all bends. 
 

3.2.6 A monitoring manhole is required on the sanitary lead for all non-
residential connections to the sanitary sewer system.  The monitoring 
manhole can only have one (1) lead running through it.  It must be 
located on a straight run of lead and can not be a manhole on a public 
sewer main. 

 
3.2.7 Each building structure shall have a separate individual sanitary service 

lead connected to a public sanitary sewer. 
 

3.2.8 Sanitary sewers will not be approved in the rear lot easement. 
 

3.2.9 The following information shall be indicated on the sanitary sewer profile: 
a. Length of run between manholes. 
b. Type, class, size and slope of pipe. 
c. Class of bedding. 
d. Rim elevation of all manholes. 
e. Existing and proposed ground elevation line above the route of 

the sewer. 
f. A logical numbering system for manholes shall be included. 
g. Invert elevations of all sewer at manholes. 
h. Location and limits of sand backfill where required. 
i. Location and elevations of crossings with other utilities. 

 
3.2.10 Provide a minimum depth from top of curb (or road centerline if 

uncurbed) to the top of any sanitary sewer of 9 feet at locations where 
the sewer grade is parallel to the road grade.  Under any design the 
sewer shall be deep enough to reasonably serve, by gravity, a standard 
depth basement. 

 
3.2.11 Sanitary sewer shall be placed on the opposite side of the street from the 

water main, and shall have a horizontal separation of at least 10 feet. 
 
3.2.12 External drop connections are required at manholes where the invert of 

the outlet pipe is 18 inches or more below the invert of the inlet pipe.  
Internal drop connections will not be allowed. 
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3.2.13 Where the proprietor must extend the sanitary sewer from off-site, the 

proprietor shall extend sanitary sewer leads to the property line of all 
adjacent property on both sides of the right-of-way the entire length of 
the off-site sanitary sewer extension.   

 
3.2.14 In new subdivisions, all service leads shall be sand backfilled and 

extended a minimum of ten (10) feet past the property line or to the 
easement line. 

 
3.2.15 The plan and profile view of the proposed sanitary sewer shall generally 

be shown on the same sheet. 
 

3.2.16 Maximum flow velocity for pipe flowing full shall be maintained by 
matching the eight-tenths point of the diameter depth above invert for 
pipe size increases. 

 
3.2.17 Provide a drop of 0.10 feet in the downstream sewer invert for a direction 

change of 30 degrees or greater to compensate for velocity head loss of 
the incoming flow. 

 
3.3 Materials 

 
3.3.1 Service leads installed with the lateral sewer shall be a minimum of 6 

inches in diameter and shall be Schedule 40 PVC or SDR 23.5. 
 

3.3.2 New sanitary sewer manholes must be water-tight and shall be pre-cast 
sections with modified grooved tongue joints with rubber gaskets, 
conforming to A.S.T.M. Designation, C-478.  Also, a butel rubber coating 
around the casing and cone shall be provided for all new manholes as 
noted on the Township ’s or its agent’s standard detail sheet. 

 
3.3.3 Main line sewer shall be PVC Truss pipe, Solidwall SDR 26, or RCP, C-

76, Class IV or V, or approved equal. 
 

3.4 Installation 
 

3.4.1 No sanitary sewer installation or portion thereof shall have infiltration 
exceeding 100 gallons per inch diameter per mile of pipe per 24 hour 
period. 

 
3.4.2 Each end of a service lead shall be marked by setting a 2" square 

wooden stake vertically above the end of the lead. 
 

3.4.3 Each tee or end of service lead shall have water-tight and airtight 
stopper of compatible joint material and shall be adequately braced to 
withstand exfiltration and/or air test pressure. 

 
3.4.4 When existing manholes are to be tapped, a hole of the appropriate 

diameter shall be core drilled through the wall of the manhole.  A 
watertight fitting shall be used to connect the pipe into the manhole. 
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3.4.5 A minimum of 30 days after installation and prior to acceptance, all 

sewers shall be subjected to infiltration, air or exfiltration tests, or a 
combination thereof, in accordance with the following requirements, prior 
to acceptance of the system by the Highland Township and prior to 
removal of the bulkhead. 

 
a. All sewers over 24" diameter shall be subjected to infiltration 

tests.  All sewers of 24" diameter or smaller, where ground water 
level above the top of sewer is over seven (7) feet, shall be 
subjected to an infiltration test. 

 
b. All sewers of 24" diameter or less, where the ground water level 

above the top of the sewer is seven (7) or less, shall be 
subjected to air tests or exfiltration tests. 

 
3.4.6 A minimum of 30 days after installation and prior to the acceptance of 

new mainline sanitary sewer systems, a televised inspection of each 
section of the mainline shall be conducted from manhole to manhole.  
DVD video and log of this inspection shall be submitted to the 
Township’s Engineer to document the current condition of the sanitary 
system at the time of the utility acceptance.  The DVD and log shall be 
consistent with the Standards of the Township of Highland. 
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4. STORM SEWER 
 

4.1 Design Requirements 
 

4.1.1 Storm sewer systems shall be designed for a ten year intensity rainfall.  
The Rational Method for arriving at storm sewer runoff shall be used.  An 
"n" value of 0.013 shall be used for concrete pipe. 

 
4.1.2 The formula for a ten (10) year rainfall intensity shall be equivalent to I = 

175/(T+25) in which T is the time of concentration (minutes), and I is the 
intensity (inches per hour). 

 
4.1.3 The initial T is generally 20 minutes for residential areas and 15 minutes 

for high runoff areas. 
 

4.1.4 The consulting engineer shall use the following minimum values for "C", 
the runoff coefficient, in the "Rational Formula" of computing storm water 
flows (Q = CIA). 

 
Impervious Hard Surfaces C = 0.90 
Gravel Surface C = 0.50 
Vegetated/Turf Surface C = 0.20 

 
Other values of the runoff coefficient may be used or required at the 
discretion of the Township’s Engineer for such areas as parks and open-
spaces or unusual sites. 

 
4.1.5 Sufficient capacity shall be provided in the storm sewer system to take 

fully developed tributary upstream drainage into the system.  When a 
storm sewer is designed to provide capacity for upstream areas, the 
hydraulic gradient shall remain in the pipe. 

 
4.1.6 Storm sewer design calculations, including a drainage area map shall be 

included on the engineering plans. The storm district map shall show all 
on-site and off-site drainage districts.  A minimum 1" = 50' scale is 
allowed.  The district limits must be over laid on a proposed grading plan 
for the site.  

