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GENERAL PLAN SUBMITTAL REQUIREMENTS
AND REVIEW PROCEDURES

l. PLAN SUBMITTAL PROCEDURES

A. Theplanreview and approva process consistsof two (2) separate review submitals
as required by the Plannng and Zoning Department (PZD). The Townshipd sngineer
conducts thesereviews, which must becompeted before constriction can begin.

1. Thefirst review submita is of theSITE PLAN.

a. TheSITE PLAN shall be proviced in accordance with The Clarter Township
of Orion Planning Commisgon Outline of the Site Plan Review Procedures
(http://oriontownship.oy/Genera Information Information/Formsaspx#planni
ng) and Sedion 30.01- Site Plan Review Procedures and Standards (page 30-
3, of the Zoning Ordinance 78). The SITE PLAN applicaion can also be
located ttrough the povided link.

i. Once al applicable Township Departments give approval, the SITE
PLAN must be presented for approval to the Planning Commission
and Township Board (for PUDO s )A.review of the mpads on any
existing woodlands or wetlandsis condtcted prior to being presented
to the PlanningCommission andTownshipBoard as well.

2. Thesemondreview stepfor aproject is the BNGINEERING PLAN review.

a. The ENGINEERING PLAN mustaddressthe same concerns as the site plan
but shall include the required information in greater detail. The application
for this submital can be obtaied from the PZD. Additiondly, if a Soll
Erosion permit is required for the site it shall also be applied for at this time.
(http://oriontownship.ow/General Information'Information/Formsaspx#planni
ng)

i. Upon receipt of the Planning Conmission and Township Board (if
applicable) approva of the SITE PLAN, an Engineaing Plan Review
applicaion, a sgned and seded cost estmat, two (2) bond sets of
signed and seded engineering plans and one(1) electronic set (pdf) for
site improvementare to be submtted to the TenshipPZD.

. PREPARATION OF ENGINEERING PLAN

A. ALL ENGINEERING PLAN SUBMITTALS MUST ORIGINATE AT THE
PLANNING/ZONING DEPARTMENT.

B. Plansare forwarded from PZD to the TownshipEngineer. The engineers will review
the total site for the Townshp, concentrating on water, sanitary, storm water
detentionretentionand soil erosioncontrol. Site grading and paving will be checked
as part of the stormdesign. A costestimateand all relevant cdculationsare required,
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as noted in these Standards. If additional information is needed, the Township
Engineer will contact the Design Enginee diredly.

1.

As part of the review process, the Township Engineer may contad the PZD, the
Department of Public Works OPW), Fire Department and Oakland Courty
Sheriffés Department for comments and feedback. If other agencies (MDOT,
RCOC, etc.) have not competed their reviews, the Township Engineer may
request that their comments be suppliedo the Township Engineer prior to final
approvals.

When plans are compdete and ready to be stamped approved the Township
Engineer will request additional sets of plansbe subntted for distribution to
regulatay agencies for public improvemerts. In generd, 4 sets of water main
plans,9 sets of sanitary sewer plansand 9 compete sets (for distribution to other
Township Departments) are required. The permitting plans shall include a
location map,a quantity list with private and public water main or sanitary sewer
indicaed, autility planshed, and thecurrent Charter Township ofOrion Stancard
Water Main or Sanitary Sewer Detail Sheds. All plan sets must be signed and
seded by an engineer registered in the Stateof Michigan.

A water main permit is required for the addition of public mainin excessof 100.

Water main plansalong with acompeted Michigan Department of Envionmentl
Quality (MDEQ) Permit Application for Water Supply Systems (Act 399 of 1976,
as amenced) shall be provided to the TovnshipEngineer. It is recommended that
the Streamlined Water Main Permit Chedklist be competed in order to expedite
permit issuance. The most recent version of the applicaion and the chedlist can
be obtaied on the MDEQ website, http://www.michigan.gov/deg/. The applicant
must compete the Project Basisof Design, including Item G by contacting the
Township Engineer to obtainpressureand flow valuesfrom the hydraulic modé.
This testcan be scheduled by contacting the Fire Department at (248) 391-0304
ext. 143. The WSSN for the Charter Township of Orion is 5035 and for the
GLWA is 2838. The TownshipEnginea will have theDPW Director exeaute the
permit applicaion and then will forward the applicaion and plansto the MDEQ
for permitting.

. All public sanitary sewer extensions equire a construction permit. Sanitary sewer

plansaong with a competed MDEQ Sanitary Sewer Permit Application (Part 41
of Act 451 0f1994,as amended) kall be provided tothe TownshipEnginee. The
most recent version of this application can be obtaired on the MDEQ website.
The Tavnship Engineer will provide theflow ratesand units for Items 21-24 on
page thee of theapplication. Additionally, the Tavnship Engineer will have the
DPW Director exeaute the permit applicaion and then will forward the
applicaion and plansto the Oakland Courty Dept. of Public Works. It is
recommended that the design engineer compete the Streamlined Sanitary Sewer
Permit Certificaion Checklist in order to expedite permit issuance Upon their
approva, the planswill thenbeforwarded to the GLWA and finally to MDEQ for
permitting.

All public improvement plans submtted for permits must cary the seal and
signature of the Design Engineer along with the approval stamp of the Charter
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Township of Orion. Note that lined footage and type of sanitary and/or water
main pipe must be sunmarized on the cover shed and, depending on which
permit is necessay, the Charter Township of Orion Standard Water Main or
Sanitary Sewer Details shall beincluded within theengineering plans.