 
4.1.7 All public storm sewers must be located in a public right-of-way or an 

easement.  The minimum storm sewer easement shall be 12 feet. The 
easement size will vary as required for maintenance and access.  Any 
storm sewer that accepts runoff from abutting property or public right-of-
way must be placed in a minimum 12 foot storm sewer easement. 

 
4.1.8 If a storm sewer is designed to take on-site drainage only, the hydraulic 

gradient must be no higher than one (1) foot below ground.  When the 
hydraulic gradient is above the top of the sewer pipe, the design 
elevation of the hydraulic gradient shall be indicated on the profile at 
each manhole. 
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4.1.9 Storm water quality measures, including channel protection volume/rate 
and flood control measures must be incorporated into the design of the 
storm sewer system.  Stormwater detention is necessary for all 
developments in the Township.  See Section 5, Storm Water Quality 
Measures, for details. 

 
4.1.10 Manholes shall be located as follows: 

 
a. All changes in alignment 
b. Points where the size of the sewer changes 
c. Points where the grade of the sewer changes 
d. The junction of sewer lines 
e. Street intersections or other points where catch basins or inlets 

are to be connected. 
 

4.1.11 Manhole and catch basin spacing for storm sewers shall be as follows: 
 

Diameter of Sewer Maximum Spacing 
 12” – 15” 300 ft. 
 18" - 21" 350 ft. 
 24" - 30" 400 ft. 
 36" & 42" 450 ft. 
 48" & larger 500 ft. 

 
4.1.12 The minimum size of a public storm sewer is 12 inch diameter.  10 inch 

diameter pipe will be allowed for sewer lines that pick up footing drain or 
roof conductor drainage.  No open covers will be permitted for a 10 inch 
diameter storm sewer. 

 
4.1.13 Connection must be made at manholes or catch basins.  Blind taps are 

not allowed. 
 

4.1.14 The following information shall be indicated on the storm sewer profile: 
a. Length of run between manholes. 
b. Type, class, size and slope of pipe. 
c. Class of bedding. 
d. Rim elevations of all manholes. 
e. Existing and proposed ground elevations above the route of the 

sewer. 
f. A logical numbering system for manholes shall be included. 
g. Invert elevations of all sewers at manholes. 
h. Locations and limits of sand backfill, where required. 
i. Locations and elevations of crossing with other utilities. 
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4.1.15 The following table of minimum slopes for storm sewers shall be adhered 
to: 

 
Size and Minimum Slope 

 
12" @ 0.32% 
15" @ 0.24% 
18" @ 0.18% 
21" @ 0.14% 
24" @ 0.12% 
27" @ 0.10% 
30" @ 0.09% 
36" @ 0.07% 
42" @ 0.06% 
48" @ 0.05% 

 
4.1.16 The minimum velocity may not be less than 2.5 feet per second in a pipe 

flowing full.  The maximum velocity in storm sewers shall be ten (10) feet 
per second.  The contents of a larger pipe will never be discharged into a 
smaller line even though the slope may be steeper for the smaller line.  
This principle does not apply, however, to a restricted opening or 
discharge. 

 
4.1.17 Where possible provide a minimum of three (3) feet of cover from the top 

of curb (or road centerline) to the top of any storm sewer. 
 

4.1.18 For subdivisions, storm sewers shall be located in the public road right-
of-way or in easements adjacent to the public road right-of-way.  Storm 
sewers shall not be located in rear yards except to pick up rear yard 
drainage or for sump pump discharge lines. 

 
4.1.19 At all pavement catch basins and inlets, forty (40) lineal feet (twenty in 

each direction) of six (6) inch edge drain shall be constructed at the back 
of curb line in each direction, backfilled with pea gravel and includes 
fabric.  Additional edge drain may be required as directed by the 
Township Engineer. 

 
4.1.20 No more than 1.0 acre of area shall be tributary to one standard catch 

basin.  Catch basins may be placed side by side in order to provide for 
additional capacity. 

 
4.1.21 A maximum of 900 feet of drainage is allowed to any catch basin from 

two (2) directions. 
 
4.1.22 Where lateral storm sewers are proposed, all new homes must be 

constructed with sump pumps which discharge to an underground pipe 
connected to an underground public rear yard drain or storm drain. The 
sump pump discharge lead shall be a minimum of four (4) inch diameter 
and shall be constructed to each lot in a new subdivision.  The lead shall 
be constructed at a minimum 1.0% grade and connected to a structure.  
No blind taps are allowed. 
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4.1.23 The minimum grade for swales and ditches shall be 1.0%.  All ditch 

slopes greater than 3.0% will require sod vegetation.  Ditch slopes 
greater than 5.0% will require rip rap and/or check dams. 

 
4.2 Materials 
 

4.2.1 Pipe for storm sewers within the public right-of-way shall be C-76 
reinforced concrete pipe conforming to Classes IV or V.   

 
4.2.2 Pipe outside the influence of the public right-of-way may be double-

walled, High Density Polyethylene (HDPE) with smooth interior and 
annular exterior corrugation meeting requirements of ASTM F2306.  
Special bedding and backfill will be required. 

 
4.2.3 Joints for storm sewer shall be tongue and groove premium joints with 

rubber gaskets. 
 
4.2.4 All lead material shall be schedule 40 PVC. 

 
4.2.5 Storm manholes are to be a four foot (4’) diameter minimum with an 

eccentric cone.  Catch basins are to be a minimum four feet (4’) diameter 
with a two (2) foot sump and an eccentric cone.  Inlets may be a two (2) 
foot diameter.  All storm structures must conform to ASTM C-478. 

 
4.3 Installation 

 
4.3.1 All storm sewers shall be installed on Class "B" bedding or better. 
 
4.3.2 A pre-fabricated bar screen shall be installed on all storm sewers 

eighteen (18) inch in diameter and larger. 
 

4.3.3 Refer to the standard detail sheets for additional material and 
construction standards. 

 
4.3.4 HDPE sewers will require deflection testing with a nine point mandrel a 

minimum of 30 days after installation.  At no point will the pipe have out 
of round deflections greater than five (5) percent of normal pipe 
diameter. 
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5. STORM WATER QUALITY MEASURES 
 

5.1 General 
 

5.1.1 Highland Township is subject to storm water quality requirements in its 
Muncipal Separate Stormwater System (MS4) under its certificate of 
coverage (COC) under the National Pollutant Discharge Elimination 
System (NPDES).  Under this permit, any project located within the 
Township’s MS4 must strictly comply with requirements under that COC. 
 Parcels that discharge to Town Center Boulevard, Beach Tree Farm 
Circle and the Township office complex at N John St and Livingston are 
located within the MS4. 

  
5.1.2 All development and redevelopment projects located inside and outside 

the regulated MS4 are subject to the Oakland County Water Resources 
Commissioner’s (WRC) current stormwater Engineering Design 
Standards.  Where a project is otherwise exempt from the WRC 
Stormwater Rules, the Township design requirements herein will apply. 

 
5.1.3 Detention basins shall be designed to detain improved storm water over 

the developed areas on site.  The applicant is not required to detain 
water from off site areas in the drainage district. 

 
5.1.4 Alternative designs that comply with design principals outlined in the Low 

Impact Development Manual (LID) published by the Southeast Michigan 
Council of Governments (SEMCOG) may be considered provided they 
achieve the minimum water quality standards outlined in the standards. 

 
5.2 Design Requirements 

 
 

5.2.1 The outlet pipe from a detention basin shall be restricted to allow only 
the agricultural run-off.  The allowable discharge rate is limited to 0.2 cfs 
per acre when the water level in the detention basin is at its design high 
water elevation. 

 
5.2.2 Leaching systems may be designed with a maximum infiltration rate of 

six (6) inches per hour and store a volume equal to a 100-year storm.  
Sufficient data must be available to support the use of a leaching 
system.  In no case shall the infiltration rate be greater than 0.2 cfs per 
acre.  A form of sediment control must be provided with all leaching 
systems. 

 
5.2.3 Sediment control system must provide 80% removal of the annual total 

suspended solids (TSS) based on a 100 micron particle size and treat 
100% of the runoff from the 1-year/24-hour storm event.  Rain events in 
excess of the 1-year/24-hour event must bypass the system without 
causing re-entrainment of floatable contaminants. 

 
5.2.4 A minimum of 12 inches of freeboard must be maintained for all systems. 

 All building openings must be above the freeboard elevation. 
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5.2.5 All basins shall be required to be designed to drain by gravity unless 

designed with a permanent water elevation.  Detention basins designed 
to utilize pumps for dewatering will not be permitted. 

 
5.2.6 Where a retention basin will be utilized, it is the developer’s engineer’s 

responsibility to provide documentation to confirm that the soils in the 
area of the basin can infiltrate at a minimum rate of six (6) inches per 
hour.  In no case shall the infiltration rate be greater than 0.2 cfs per 
acre.  This information shall appear on the construction plans.  A 
leaching basin will be required for all retention systems unless the 
ground water level is within two (2) feet of the outlet. 

 
5.2.7 All open detention basins must be fenced if the side slopes exceed 1 

vertical to 5 horizontal.  This may be waived by the Township if the 
design of the basin is an integral part of the landscaping and the location 
and depth does not present a potential hazard.  The maximum side 
slope for a basin with fencing shall be 1 vertical to 3 horizontal. 

 
5.2.8 A 20 foot wide access easement must be provided to all basins. 

 
5.2.9 An agreement for the long term operation and maintenance of storm 

water quality measures must be completed by the developer and 
submitted to the Township prior to final acceptance of the record 
drawings.  Standard maintenance agreement forms can be secured from 
the Township. 

 
5.3 Materials 

 
5.3.1 Fences shall be a minimum of 6 feet high vinyl clad chain link with a 

locking access gate, 8 feet wide.  Alternate types of fencing may be 
permitted, for aesthetic purposes, subject to approval by the Township. 

 
5.3.2 Rip-rap is required at all pipe entrances and exits to the basin.  The 

minimum width of the rip-rap shall be twice the outside diameter of the 
pipe.  The rip-rap shall extend from bottom of the basin to the top of the 
slope.  Acceptable material for rip-rap includes field stone or broken 
concrete of six (6) inch minimum thickness. 
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6. GRADING 
 

6.1 General 
 

6.1.1 A grading plan is required for all developments.  Rear yard storm 
drainage systems are required for all residential projects. 

 
6.1.2 The grading of the proposed development shall not create drainage 

problems, or make existing drainage problems worse, on adjacent 
property.  If necessary, storm drains shall be extended to the adjacent 
property to alleviate drainage problems. 

 
6.1.3 A building permit shall not be issued until a grading plan has been 

submitted to the Township and approved. 
 

6.1.4 A soil erosion permit is required for all earth disruption within 500 feet of 
lakes or wetlands, any earth disruption over 1.0 acre, or as deemed 
necessary by the permitting agency. 

 
6.2 Design Requirements 

 
6.2.1 First floor and basement (where applicable) elevations for each 

proposed structure or building shall be shown on the plans. 
 

6.2.2 The grades of existing adjacent houses, buildings, drainage structures 
and streets shall be shown.  The actual surveyed grades of existing 
adjacent ground and yards shall be shown on a grid pattern up to a 
minimum of 100 feet from the property line.  The drainage pattern of all 
adjacent existing land shall be indicated. 

 
6.2.3 The grading plan shall be designed to insure that if a failure or overflow 

occurs within the storm system, water will drain away in overland swales 
without flooding houses. 

 
6.2.4 Finished grade shall be compatible with the grades of surrounding 

houses, roads, yards and with the existing ground at the proposed 
house.   Finished grade set below the crown of the road will require that 
all stormwater is intercepted and routed so that it does not adversely 
impact any buildings. 

 
6.2.5 All existing and proposed ground grades are to be in tenths of a foot. 

 
6.2.6 Rear yard swales shall be no longer than 400 feet before being 

intercepted by a catch basin and shall have a minimum grade of 1.0%. 
 

6.2.7 The proposed side yard swale elevation shall be shown between all 
houses.  This elevation must be a minimum of 0.5 feet below the lower 
adjacent house grade.  The side yard swale must have a minimum slope 
of 1.0% to the front and rear. 
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8. RECORD DRAWINGS 
 

8.1 General 
 

8.1.1 All projects within the Township shall be required to submit record 
drawings.  The drawings will need to be reviewed and approved by the 
Township Engineer prior to final acceptance of the project by Highland 
Township. 

 
8.1.2 The initial submittals shall be of two (2) sets of black line prints providing 

the applicable information shown on the attached checklist.  The 
minimum scale shall be 1”=50’ and shall bear the seal of a registered 
professional engineer or surveyor licensed to practice within the State of 
Michigan.  All record lengths and elevations must be shown on the 
drawings and labeled as record with an accuracy of ± one foot. 
 