Uponfinal plan approval and receipt of all permits, but prior to commercing
constriction, apre-constuction mesting shall be held.

a. The Developer or Developer®s Authorized Representativeshell contect the
Township Engineer to schedule the pre-construction meeting. The
following attendees are required, at a minimum, from the developerés
team: The Developer or Developed sAuthorized Representative, the
Design Engineer, the General Contrador and/or the Undrground
Contrador and the Paving Contrador. Prior to scheduling the meeting,
proof of payment of the required constriction escrow, SESC escrow,
performance guarantee, and SESC guarantees as spedfied in the
Engineering approval letter shall be submited to theTownshipPZD.

b. The contrador shall provide, a the Pre-constiuction Meding, proof of
genera liability insurance (projed name appearing in description areq)
endorsingthe Charter Township of Orion and its Ergineer as additionaly
insured. Policies are required to provide coverage up to $3,000,000for
ead occurrence and $3,000,000aggregate.  Standard language regarding
cancellation will be upgraded to fi30 days written noticed for cancdlation
and the language fifailure to do soshall imposeno obligation or liability of
any kind uponthe insuser, its agents or representatives .will be removed
or crossed off.  See Appendix A for example of properly competed
insurance form.

c. Thefina approva letter from the Township Enginee will detail the total
amount of fees required for the prged, which typically include
constrwction escrow, SESC escrow, performance guarantee, SESC
guarantee, and Maintenance & Guarantee Bond. A description of the
basis for the escrow and bondscan be viewed in Appendix B, as well as
theapproved form for the Maintenance & GuaranteeBond.

d. Final occupancy permit will require a passng DPW final inspection,
approva of reproducible record plans, an electronic pdf of the record
plans, a GIS file of the as built utility information, mainterance and
guarantee bond, and recorded easements including alegal description and
sketch. A grading certificae may aso be required if requested by the
Charter Township of Orion. The design engineer shall note that the GIS
file shell bein NAD83 State Plane Michigan South Intl Feet. If submiting
verticd elevations, they shall be in NAVD88. The developerd €ngineer
should contect the Township Engineer to be provided a bank schema to
facilitate theGIS submssion. An AutoCAD file is accetalde inplace of a
GIS file if, and only if, the developed snginea does not have GIS
cgpabilities.

e. Unused constration escrow, soil erosionescrow, and guarantee fundswill
beedligible for return as described in thefina approval letter.



PERMITTING AGENCIES

TOWNSHIP DEPARTMENTS:
Planning andZoning Department
TamaaGirling

Planningand Zoning Diredor
2525Jodyn Raad

Lake Orion, M1 48360

Phore: (248)391-0304ext. 159

Public Wor ks Department

C. William Ireland

Director of PublicWorks
2525Jodyn Rcad

Lake Orion, M| 48360

Phore: (248)391-0304ext. 118

Building Department

Randy McClure

Building Official

2525Jodyn Rcad

Lake Orion, M1 48360

Phore: (248)391-0304ext. 124

TOWNSHIP ENGINEERS:
OHM Advisors, Inc.
34000Plymouh Rced

Livonia, Michigan 48150
Phore: (734)522-6711
Contact: JamesC. Stevens,P.E.

OTHER REVIEW A GENCIES:
Great Lakes Wéaer Authority
735 Randolph,Suite 1900
Detroit, M| 48226

Phore: (313)964-9501

Fax: (313)8426538

Contact: Robert J. Daddow
Phore: (248-858-1650.

Email: daddowr @ oakgov.com

Oakland Caunty Drain Commission

OnePublic WorksDrive
Waterford, Michigan 48328-1907
Phore: (248)8580958

OTHER REVIEW A GENCIES (cont.):

Road @mmission for Oakland Caunty
2420Pontiac Lake Road

Waterford, Michigan 48328

Phore: (248)858-4804

Michigan Department of Transpottation
Lansing Headquarers

State Transporgtion Building

425W. Ottawva St.

P.O.Box 30050

Lansing, Michigan 4899

Phore: (517)373-2090

Metro Region Ofice
1810W. NineMile Road
Southfield, Michigan 48075
Phore: (248)483-5100
Fax: (248)569-3103

Oakland TSC

2300 Dkie Highway
Waterford, Michigan 48328
Phore: (248)451-0001
Fax: (248)451-0108

Michigan Department of
Environmental Quality
Lansing Headquarers
Phore: (517)373-7917

SEMichigan District Office
27700 Doald Court

Warren, Michigan 4802-2793
Phore: (586)753-3700

Fax: (586)751-4690
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ADDITIONAL PERMITTING INFORMATION

A. A ROW Permit from the R@d Commission for Oakland Courty (RCOC)is necessay for
al work within ROWs maintaired by RCOC.Most roads within the Townshiplimits are
maintaired by RCOC, with theexception oflocal private roadsand Lapea Road (M-24)

B. A ROW Permit from the Michigan Department of Transporétion (MDOT) is necessary
for work within ROWs maintaired by MDOT. Lapeer road (M-24) (Charter Township of
Orion limits, Brown/Dutton Road, to Oxford Township limits, Indian Lake Rad) is an
MDOT road.

C. The Village of Lake Orion is suroundced by Orion Township, any work within the
Village limits will need be approved by the Vil lage of Lake Orion.

D. The Design Engineer shall submit plansto RCOC for review of any work proposd
within Courty rights-of-way. The Townshipwill request the Developer/Design Engineer
to submitthe RCOC review comments and Permit prior to final approval. Note thatthe
Townshigs stardards for entrance drive or other improvementsmay be more stringent
than RCOC requiremens.

E. On state highways, approach improvements or use of drainage facilities must have
approva of the Michigan Dept. of Transportation (MDOT). The Design Engineer shall
submit plansto MDOT for review of any work proposed in staterights-of-way. The
Township will request the Developea/Design Engineer to submit the MDOT review
comments and permit prior to final engineering approval. Note thatthe Townshipgs
standrds for entrance drive or other improvements may be more stringent than RCOC
requirements.

F. The Charter Township of Orion, as a muricipa enforcing agency (MEA), is the Soll
Erosion Control Agent for all work performed in the Township. Soil Erosion and
Sedimentation Control Plansshall be submtied to the Townshipfor al sites greater than
oneacre orwithin 500' of a lakeor stean. The Townshipwill require a Soil Erosionand
Sediment Control (Part 91 of Act 451 of 1994)Permit prior tofina engineering approval.
Upon receipt of the Part 91 permit, al sites with constriction adivity that disturbs more
than five (5) acresof land mustsubmita Noticeof Cowerage to MDEQ Surface Water
Quality in Lansing. Forms are available a the MDEQ website,
http://www.michigan.gov/ded. Noticeof Termination isalso required upon compgetion.