8.1.3 After the record drawings have been approved by the Township 
Engineer, the applicant shall submit an electronic copy of the plan set.  

 
8.2 Water System 
 

8.2.1 Locate gate valves, wells, hydrants and all water system appurtenances 
from the nearest property corner using an X-Y coordinate system. 

 
8.2.2 Itemized As-Built quantities list, which indicates the size, type, brand 

name and lengths of water main used.  Hydrants, gate valves, blow-off 
valves and appurtenances must also be listed showing their type, brand 
name, model number, and quantity. 

 
8.2.3 Additional information may be required by other permitting agencies. 

 
8.3 Sanitary System 
 

8.3.1 Indicate the length of sewer, invert elevation, lead locations, rim 
elevation, percentage of grade, manhole location from the nearest 
property corner (using an X-Y coordinate system), sewer material and 
joints used. 

 
8.3.2 Itemized As-Built quantities list, which indicates the size, type, brand 

name and lengths of pipe used. 
 

8.4 Storm System 
 

8.4.1 Indicate length of sewer, invert elevation, rim elevation, percentage of 
grade, manhole location from the nearest property corner (using an X-Y 
coordinate system), sewer material and joints used. 
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8.4.2 As-built storm system plans are required to be accompanied by a letter 
(8.5” x 11”) signed and sealed by the design engineer stating that the 
detention/retention basin is properly sized according to the approved 
construction plans, and that the outlets are properly located and sized. 

 
8.4.3 Itemized As-Built quantity list, which indicates the size, type, brand name 

and lengths of pipe used. 
 

8.5 Roadways 
 

8.5.1 Provide top of curb elevations for each lot corner (and side lot corner for 
corner lots).  Developments with open ditches will require edge of 
pavement elevations. 

 
8.5.2 Provide an as-built cross-section of the roadway. 
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I. POLICY: 

This policy is to establish the Charter Township of Highland  Good Housekeeping/Facilities 

Management Policy 

II. BACKGROUND: 

The MEGLE NPDES Phase II Stormwater Discharge Permit Application requires that the Township 

evaluate and prioritize its facility for potential for contamination of waters of the state, and to develop 

policies to minimize such risks. 

Highland Township owns two private streets with a system of storm sewers and catch basins that 

discharges to an unnamed pond.  Its second facility is the public library, whose storm water 

discharges to Downey Lake.  The Township also owns a complex of buildings at Livingston and John 

Road which have minor runoff from lawns to the storm sewer system in the Road Commission of 

Oakland County right-of-way.  Those storm sewers and open ditches have no direct connection to 

surface waters of the state. 

It is the Township’s understanding that a Stormwater Pollution Prevention Plan (SWPP) is not 

required as Township Facilities do not involve significant risks to the groundwaters of the State as no 

materials are stored outside and no vehicle maintenance is conducted outside. 

III. ASSESSMENT OF FACILITIES : 

All facilities were evaluated by the stormwater program manager for potential for the discharge of 

pollutants to surface waters of the state.  Considerations included the absence or presence of urban 

pollutants stored onsite (chemicals, fertilizers, herbicides, trash, etch);  identification of any 

improperly stored materials, potential for polluting activities that might be conducted outside (vehicle 

washing), proximity to waterbodies, and other poor housekeeping facilities: 

A.) Town Center Drive and Beach Tree Farm Circle serve four distinct parcels which each have 

self-contained stormwater management systems including onsite infiltration basins.  Little or 

no stormwater runoff reaches the street. 

 

Each of the businesses served (Magnetic Products; 5/3 Bank; US Postal Service; Highland 

Township Library) is serviced by commercial lawn services.  None of these users keep 

supplies of pesticides, herbicides or other such chemicals onsite.  There is no offsite storage 

of inventories of materials or finished products at the sites. 

 

While the US Postal Service keeps a fleet of LLVs (delivery vehicles), they do no vehicle 

maintenance on site.   
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There is a limited potential for pollutants common to street runoff (oils, road salts, etc.) to 

enter the unnamed pond.  However the discharge is to a sediment forebay and each catch 

basin has a sump.   

 

This facility is rated as “low” potential for significant discharge to waters of the state. 

 

B.) The Highland Township Library is a discrete site with no impact to its stormwater system 

from any adjacent neighbors.  The Township does not believe its storm sewers constitute an 

MS4.  There is no storage of chemicals, fertilizers, herbicides, etc. onsite.  The lawn 

maintenance is completed by a private maintenance contractor with equipment brought in 

from offsite.  No vehicles are stored or repaired onsite. 

 

A new park “Chill at the Mill” was constructed at the Library Grounds in 2021-22.  This is 

primarily a child’s playground and a gathering space for the community with one small 

building as a replica of a local historical watermill.  Its grounds will be maintained by the 

Township maintenance staff.  

 

The Township is leasing part of the property adjacent to the library for a food pantry, which 

was constructed in 2022.  This site has no storm sewer—the runoff drains across the site into 

two infiltration basins.  Community Sharing is the tenant, who will maintain the grounds. 

There is no connection to the waters of the state. 

 

This facility is rated as “low” potential for significant discharge to the waters of the state. 

 

C.) The Township owned building at 205 W. Livingston (formerly Fire Station No. 1) is also a 

discrete site with no stormwater impacts from or to neighboring properties.  The Township 

does not believe that any part of this facility constitutes an MS4.  The current tenant at the 

building is the Western Oakland Transportation Authority, which operates a fleet of small 

barrier free buses and vans.  Some minor repair of vehicles may be conducted in the building.  

Vehicles are not washed at the site. The floor drains are connected to an underground tank 

that holds any drainage.  This facility is at least a mile away from any water of the state. 

This facility is rated as “low” potential for significant discharge to waters of the state. 

D) The Township operates an administrative complex which consists of the Sheriff substation, 

(165 N. John) Township offices (205 N. John), a two-car garage and Adult Activity Center 

(209 N. John), all located on the same parcel as the WOTA headquarters (formerly Fire 

Station 1).  The complex underwent extensive reconstruction in 2022, and the entire parking 

lot was reconstructed.  The parking lots drain to a discrete storm sewer system consisting of 

open bottom catchbasins with overflow, which do not meet the federal definition of an MS4. 