G. The Oakland Courty Water Resouce Commissioner (OCWRC) reviews al work
assocatedwith Courty Drains, i.e. tappingan existing drain, work within a Courty Drain
easement,etc.

H. Capital, lateral and tappng fees are assesed by the DPW for sanitary sewer and water
main taps, respedively. Contact the Charter Township of Orion DPW for more
information, (248391-0304 ext. 117.
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ENGINEERING PLAN REQUIREMENTS

PLAN REQUIREMENTS

A. GENERAL
1. Itis recommended that pans besubmtited on 24" X36" paper.
a Minimumhorizontal scde: 15060
b. Minimumverticd scale: 1&5606

2. Agenera planat 1" = 100'or 1" = 200" needsto be included when the size of site
prohibits a sirgle plan shed at 10 50 6Provide sted names, units, utilities,
pavement, site dimensions,and phase Ines on the genera plan. Setbacks and
building separations shall be notedin acmrdance with the zoning requirements
and theapproved site pan.

3. Acover shed including projea name, location map showingmajorthoroughfares
& section numbe, proprietor, engineer & architect contect information (necessay
for forwarding review comments), and Professonal Engineer (Stateof Michigan)
sed and aiginal 9gnature shall besubmitedwith the pén <t.

4. Atitle block shell beused for each sted.

5. Appropiate sidwell numbes, lot number (if multiple lots), parcel dimensions,
property zoning, building use and adjoining rights-of-way shall be shown.
Additionally, the property owners and zoning shall be shown for all adjacent
properties.

6. TheCharter Townshipof Orion Stardard Notes and Charter Township of Orion
Fire Department Notes shall beincluded in the plan set. See Appendix C for these
notes. The Stanchrd Details (available by contacting the Township Engineer) are
required with the permitting and final plan submitals.

7. A minimum of two benchmaks mustbe shownon the general plan. See Sedion
Il Topographcal Suwvey for additional requirements.

8. Alega description of property shell beincluded. The description musthave an
error of closurenolessthan 1648 5000

9. A striping and traffic control plan for parking lot that indicaes the proposd
loadingarea mustbeincluded in the subntial.

10. A plan shed that showslandsaping in acordance with zoning requirements and
the approved Site Plan shell be provided. All utilities shall be shown onthe
land<gping plan.

11.Per Oakland Courty the proposed sanitary sewer shall be shown on the same
shed in both plan view and profile view for each run of sewer. Each shed shall
only show runs from manholeto manhole with no mid run bre&ks aaoss the
sheds. Thisis in additiorto the overal utility plan.

12. Theproject @ree survey informationshall also be provided (it shouldnot differ
from information submited tothe PZD for site plan eview). The develope's
enginea shal be responsible for coordireting tee removal plans with
constriction plans. Grading limits shall beshown on théree removal plan.

13.Wetland limits and size shall be clearly shown, regardless of size/regulation
status.

14. Easementsfor off-site work (grading, sewer, tap, etc.) mustbe submtted prior to
constriction. Appopriate notes shll be providedwithin the plan &.
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. TOPOGRAPHICAL SURVEY
A. GENERAL

1. Indicate aminimum of 2Benchmarks based onNAVD88 orNGVD29 USGS).

2. Show poperty lines indcatedby bearing and didance

3. The existing elevations shall be provided so that the drainage pattern can be
establshed. On parcels of more than one (1) aae, topography on the site and
within onehunded (100") of thesite at two-foot (2 ft.) intervals, mustbe shown.

4. Proposd elevationsshall be shownat property corners and aong propety lines
with sufficient on-site elevations orcontours to esblish ste dainage.

4. Show all existing condtions, including but not limited to: ditches, culverts,
utilities (invert and casting elevation), sidewalks, power poles, easements,
building footprint and finish grade, finish grade of adjacent buildings, wetlands
and woodbands, flood pains et.

5. Show existing adjacent roads with ROW. Grades must be shown at ditch
centeline, top of bank, edge of shouldr, edge of pavementor top of curb and
pavementcenterline. Grades must be shavn onboth sdes of theroad.

6. Show thelocationsof al existing gas, eledric, cable and phondines.



1. UTILITIES(GENERAL)
A. GENERAL

1. Nonew utilities are to be placed underneah building footprint. For existing
utilities to be abandored within the influence of the fourdaion and pavement, the
following criteria shall apply:

a. Abandored utility lessthan 5' below footing/pavement---Removeexisting
utility.

b. Abandored utility morethan5' below footing/pavement---Grout existing
utility full as direded, using standpipeto prevent air voids. Provide
cdculations showng the volume (in cubicfeet) of grout required on plans.

c. Abandored utility not within influence (assume 1:1 trench) of
footing/pavement ---bulkhead as required by Townshp, unlessutility is
determined by the Township to be a hazard, nuisarte or potential
mainterance problem.

2. Water Main and Sanitary Sever mustbe extended acrossproperty frontage(s) or
to a poperty lineas drected by the Townshp.

3. Provideasleeve (casing pipe)when uilities must cross etaining walls.

4. Nowater main or sanitary sewer will be allowed within ten (10) feet, measured
horizontaly, of the high water elevation of basins.

5. All utilities shell be shownon the site, engineering, and as-built plans,including
thosethatwill notbe Township maintaired. All utility crossings shall specify top
and botom of pipeelevationsand finished gade elevations.

6. Enswe thatall utilities (water, storm, sanitary) are al traceable, including utility
leads.

7. No trees shel be planed in the sanitary sewer, storm sewer or water main
easements.



V. WATER MAIN

A. GENERAL

1.

2.
3.

9.

Quantity list on the cover shed or utility sheet of the plans. (This location is
required for permitting purposs.)

Looped water mainmay berequired based on Townshipreview.

10'horizontal sparation required between water mainand either sanitary or stam
sawer. All other utilities shall be located outdde the limits of the water main
easement. (Sesitem 7 kelow.)

18" minimum verticd clearance between water main and all utilities, i.e. storm,
sanitary sewer, eledric, gas, phorg, etc. Top and bottom of pipe elevations shall

beindicaed on theprofile with crossng noted orplan view.

All fittings, valves, hydrants shall be dimensoned from propety corners or
located by StatePlane Coordiretes.

Tapping sleeve and valve (TS&V) shall be used to conred to existing mains
unlessconredion can be madewithout interrupting service on the main. A like
sized tap (ie. the promsed main is the sme ske as the mainto which it will

conred) can only be constricted when the existing main is ductile iron.
Additionally, a mechanical tappng skeve must be utilized, not the typica

stainlessstesl tappingsleeve. A gate valve and well is aso required at all

extensions of municig water man.

Minimum 12" wide exclusive eassement must be shown on the plans and must
extend to the pperty lines where future connectionsare anticipated.

Water main cover shall be 5.5' to top of pipe, with 4' minimum allowed at
ditch/utility crossngs, in conformance with Charter Township of Orion Standard
Water Main Detalils.

Taps for domestic water service from the fire service lead are not permitted, per

Fire Department requirements.

10. Testing:

a. Baderia samples will be obtaired by the Township Engineer. Contact
TownshipEngineer for scheduling.

b. Prior to bacteria testing, the Contrador will conduct pressue testing with
the Township Enginea witnessing orbehalf of the Charter Township of
Orion. Contat the Tavnship Emineer for scheduling.

B. MAINS

1.

2.

Minimum size water main (exclusive of hydrant leads) is 8", with the following
maximum dexd-end main legths:

a. 50'for 6" fire hydrant lead

b. 6@ for 8" main

c. 1000'for 12" main
All dea-end mains must end with a gate valve, well, and hydrant. Maximum
lengths are subpd to modfication based on Township review, and may require
submittal of cdculations showingdequate fire flow and daily turnower.
Profiles are required onwater main ower 12" diametr.



3. Pipe size, length and type are required to be shown in plan view for each run of
pipe. Meterial requirements ae as indcated on thecurrent Stancird Details.

4, Use of 900 bends shall be prohibited, and may be placed only as
specificdly approved in writing by the Township. Minimum length between
bends shall be two(2) pipediameters. Maximum peeferred bend sizeis 45(1.

5. Length, size, and invert of casing and pipe shall be shownat al borelocations.
Casing pipeis required in the event a water main must pass under a stuctural
retaining wall, and mustextend beyond the angle of repose ofthe retaining wall.
Every attempt must be madeto dired the water main around any structural
retaining wall.

6. Joints shall berestrained per manufacturer or as approved by Township Engineer,
tied or harnessed at al defledions of 11%[1 or greater, behind tee outlets,
at hydrant shees, at plugs or cagps and at any crosss to prevent lateral movenent
of the pipe. Corcrete thrust blocks shall be required in addition to restraints,
unlessapproval by the Township Engineer is given to exclude thrust blocks.
Concrete thrustblocks shell bea against undisturled eath in al instances and
shell have suficient bearing areato develop the full resultant axial thrustof the
pipe at test pessue. The concrete thrust block shall not cover fasterer nuts
and/or threaded conredions that would hinder future maintenance or repairs of
fittings or valve assembhies.

a. Ductile Iron Joints, where required, shall be restrained by an approved
mechanical restraining gland orinstant push-on restaining device

b. Push-on Joints shall be estrained with approved instant joint-retaining
device such as Field Lok Gasket mandactured by U.S. Pipe Company or
approved equal. A restraining schedule mustbe submtted and approved
by the Township Engineer prior to installation and can be obtaired from
the pipemandacturer.

c. Medanica Joint-Retaining Glandswhere allowed shall be the fiMegalug
Series as mamfactured by EBAA Iron or approved equal.

d. Thustblocks, shall be madeof 3,000 psi concrete and of adequate size
and shape toresist all design working and surge pressues to which the
main will besubgeded.

e. All joint matriads and lubricants shall be furnished with the pipe,
including al material required for conrection to existing water mains and
appurenances.

f. Harnessed joints and steel reinforced concrete anchorage will be required
on pipesdrger than 160 diameter.

C. VALVES

1. Vave smdng: 800" maximuminline, or less, basd onrequirements of iem #2.
2. Thefollowing requirements ned to be met inthe event of abreakage:
a. A maximum of three valves slall beused toisolatebreak.
b. No maethan 2hydrants @n beout ofservice
c. No maethan 24 sigle family units or 30 muiple units out of srvice
d. Subject to modficaion besed onFire Department review.
3. Valves stall generdly belocated outsideof sidewalk/pathway.
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4. Cate wells are required for al valvesthat are 60 diameter and larger. Valves that
are 2 @and smalleronly require a box. Vaves between 30 and 40 that require a
tapping steve for installation shall be placed in a gatewell, othewise a box is
aaeptabke.

D. HYDRANTS
1. Hydrant spaing:
a Residental: 500'maximum
b. Commercial, industrel or multiple.  Spadng of hydrants shall be
consicered as individual cases, and shall be determined by consultation
with the Fire Department and theDirector of Public Works.

2. Hydrants mustbe proteded by 6" curb in parking areas. The Townshipcan at its
disaetion approve standard hydrant posts.

3. No @rking within 10'of a hydrant.

4. Hydrantsto beplaced between 3' and 10" of the back of curb.

5. Hydrant leads shell be restrained joint only, per Standard Detail Shed. In
addition to restraint joint, thrust blocks shall be placed at hydrants, unless
othewise approved by the Townshp.

6. Gate wells should not be used for hydrant valves; al hydrant valves shall be
installed in boxes.

7. Any hydrant proposed for relocation shell be the current required model per the
Water Main Standard Details; if not, a new hydrantshall beused. A note slall be
placed on the plans staij this requirement.

E. METERS

1. All users (homes, bushesses,commercial buildings, etc.) shell have approved
type meers installed. Contat Charter Township of Orion DPW at (248) 391-
0304.

F. WELLS

1. All wels, pumpsand pump housirgs shall be permitted and constucted as
required by current Oakland Courty and Michigan Department of Public Hedth
requirements, sandards,and spedfi cations.