Roof drains for all of the Township Offices, half of the Sheriff substation and all of the Adult 
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Activity Center drain directly to the infiltration storm system.  The other half of the roof 

drains from the Sheriff substation drain to the parking lot where the runoff sheetflows to 

adjacent parking lots and minimally to an open ditch along N. John Street. 

 The garage houses a snowblower, tools and a limited amount of commercially bagged salt, 

small gas cans, oil and washer solvent.  At times, a tractor is stored in the garage.  Much of 

the building is used for dry storage of paper records.  The Township does not do its own 

maintenance of its vehicles, but obtains service from local automotive dealers.  There are no 

floor drains in the buildings. 

These facilities are rated as “low” potential for significant discharge to the waters of the state. 

E. The Township also owns Fire Stations at 1600 W. Highland and 2600 E. Wardlow Road that 

were constructed in 2021 and 2022.  These sites were developed as “greenfield sites”, each 

with drainage areas less than 5 acres.  Whereas Fire Station No. 1 at 1600 W Highland Road 

is located in the urbanized area, it is a discrete site, with all discharge to groundwater 

infiltration with no connection to the waters of the state.  Fire Station No. 2 at 2600 E 

Wardlow is also a discrete site with no discharge to the waters of the state and is located 

outside of the urbanized area. 

 Each site operates under a NPDES permit for a vehicle wash not open to the public under 

Rule 2215.  The COC for Fire Station No. 1 is GW1520047. The COC for Fire Station No. 2 

is GW1520046.  The certificates of coverage are for vehicle wash within the building, 

discharging to the stormwater basins onsite.  The permit strictly limits the amount of 

washwater permissible in a permit cycle, and does not allow for undercarriage wash. 

 The tankers and other fire vehicles are not repaired or maintained onsite. 

 These facilities are rated as “low” potential for significant discharge to the waters of the state. 

No Site Specific Operating Procedures have been developed.  If any significant change is 

proposed to the use of these facilities, or the design and construction of their associated parking 

lots and grounds, the Supervisor’s office staff, in conjunction with the Planning Department staff 

will assess such changes and determine whether Standard Operating Procedures should be 

established and/or the impact on maintenance workloads and budgets. 

 

IV. STRUCTURAL STORMWATER CONTROL OPERATIONS AND MAINTENANCE 

ACTIVIITIES 

 

There is no need to prioritize the catch basins, vegetated swales or sediment forebay for routine 

inspection, maintenance and cleaning based on preventing or reducing pollutant runoff, since they are 

very few and they are in close geometric proximity to each other and face similar low risks of 

introducing pollutants to the waters of the state. 
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The Township does not have forces to complete its own maintenance activities on its structural 

stormwater controls.  Inspections are conducted annually by staff, but any other work on the system is 

conducted by contractors under the supervision of the Township Engineer, using standard 

specifications appropriate to the work.  The document titled Catch Basin Cleaning Activities 

Guidance Document (https://www.michigan.gov/-

/media/Project/Websites/egle/Documents/Programs/WRD/Storm-Water-Municipal/catchbasin-

cleaning-guidance.pdf?rev=7af34ceed92f40cba72bf43d9a4f8e73) will be referenced in preparing 

contract documents. 

 

Catchbasins are inspected at least once in each permit cycle.  The inspector looks for an accumulation 

of gravel, sand, oils and organic materials that may fill the sump or be deposited at the ends of pipes.  

To date, nothing of concern has been observed.  These are primarily open bottom catch basins with 

sumps.  Inspection has consisted of visual inspections from the surface and nothing other than 

standing water in sumps has ever been observed.  The Stormwater manager will maintain logs with 

the inspection dates and any maintenance and cleaning activity, including the amount of materials 

extracted and disposed of. 

 

The sediment forebay should hold at least ten years of sediment. It will also be inspected with the 

remainder of the stormwater system.   

 

If inspection of any component of the stormwater system reveals that sediment contains materials 

with a suspicious sheen, discoloration or obvious odor, the Township will retain the services of a 

testing firm to determine if the sediment should be treated as a hazardous waste.  Such wastes would 

be collected and disposed of in accordance with state and federal law. 

 

Should the accumulation be such that the function of the system is compromised, but not otherwise 

suspected of containing any pollutants of concern, the sediment will be deposited and stabilized in an 

area that will not impact the stormwater system or waters of the state during dry weather conditions.   

 

The Township would contract these maintenance activities using procedures in the MEGLE reference 

document noted above. 

 

The Township had an opportunity during the previous permit cycle to undertake a significant 

construction program, with two new firehalls constructed as well as major reconstruction of the 

Township Hall complex.  At this time, there is no short term or long term plan to add new facilities or 

structural controls.  If one was contemplated, the design would be consistent with that required of 

new development elsewhere in the Township (see PCC policy). 

 

V. MUNICIPAL OPERATIONS AND MAINTENANCE ACTIVITIES 

https://www.michigan.gov/-/media/Project/Websites/egle/Documents/Programs/WRD/Storm-Water-Municipal/catchbasin-cleaning-guidance.pdf?rev=7af34ceed92f40cba72bf43d9a4f8e73)%20
https://www.michigan.gov/-/media/Project/Websites/egle/Documents/Programs/WRD/Storm-Water-Municipal/catchbasin-cleaning-guidance.pdf?rev=7af34ceed92f40cba72bf43d9a4f8e73)%20
https://www.michigan.gov/-/media/Project/Websites/egle/Documents/Programs/WRD/Storm-Water-Municipal/catchbasin-cleaning-guidance.pdf?rev=7af34ceed92f40cba72bf43d9a4f8e73)%20
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The Township addresses roadway, parking lot and sidewalk maintenance annually by a walk-through 

assessment of facilities at budget time (late summer/early fall).  Needs are identified and built into 

upcoming budget year.  Currently, the Township does not prepare a long term capital improvements 

program.  The Township does maintain a healthy fund balance and has been able to successfully 

manage the needs as they arise.   

Within the last 3 years, nearly every facility owned by Highland Township has undergone major 

reconstruction. 

The Township owns no bridges. 

The Township contracts with a snow removal company for plowing and de-icing of its parking lots, 

Town Center Boulevard and Beach Tree Farm Circle.  The Contractor is notified and obligated in the 

contract to be judicious in the use of de-icing agents.  See attachment A.  Building maintenance staff 

at Township Hall and at the library sweep up the excess salt after the conclusion of a snow/ice event 

and place in a bucket for reuse at the next event.  Any obvious debris or sediment is placed in the 

dumpster onsite. The Township does not hire a mechanized sweeper since there is so little area 

involved, we have been able to effectively control salt and excess debris with handsweeping. 