2. Private wells must be gparate and indegndent of theTownshipwater system.

3. Where a well is to be abandored, it shall be capped as required by Oakland

Courty and Michigan Department of Public Hedth requirements,standrds, and
spedfi caions.

G. METERSAND SERVICE LINES

1.

TheCharter Township of Orion Water Department will makethe tap only on all
water srvices 2-inches and fewer inches in diameter. The contrador will be
responsble for instaling the éad.

All water srvice connections shell include corporation stops, service dpe, and
either curb stopsand boxes (for 2" and smaller), vave and box (for 2" to 4"), or
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gate valve and well (for larger than6"). Where possble, the curb stopsand box
shell beset in theroad ROW, 6" from the property line. Otherwise, al curb stops
and boces shall be loated within adedicatedwater main easement.

3. Stopsand boxes shall not be placed within existing or proposed pavement,unless
there is no aternative, or if othawise required by the Townshp. Stops placed
within existing orproposed pavementwill berequired to be housed in avalve box
and cover per thestardard details.

4. Water service size shall be 3/4" minimum.

5. All water services up to 2" diameter shall be either Type K soft copper or Poly

Blue PVC with a pressue classof 200 psito the meer. If PVC is used, atraang

wire shall berunfromthemeter setup to the curb box.

All water services greder than 2" diameter shell be Class 54 ddile iron pipe.

Meters shall be purchased from the Charter Township of Orion Water

Department.

a 3/4',1"and Ingdsghal beinstaled by the Townshp.
b. 2"(orlarger) meers shall be instlled by alicensed plumber.

N

H. MATERIALS AND CONSTRUCTION METHODS

1. All proposed water systems shall be constucted in comgiance with these
stan@rdsand the Clarter Township ofOrion Water Main Standard Details.

12



V. SEWERS (SANITARY/STORM)

A. GENERAL

1. Stormand snitary sewer size, grade and manholespadng table:

2.

3.

4.

Std. Min. Max. Std. Max.
Grade Grade Grade Run Run

Size (%) %) " FE) (B

80* 0.80 0.40 8.0 300 350

10" 0.60 0.30 6.2 300 350

12" 0.40 0.22 6.0 300 350

15" 0.24 0.16 3.6 300 350

18" 0.18 0.12 2.8 300 400

21"& greater 0.14 0.10 2.2 300 400

* Theminimum alowable snitary sewer size is 80 diameter.
* Theminimum allowable storm sewr sizeis 80 diameter.

Thefollowing mustbe shown on pén viewfor storm and sanitary sewer plans:

a. Sizeof pipe

b. Length between stuctures

c. Easement(where required)

d. Progressve numbeing systemfor all structures.

e. Dimension to poperty lines, orcoordinatesrelated to a poperty corner.
Profiles must be shown with the following information for storm and sanitary
sewer plans:

Length, type, class, sze and slopeof pipebetween strictures

b. Top ofcasting and al sewer invertsat all structures

c. Existing and proposd groundelevations

d. All utility crossings

e. Spedal bad«fill aress, ie., compated sand

f. Provisions forinfil tration testing(sanitary sewer only)

g. Hydraulic GradeLine (storm gwer only)

h. Progressve numbeing system
All structures shall be dimensiored from property comers or located by State
PlaneCoordiretes.

A structure will be required at al changes in aignment,size or grade and at all
junction ponts.

Nofblin dtapsof mainiine sewer shall be allowed into the existing system. Al
such tapswill require theinstallation of astandrd structure (ie. manholeor cach
basin). Taps forsewer leads do not equire a structure.

Where Manning's equation is required to comptte flow, minimum value for "n"
shell be 0.013for sewers (even if a smoother pipas acceted, 0.025for culverts,
and 0.035for ogpen channels.

All sewer constriction is required to maintain a minimum 1 O Borizontal
separation between the sewer and water main. Additionaly, an 1 8 @inimum
verticd clearanceis required between the swer and water main.

13



B. MATERIALS AND CONSTRUCTION METHODS

1. All proposed sewer systemsshall be constricted in compiance with these
standrds and the Charter Township of Orion Sanitary Sewer/Storm Sewer
Stanchrd Details. Thecurrent allowable sewer material types are as follows:

a BuildingLeadsi S.D.R. 23.5 S pipe orSchedule 40 PVC
b. Sanitary Sewer: PVC TrussPipe (ASTM D2680)(Diameter- 1 5ay less)
c. Storm Sewer: Shall follow all mandacturer speaficaionsand al Courty
standrds
d. Reinforced Corcrete Pipe (Sanitary Sewer: Diameter i 1 8 or larger,
Storm Sewer: All sizes)
i. RCPCL. IV for adepthup to 14 é4
ii. CL.V for adepth 14feet to 24 ed
lii. Spedal design for depth greaer than 24feet
iv. RCP CL. Ill may be alowed in some cases if engineer provides
cdculations to showCL. |1l pipecan withgand theloading.

14



VI.

SANITARY SEWER

A. GENERAL

1.

Indicate building lead size, locations and invert elevation at building or finish
grade of building. (Minimum 6" diameter at 1% slope.) Verify and indicae
elevationsat crossngs with al otherutilities.

Testing:

a  Township Engineeg and Orion Township will insped sanitary taps into
existing structures. The Contrador shall contact Township Engineer and
Townshipto st up insgction. Additionaly, the Contrador is responsble
for ensuring a permit has been pulled for the OCWRC tap.

b. Sanitary air testwill be condicted by the Contactor with the Township
Engineer witnessng on behalf of the Township. The Contador shall
contact Township Ehgineer for scheduling.

Added depth may be required for sewer extensionso providefuture service to the
sewer district.

In sanitary sewers where constriction of building sewers (leals) to the property
line isnot required, a wye branch (tees not allowed) shall be ingalled for each lot
or potential bulding site.

Minimum 20" wide exclusive essement. Increase may be required dueto depth of
sewer.

Leads shall not be conneded to manhoks unlessspedficdly approved by the

Townshipfor aconnedion tothelast manhad.