The Township’s operations and maintenance activities have little potential to significantly impact the 

waters of the state.  Some potential discharges are grass clippings, fertilizers, de-icing agents and the 

sediments that might be accumulated with snow piles.   

Township vehicles are washed offsite at commercial carwashes, with the exception of the fire trucks, 

which are washed within the building.  All washwater is directed to a concrete leach basin in the yard, 

and does not discharge to the waters of the state. 

The Township has not historically performed any street sweeping.  The parking lots have been swept 

by hand if needed.  The Stormwater Manager will inspect the Town Center Boulevard and Beach 

Tree Farm Circle annually and evaluate whether sweeping is necessary.  A record of inspections will 

be recorded in the progress reports. 

VI.  MANAGING VEGETATED PROPERTIES 

Lawn mowing is primarily completed by building maintenance staff.  Upon completion of mowing 

activities, staff blows all clipping back onto the grass or sweeps the excess grass from sidewalks and 

hard surfaces.  

Highland Township contracts for application of fertilizers and weed killers.  TPC Lawncare applies 

three rounds of liquid, non-phosphorus fertilizer/weed control per year to the lawns at the Township 

complex.  Please see attached letter to TPC alerting them to our obligations under the permit and 

requesting their cooperation in protecting surfacewater.  Also attached is our first invoice.  Please 

note that no fertilizers or weed killers were applied in 2013. 
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Highland Township does not routinely contract with a pesticide applicator.  If such services are 

necessary, Highland Township will ensure that its contractor is licensed and certified by the State of 

Michigan. 

 

VII. EMPLOYEE TRAINING/CONTRACTOR COMPLIANCE 

Jeremy Werthman is the part time employee responsible for building and lawn maintenance.  He 

attended SEMCOG sponsored Good Housekeeping Training in 2022.   

Jeremy reports to the Supervisor’s office, which is also responsible for hiring contractors for other 

facility needs.  Cassie Blacysk has been hired to fill the position of Supervisor’s Assistant, effective 

in May 2023.  She will undergo Good Housekeeping Training in her first year of employment to 

assist in administering contracts. 

The Township occasionally hires a part time employee during peak mowing season.  Jeremy 

Werthman will train such employee in good housekeeping practices. 

The Township will also ensure that appropriate language is included in requests for proposals and in 

contracts/agreements that requires that the contractor complies with BMPs.  Mr. Werthman and the 

Township Supervisor’s office oversees this type of contracting activity. 

 

VIII. OTHER: 

 

Any questions on this policy and procedure should be directed to the Storm Water Manager. 

 

IX. PROCESS FOR UPDATING/REVISING THIS PROCEDURE 

 

This procedure shall be reviewed on an annual basis by the Stormwater Manager, with input from the 

Supervisor’s Office and maintenance staff, for any updates necessary to improve the procdures for 

more effective management of potential impacts to the waters of the state .   

 

X. INVENTORY OF STRUCTURAL CONTROLS  

 

Highland Township owns little or no storm sewer and/or structural controls.  A map and plans are 

maintained in the Planning and Zoning Department Files.  These plans currently include: 

 

Town Center Drive Improvements  HRC Job 20070151, Plan date 6/20/2007 

 General Plan    PEA, Inc. Job 97-105 Plan date 7/20/98 

  11 catch basins 

  Approximately 2400 lineal feet 12” to 24” storm sewer 

  Sediment forebay and approximately 60 LF vegetated swale 
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 Highland Township Library  SPR-00-06 

      David-Osler Associates 

  6 catch basins 

  Approximately 900 lineal feet 12” to 24” storm sewer 

 

 Township Hall Building Renovations Boss Engineering Job 20-430 

      Plans dated 07-22-21 

  9 catch basins  

  Approximately 490 lineal feet of 6” to 10” storm sewer 

 

 Discharges to small lawn basins, existing deep infiltration basins with some surface 

runoff flowing to existing catchbasins in John Street  

 

 Civic Center Parking Lot Paving HRC Job 20060285 

      Plans dated 09/06/2006 

  

1 catch basin directing flow at 250 W Livingston (former Fire Hall #1) to drainage ditch.  

Remainder of this plan is irrelevant since the other parking lots in plan have been 

demolished and reconstructed. 

 

Other known structural controls with no plans: 

 

 1 catch basin at Adult Activity Center  (groundwater infiltration—no pipe) 

 1 catch basin at Highland Station House annex  (groundwater infiltration—no pipe) 

 

Any expansions or modifications of the existing stormwater system structural controls will be 

documented with as-built plans to be maintained in the Planning and Zoning Department files. 

 

XI. BEST MANAGEMENT PRACTICES AND MEASURABLE GOALS 

 

The NPDES Stormwater Discharge permits requires an identification of best management practices 

to prevent or reduce pollutant runoff at each facility with medium and lower discharge for the 

discharge of pollutants to the surface waters of the state using the facility assessment developed for 

the permit and identified in Section III. above. 

 

 The following BMP’s were identified under former permits and have been implemented. 

 

Inspect onsite sewage disposal systems and pump septic tanks at Township Facilities  (18 month 

recurrence) 

 

Educate contractors on the need to limit/reduce fertilizers/herbicides/pesticides (replaces “develop 

plan”, since the Township has determined to continue its practice of hiring outside contractors for 

this service) (once per contract cycle). 
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Maintain sediment control devices (sediment forebay at Town Center Drive inspected once every 

year and excess sediment will be removed and disposed of properly if needed). 

 

 Inspect outfalls at Township facilities (annually) 

 

Other BMP’s identified in this policy include: 

 

Hand sweeping to collect excess salt after a snow or ice event.  Reducing salt usage is not a readily 

measurable goal since it is so variable by localized weather events.  We have no long term 

recordkeeping of salt usage compared  to weather records, and the de-icers are placed by the 

contractor to meet performance criteria and augmented by staff. The Township will agree to record 

the amount of de-icing agents applied by staff each year moving forward and note opportunities to 

reduce the use of deicing agents through judicious use where and when safe and feasible.  

 

Blowing grass clippings back into lawn, and/or bagging clippings and debris for compost.  In order 

to reduce the amount of organics that might enter the storm sewer system, maintenance staff uses a 

blower to direct clippings back into lawn, and collects the debris with the mower for transport to a 

compost site.  Mowing is scheduled during dry weather conditions.  Again, the amount of clippings 

collected is variable based on weather conditions. 