Pump stationswill not be allowed unlessthere is no other aternative for sewer
service If alift stationis required, standrd design details shall be purchased
fromthe Charter Township of Orion for use.

Prior to acceptance of the ®wer, the daveloper or contractor shall provide a
videotape orapproved digita image file of the sewer (with flows) to the
Township. Thevideo $all betaken no less thaB0 days after installation.

Casing pipeis required in the event a sanitary sewer must passunder a structural

retaining wall, and mustextend beyond the angle of repose ofthe retaining wall.

Every attempt must be madeto dired the sanitary sewer around any structural

retaining wall.

B. DESIGN CRITERIA

1.

Quantity list and design data (on the cover sheet or utility shed of the plans)in
conformance with current 10 States Stancirds shall be inclucd. See Appendix E
for a copy of the OCDC Schedule of Unit AssignmentFadors and an example of
atypical basis of @sign.

Velocity: Minimum= 2.0 fps; Maximum = 10.0 fps.

Themaximum depth to invert of any sanitary sewer pipe shall not excead 80% of
the manufacturer's recommendition.

Whenever there is a change in diredion in a sewer at a manhog, an allowance of
0.10fee in grade shall be madefor loss of lead through the manhoé.

Whenever there is achange in pipe size, the inverts of both swers dall beset at a
gradeso tret bath sawers maintain the ameenergy gradient.
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6. Minimum sze for sewer shall be 80 diameter.

7. Materials, bedding, joints, manhoks, and other appurtenances shall be as
spedfied or shavn on he Standard Details.

8. 4'minimum cower required over mains andeads.

C. DROPCONNECTIONS

1. Drop conrectionsshall be constricted acrding to the Standard Details. A drop
conredion is required when there isan 1 8 wertical difference between inverts on
outlet and inlet pipesDrop conredionsare to meet the following requirements:

a. If thedrop manholeis to be part of the new construction, thena five (5)
foot pre-cast structure with internal drop conrection shall beused.

b. If the existing manholeis deamed large enough to accommodate an
interior drop by the system owner (i.e. Oakland Courty DPW or Charter
Township of Orion DPW), thenan interior drop thatutilizes a drop fowl
can be constucted.  Othewise, an exterior drop conredion must be
constricted.

D. INFILTRATION

1. Theinfiltration rate for al sanitary sewers shall compgy with current Oakland
Courty Standards.

E. PUMP STATIONS

1. Any proposed pump station shall be considered on a case-by-case basis by the
DPW and Township Engiree, according to existing and proposed site conditions
and according to all curent locd, Courty and State requirements.
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VII.

STORM SEWER

A.

B.

GENERAL

1. It shall be unlawful for any personto interfere with or obstrwct flow of surface
water over easementsfor publc utlities or to impede theflow of surface water
agossprivate property in a manrer different from the approved grading plan and
drainage pattern.

2. Astormdistrict drainage map shall be provided for al plan submittals, showing
the storm system, sub-areas contributing to ead structure and/or systam, along
with the overal drainage district limits. Areas and structures should be labeled
and correspond with thecdculations.

3. Upstean (passthrough) drainage shell also be accommodated. Smallersitesmay
only needto indicate the quantity of flow, contributing acreage, and point of entry
(with an arrow, etc.). Larger siteswill berequired to providea contourmap, at no
morethan 1=200'.

4. Where retention is required, storage volume must be provided for all aaeage
contributingto the basin, includingthatacreage off-site.

5. Where detention or retention is required, a sediment forebay designed to cgpture
therunoff from al-year storm eent shall bencluded.

6. Storage may bealowed by either an in-line or off-line basin. See the appragpriate

sedion oftheseStanchrds forbasin requirements.

Digcharge cannot be dverted onto adjoiing properties.

Existing drainage patterns shall be raintained.

Conredionsat stormstructures: roof drains may flow overland or be conneded

a a structure; dired tap conredions are allowed only when provide with a core

and boot. If sump discharge is conrected to storm sewer , is4h@ minimum

diameter pipe to beutilized.

10. Size the pipe downsteam of outlet to cary the flow from all on-site and off-site
contributingarea for a 10-year stam event.

11. All storm drainage from truck wells shall pass through an approved oil/gas
separator structure. Capacity of the structure shall be based on the contributing
area. The Township may require an oil/gas separator for cetain proposed site
uses that poentially poseathrea to drainage contamination.

12. A noteshal be added to the plansstatingthat the owner will regularly clean and
maintain all storm sewer and detention basins per the Townshi p St@mwater
Managementand Erosion Control Gdinarce No. 139.

13. Gasing pipe is required in the event a storm sewer must pass under a structural
retaining wall, and mustextend beyond the angle of repose ofthe retaining wall.
Every attempt must be madeto direct the staom sewer around any structura
retaining wall.

14. Side slopesof al open channels and/or ditches shall be no stegper than1 verticd
to 4 horkontal.

© oo N

DESIGN CRITERIA

Design cdculations shalbe submttedwith hydrauic gradeline compued.
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ii. Attemptto keep hydraulic grade line (HGL) within pipe. At no time shal HGL
be within two feet of the top of casting elevation. Where edge drain is used, HGL
shell also be kept below invert of the edge drain.  When stating HGL from an
existing pondor other water areg the 100yea elevation slall beused.

iii.  Design shall minimize standingwater in all stormsewers, existing and poposd.

iv.  Design: Q=CIA, Rationa Method.

a 10year storm, | = 175/(Tc+25) with an initia Tc = 20 minimum for

C.

residential @velopment; shall be less fornon-residental development,
based on the adual time of flow from the nost distant point of flow
measurement.

Larger sites shouldusea more appragpriate metod of determining flow.
For watersheds up to 20 square miles, the suggested method for
determining suface runoff is the Soil Corservation Service (SCS
Methoddogy. The computationsshouldbe based on the Type Il rainfall
distribution, 10-year, 24-hr storm. It is the responsiblity of the design
enginee to determine the best methodto usefor the site.