 

In general, The Township does not measure stormwater effluent for any pollutant parameters, 

therefore the only measurable for most BMP’s is whether or not the activity was performed as 

indicated, the goal being to maintain our current standard of non-impact to the waters of the state. 



  

CHARTER TOWNSHIP OF HIGHLAND 
 

Memorandum 
 

Date: January 15, 2015 
 
Re: Kent Lake Subwatershed TMDL for phosphorus 

  
 
Under the Township’s certificate of coverage, Highland Township is obligated to also comply with a 
pollutant load allocation for the Kent Lake-Phosphorus Total Maximum Daily Load restriction. 
 
The water quality model prepared by the Huron River Watershed Council as part of the approved 319 
subwatershed management plan demonstrated that Highland Township was not a significant contributor 
of phosphorus to the watershed.  Much of the land area identified as part of the critical subbasins within 
Highland Township actually lies within the Highland State Recreation Area, which is not specifically 
subject to our land use regulations and ordinances. 
 
While we believe that our adherence to the permit requirements otherwise associated with our NPDES 
Stormwater Discharge Permit will ensure that we continue to protect surface water quality, we understand 
that for the purposes of the permit we have to identify some specific BMP’s focused on addressing the 
TMDL limits and present a monitoring program for our MS4. 
 
Best Management Practices 
 
The Watershed Management Plan presented management alternatives for four different categories:  
Structural Stormwater BMP retrofitting, Conservation Planning and Standards Adoption/Revision, 
Waterbody Restoration and Education and Stewardship. 
 
Highland Township believes that our systems are designed and maintained in a fashion that limits impacts 
to the subbasins and ultimately the watershed.  We rely on groundwater infiltration wherever practical, 
and have included a sediment forebay at the “end of pipe” at Town Center Boulevard.  We have not 
proposed any Structural Stormwater BMP Retrofits and do not believe these are practical or cost effective 
in our case. 
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Highland Township has reworked its ordinances and design standards over the course of the last five 
years and has completed all the revisions committed to in our previous SWPPI, including ordinance 
language that favors native landscaping, that requires natural features inventories as part of site planning, 
and requires post construction controls.  In addition, we participated in Green Infrastructure Planning 
facilitated by the Oakland County Planning Department.  We continually consider opportunities to 
involve local land conservancies in our planning process and express a community value for open space 
in our master plan.  We are not identifying specific Conservation Planning and Standards Revisions to 
implement in the next permit period. 
 
Staff members who voluntarily participated in the Citizen Conservation Stewardship program evaluated 
lands adjacent to our MS4, just north of Town Center Boulevard and to Downey Lake.  These 
waterbodies are seemingly healthy.  No projects have been proposed for a waterbody restoration. 
 
This leaves Education and Stewardship Management Alternatives.  We believe that all public education 
opportunities have potential impact on the phosphorus loading to the Kent Lake Subwatershed, but the 
most effective messages are centered around Septic System Maintenance and Responsible Riparian 
Landownership. 
 
We have identified the following activities (best management practices) from our other permit 
commitments as the most likely to be relevant and effective in regards to the Highland Township MS4 
and other lands within the watershed in our jurisdiction.  The task numbers refer to the Summary of 
Commitments identified in the former permit and recommitted to with the current application package: 
 
WMP Action 5.3.3:  Septic System Maintenance Programs: 
Task 22:  Distribute Materials from MSUE re: onsite sewage disposal systems and Task 23:  Periodic 
articles in website:  These tasks and measurable goals are further discussed in the PEP, Required Element 
6. 
 
WMP Action 5.4.10  Identify and Eliminate Failing Onsite Sewage Disposal Systems (OSDS’s) 
Task 50:  Inspect onsite sewage disposal systems and pump septic tanks at Township Facilities:  This task 
and measurable goals are further discussed in the P2/GH, Section V, Municipal Operations and 
Maintenance Activities. 
 
Task 67:  Distribute Riparian Land Management Brochure:  This task and measurable goals are further 
discussed PEP, Required Element 1. 
 
Task 68: Inspect outfalls at Township facilities:  This task and measurable goals are further discussed in 
the IDEP, Task 2.1  
 
Tasks involving physical inspection of our facilities are conducted routinely and should be considered low 
to medium priority.  Public education tasks are also conducted routinely, but would have lesser priority 
since the public education program has been ongoing for several years and its impacts are hard to 
determine. 
 
Monitoring Program 
 
Highland Township asserts that its only MS4 is located at Town Center Boulevard and Beach Tree Farm 
Circle.  There are two outfalls to an unnamed pond at that location.  Maps are provided in the Stormwater 
Permit Application package (see Figure A). 
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Highland Township commits to working with Highland Treatment Environmental Operations (located 
nearby at Milford Road) to complete wet weather sampling at two locations, upstream from the unnamed 
pond (one location along each of two storm sewer lines).  The samples will be collected during a rain 
event that exceeds at least one inch of rain across the duration of the storm.  We will sample two events in 
year one of the permit and two events in year three. 
 
The samples will be analyzed for total orthophosphate by lab personnel using standardized testing 
protocols.  The records will be maintained in the Highland Township Planning Department.  The results 
will be reviewed to determine if further investigation of the MS4 and tributary areas is warranted and if 
adjustments must be made to the stormwater management plan. 
 
 
 



 

Memorandum 
 
 
Date: April 1, 2021 
Re: Statewide TMDL for e. coli 

 
Under the Township’s certificate of coverage, Highland Township is obligated to also comply with a pollutant 
load allocation for the statewide e. coli Total Maximum Daily Load restriction. 
 
We believe that our adherence to the permit requirements otherwise associated with our NPDES Stormwater 
Discharge Permit will ensure that we continue to protect surface water quality.  We also believe that assessment 
of our facilities shows little or no potential to impact e. coli concentrations in any waters of the state where total 
body or partial body contact are likely. 
 
Facility Assessment 
 
The facilities within our MS4 areas include the township complex offices (fire, police, administrative offices, 
garage and adult activity center.)  Each of these buildings is served by well maintained septic systems (pumped 
on a regular basis.)  In addition, the township complex is not in near proximity to any farming activity and does 
not have any direct discharge to any waters of the state.  Its only outfall is a catchbasin that spills to a typically 
dry ditch in the Oakland County road right-of-way.  These facilities have very “low” potential to impact e. coli 
levels. 
 