Typical compositerunoff coefficient, C:

C
Agricultural/Undeveloped | 0.20
Single Famly Residental 0.35

Multiple Family | 0.55
Commercial & Industral 0.70
Competely Paved/Open Water | 0.95

These coefficients are recommended minimums and may not be sufficient
based onTownrship review - use surface runoff coefficients for each sub-area.

d. Typical surface runoff coefficients,C:

Surface C

Open Water 1.00
Pavement

Asphelt and Cortrete| 0.90

Brick | 0.90

Aggregate| 0.65

Roofs 0.90

Lawns 0.20

NOTE: Surface area of detention/retention ponds shell be consicered to be

f.

open water. Calculations shall consider the pond area at the pegk (100-
yea) starage elevation.

Velocity: Minimum = 2.0 fps; Maximum = 10.0 fps. Velocities
excealing 5fps (or lessdepending onsoils) will require erosionprotedion
at outfall.

UsethefAManning @quation to cdculate theflow cgpacity.

g. Therunoff coefficient cdculation must be idudedwith plan subnital.
V.  Sewer requirements:
a. All stormsewer shall besized for theflow generatedfrom a 10-year storm

event. Cdculations shall take irto acmunt both on-site and off-site
contributingarea.
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K.

All sgorm sawer shell beshown in prdbile.
8" diameter minimumpipesize.
diameteiiminimum for manhoés and cach basins.
2 @iameter minimum for inlets i allowable for use when only one 120
pipe isconreded tothe structure (disharge pipe) and when preceding a
structurewith a sunp.
Minimum cover of 2-6". MDOT "low head" required instead of
cone/corbel if lessthan 4feet of cover over pipe a structure, unless
structure is 2' diameter. Plan & profile shall spedfy "low head" where
necessary, and shall be constricted according to the Standard Detaiils.
Drainage inlets and catch basinsshall belocatedas follows:
i. To assure compete positive dranage of all areas of the
development.
ii. Atall low points of steds andrear yards.
iii.  Such that theeis no flow acossa stred intersedion.
iv.  Such thatthere is a maximum of 500 feet of drainagefrom any
particular pointin the development to an inlet or cach hasin.
All pipe connedions at manhoés shall be separated a minimum 1'
between pipe walls with 40% of the manholecircumference intad. The
design engineer shall provide dtails for all manhoes with multiple pipe
conredions not meting therequirements belav:
MANHOLE MAX. PIPE SIZE FOR MAX. PIPE SIZE FOR
INSIDE STRAIGHT-THROUGH RIGHT-ANGLE
DIAMETER INSTALLATION INSTALLATION
480 240 180
600 360 240
720 420 360
960 600 420
If the storm sewer will be maintaired by a subdivision Home Owners
Assaiation (HOA) or Condoninium Assaiation (commercial or
othawise), a  Imihinum easementgrantedto the respedive Assciation
will berequired.
A two (2) foot sumpis required for any structure receving suface runoff,
except inlet strictures.
All storm swer shall befipremiumjointo (rubber gasket).
Trench drains shall be permitted for usein truck wells.

Vi. Inlet headwater control or outlet tailwater control nomagraphswith properfiK 6
factors shall beused to deermineculvert sizes.
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VIIl. DETENTION/RETENTION BASIN

A. GENERAL

1.

All sites will be required to providea sediment forebay, or equivalent mechanical
treadment unit structure within the stormsystem, at each inlet point to the besin
designed to capture therunoff from al-year stam.

a. The forebay should be a separate cdl from the man
detention’retentionbasin and designed such thatit will dewater within
48 hours. Theoutlet device mustbe designed to filter sediment, heavy
pollutantsand oil fromthewater flow.

b. The volune of detention/retention within the forebay, above any
proposed permanent pool of water, can be consicered when calculating
total detention/retention vdumerequired for asite.

c. The forebay must have a minimum depth of 2 feet to cgpture and
prevent resugension of sediment. The mechanical system must
removea ninimum of 80% of theTotal Suspended Solids (TSS) based
on a 75-micron particle size and 90% of the floatable free oil and
follow the Oakland County Standhrds.

d. The separation between the main basin and the forebay shall be
designed to allow overtopping offlows in a controlled and non-erosive
manrer.

e. An access route shll be provickd for forebay/treatment unit
mainterance Direct access shell be provided for the inlet and outlet
facilities.

Detentionvolume ona gravity outflow detentionbasin is defined as thevolume of
detention provided above the invert of the outflow pipe. Any volume provided
below the inwvert of the outflow pipewill not beconsicered detention.

Detention basin shall be sized to acoommodate only on-site drainage and limited
off-site diainage if appliceble. Off-site dainage shall be roued around the ge
bas i n aassthtougho tihepsitewithout affeding the restrictor sizing within the
basin outflow structure. Drainage area map shall include al off-site areas per
storm gwer requiremerts.

If a wet basin is designed, the minimum average depth of permanent standing
water dal be 4feet. Additionally, somemechanica means for water circulation
shell beintegratedinto the pond tominimize stagnant water.

If a dry basin is designed, the bottom shall be sodcd. 1.0% is the minimum

bottom dopeallowed.

All basins shall have a posiive dewatering method, such as by gravity flow or
pump odilet.

Minimum 12" freeboard provided (at overflow) above100-year stam elevation.

A proposed non-erodible overflow route mustbe shownon the plansand mustbe
able to contain a 1M-yea stormevent. Acceptable methodswvould include a
control structure, overflow weir and swale, etc. Downstrean drainage essements
may be required for the overflow route.

Thereceving watercourses shall be idntified onthe planfor the100-year event.

. Thedeveloper shall make provisionsfor maintenance of the basin by the property

owner(s). The Townshipwill notaccet the responsillity for the manterance of
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any basin or other site drainage feature. See Township Ordinarce No. 139 for
details regarding maintenance responsbilities.

11.Basinsbank slopesshall befenced if side slopesexceeal 1 on 4 (may be waived if

Bldg. Dept. feds location and depth do not present a hazard and/or design is
integral part of landsgping). Wet basin side slopes may not exceal 1 on 6 at the
normal water level. Also applies to sediment basins.
a. If afenceis required an accessgate shall be provided, as approved by the
Township.
b. Maximum side slopel on 3. Properly designed retaining walls may be
utilized onany or al sidesof a proposed basin. See Sedion XI fiRetaining
Walls for wall requirements.