The second MS4 area is the area served by Beach Tree Farm Circle and Town Center Boulevard.  This includes 
our public library.  Again, the library is served by a well maintained septic system (pumped on a regular basis).  
While this MS4 does include one outfall to Downey Lake, the grounds are maintained with a significant wooded 
barrier to the shore line.  Downey Lake is not identified as an “impaired waters” on the interactive map viewer.  
There is no public access to Downey Lake at the library or elsewhere.  The lake is characterized by steep slopes 
and a marshy margin on the north.  The MS4 is not an area where waterfowl congregate or where any farming 
activity occurs.  This facility also has “low” potential to impact e. coli levels. 
 
Best Management Practices 
 
The Watershed Management Plan presented management alternatives for four different categories:  Structural 
Stormwater BMP retrofitting, Conservation Planning and Standards Adoption/Revision, Waterbody Restoration 
and Education and Stewardship. 
 
 
Highland Township believes that our systems are designed and maintained in a fashion that limits impacts to the 
subbasins and ultimately the watershed.  We rely on groundwater infiltration wherever practical, and have 
included a sediment forebay at the “end of pipe” at Town Center Boulevard.  We have not proposed any 
Structural Stormwater BMP Retrofits and do not believe these are practical or cost effective in our case. 
 



Highland Township has a regulatory framework and design standards that favors native landscaping, that 
requires natural features inventories as part of site planning, and that requires post construction controls.  In 
addition, we participated in Green Infrastructure Planning facilitated by the Oakland County Planning 
Department.  We continually consider opportunities to involve local land conservancies in our planning process 
and express a community value for open space in our master plan.  We are not identifying specific Conservation 
Planning and Standards Revisions to implement in the next permit period. 
 
Staff members who voluntarily participated in the Citizen Conservation Stewardship program evaluated lands 
adjacent to our MS4, just north of Town Center Boulevard and to Downey Lake.  These waterbodies are 
seemingly healthy.  No projects have been proposed for a waterbody restoration. 
 
This leaves Education and Stewardship Management Alternatives.  We believe that all public education 
opportunities have potential impact on e. coli levels within waters of the state, but the most effective messages 
are centered around Septic System Maintenance and Responsible Riparian Landownership.  These actions are 
also identified in our memo regarding the TMDL for Phosphorus for the Kent Lake Watershed. 
 
We have identified the following activities (best management practices) from our other permit commitments as 
the most likely to be relevant and effective in regards to the Highland Township MS4 and other lands within the 
watershed in our jurisdiction.  The task numbers refer to the Summary of Commitments identified in the former 
permit and recommitted to with the current application package: 
 
WMP Action 5.3.3:  Septic System Maintenance Programs: 
Task 22:  Distribute Materials from MSUE re: onsite sewage disposal systems and Task 23:  Periodic articles in 
website:  These tasks and measurable goals are further discussed in the PEP, Required Element 6. 
 
WMP Action 5.4.10  Identify and Eliminate Failing Onsite Sewage Disposal Systems (OSDS’s) 
Task 50:  Inspect onsite sewage disposal systems and pump septic tanks at Township Facilities:  This task and 
measurable goals are further discussed in the P2/GH, Section V, Municipal Operations and Maintenance 
Activities. 
 
Task 67:  Distribute Riparian Land Management Brochure:  This task and measurable goals are further 
discussed PEP, Required Element 1. 
 
Task 68: Inspect outfalls at Township facilities:  This task and measurable goals are further discussed in the 
IDEP, Task 2.1  
 
Tasks involving physical inspection of our facilities are conducted routinely and should be considered low to 
medium priority.  Public education tasks are also conducted routinely, but would have lesser priority since the 
public education program has been ongoing for several years and its impacts are hard to determine. 
 
Monitoring Program 
 
Highland Township asserts that its only MS4 is located at Town Center Boulevard and Beach Tree Farm Circle.  
There are two outfalls to an unnamed pond at that location.  Maps are provided in the Stormwater Permit 
Application package (see Figure A). 
 
In evaluating our stormwater system in our MS4’s we have not identified any locations we believe would be 
suitable for monitoring for e. coli levels.  The accessible catch basins are typically dry and the lake itself is not 
easily accessible.  Paired with “low” potential for impacting e. coli levels in the watershed, we do not propose a 
monitoring program for e. coli 


	HP7-GBD1-YGNB4-v1-SubmissionDownload.pdf
	Table of Contents
	Abbreviated National Pollutant Discharge Elimination System (NPDES) Municipal Separate Storm Sewer System (MS4) Application Form (Reissuance)
	(Submission #: HP7-GBD1-YGNB4, version 1)
	Details
	Form Input
	Existing Permit Details
	Section 1. Applicant Information
	Section 2. MS4 Location Information
	Section 3. MS4 Contacts (1 of 3)
	Section 3. MS4 Contacts (2 of 3)
	Section 3. MS4 Contacts (3 of 3)
	Section 4: Regulated Area, Outfalls/Points of Discharge, and Nested Jurisdictions
	Section 5: General SWMP, Enforcement Response Procedure, and Public Participation/Involvement Program
	Section 6. Public Education Program (PEP)
	Section 7. Illicit Discharge Elimination Program (IDEP)
	Section 8. Construction Storm Water Runoff Control Program
	Section 9. Post-Construction Storm Water Runoff Program
	Section 10. Pollution Prevention and Good Housekeeping Program
	Section 11. Total Maximum Daily Load Implementation Plan (TMDL)
	Certify and Submit

	Attachments
	Status History



	Blank Page
	EnforcementResponseProcedure v2.pdf
	I. POLICY:
	This policy is to establish the Charter Township of Highland Enforcement Response Procedure.

	kent lake PPP 2023.pdf
	Public Participation and Involvement Program (PPP)

	PEP Highland 2023.pdf
	Existing Efforts:
	River Day Activities
	Adopt-A-Stream Program
	Existing Efforts:
	Existing Efforts:
	Existing Efforts:
	Existing Efforts:
	Existing Efforts:
	Existing Efforts:
	Year 4
	Activity

	ADP69AC.tmp
	I. UPOLICY:
	This policy is to establish the Charter Township of Highland Illicit Discharge Elimination Plan.

	kent lake PPP 2023.pdf
	Public Participation and Involvement Program (PPP)

	TMDL memo.pdf
	Charter Township of Highland
	Memorandum