B. DESIGN CRITERIA

1.

2.
3.

Owersize storm pipes or underground basin (with resticted outlet) may be
allowed, subgd to Townshipreview.

Norooftop orparking lot detentionretentionis allowed.

Restricted outflow slall be 0.2 cfs/aae unless othevise allowed/required by
design of receiving drain. Note: Some areas in Orion Township require a more
restrictive rundf rate. See Appendix F for a listing of allowable discharge rates
for drainage districts within the Tovnshipor contact OCWRC.

Provide cdculations showing the required restrictor size to control the rate of
outflow. Theminimum restrictorsize is three (3) inches in dianeter.

Sediment forebays shall be sized to hande the runoff generated by all improved
site area during a 1-year storm event, based on Oakland Courty Simplified
Method. Volume cdculations mustbe provided for each contributing area. See
Appendix Ffor asample cdculation.

Detentionbasinsshall be sized to handle the rundf generated by al improved site
area during a 100-year stormevent, based on Oakland Courty Simplified Method.
Calculations for storage (both required and provided) and orifice sizing must be
shown on the@lans. Sedppendix Ffor asample caculation.
Retentionbasinsshell be sized to handletherundf generated by all improved site
area for two (2) consecutive 100-year storm events, using Oakland Courty
Simplified Method. See Appendix Ffor asample cdculation.

Both in-line and off-line detentionwill be considered. An in-line detentionout et
must control the rundf from the 1@-year storm event, including upstrean
drainage.

Underground storage facilities will be consicered where traditional storm water
maragement measures are notfeasible. The use of underground starage will
require the installation of oneof two recmmended control structure. Thefirstis
a standrd manhae with weir plate (top of plateat 100-year stormelevation) and
orifice provided for 1-yea alowable discharge; this configuration can only be
usd in a pre-cast maniole. The secondis a corrugated met standpipestrapped
inside ina mnimum 5 6  dtér emamhole (topof standpipeat 100-year stom
elevation) and an orifice drilled into the standpipé¢o allow the disclarge of the 1-
yea stam event.

10. Detention in wetlands may be allowed, subgct to Townshp/MDEQ review.

Condtionsthatmustbe metfor Township approva are outlinedin Ordinance No.
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139.The permitted useof the wetlandsfor stormwater distarge and/or detention
shall not exempt thewetlandsfrom future regulaton or consiceration as a wetland
with resped to the Goemaere-Anderson Wetland Act. (Part 303 of Act 451 of
P.A. 1994)

11. Owrflow outlet shell be the stardard OCWRC standpipewith 1-year and 100-
yea outflow provision. Both the 1-yea and 100-year structures should be
permanent. See Appendix F for a copy of the OCWRC detail.

12. Outlet pipe from 100-yea overflow to receiving system shall be sized for 10-year
storm.

C. WATER QUALITY ALTERNATIVES

1. Theabovestormwater standardsrepresent the minimum aiteria thatare
necessry in order to gainapproval. The Townsghip would like to ercourage
developers and engineers to uilize alternate approaches tosite constuction that
improvestorm water quality and reduce the quantity of runoff from the site.In
order for the Tavnshipto consicer dternate designs, deumenttion must be
provided that presentsthe alternated s s abiBty aadilong term maintenance
requirements. Thefollowing listis apartial list of Best ManagementPractices

(BMPs):
a Green Roofs f. Native Landscaping
b. Bioswales g. FilterStrips
c. Cisterns h. French Drains
d. Ran Gardens i. Level Spreaders
e. Porous Paement j. Drywsdlls
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VIIl. FLOOD PLAIN DEVELOPMENT

A.

GENERAL

1. MDEQpermit required.
2. Review per principles of compensting excavation (i.e., al fill within floodplain

must be compensted for by an equivaent volume of excavation to maintain
water storage volume).

3. 100year flood plain (pe FEMA) mustbe shavn on al plans. If no flood plain

exists, so nte.

SITE GRADING

A. GENERAL

1. Sufficient propogd grades indcaedto ensure that:

a. Drainageis adequately discharged offsite with proper detention or
retention.

b. No upsteam drainage is restricted.

c. Paving slopesare adequate.

d. Thesite generally drains without standingwater.

e. Sightlinesare notobstucted (espedally at driveways).

. Elevations representing the finished grade and the first floor grade must be

indicatedfor both propaed buidings and existing buldings onadjacent property.
Nodisturbance shell be permitted to vegetation and no adivity shall be permitted

within twenty-five (25) feet of a regulated wetland or watercoursein al zoning

districts. This provision is not itended to prohibit wetland crossirgs for
infrastructure or wetland fill approved by either the Charter Townshipof Orion or
Michigan Department of Environmental Quality.

. Proposd grading shell meet abutting property line elevations. Easements from

adjacent pragperty owners will berequired for any offsite grading.
Differentials in grade mustincorporate a 4 on 1 maximum dope to the abuting

. property line.
. If permitted by the Township Emjineer, slopes of 3 on 1 to 4on 1 can be

constricted interior to the site and shall be restared using an approved "erosion
blanket". This shall be identified on the plans. Non-vegetative restaration may
also beconsicered for these slopes, if @mitted.

. Walls or berms, as required by Zoning, must be shown in cross-sedion and

included in the boundengineering plan set. Walls separating a grade differentia
of morethan 3' are congdered retaining walls and require a structural engineeaing
design and review. Someretaining walls lessthan 3 @n height, if determined by
the Township, will require structural design and review. Design Engineer must
suppy cdculations andncludeall retaining walls inthe Engineer's estmate.
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XI.

RETAINING WALLS

A. GENERAL

1.

oo

Design details and computations(seded by aregistered engineer in good standing
in the State of Michigan) shall be submtted and approved for al retaining or
screen walls which are greater than three (3) feet in height. The Township
reserves the right to require design cdculations and details for shorter walls in
uniquesituations. Costof wall shall beincluded in engineeré estmatesubmtted
with Engineering Plan Revew application.
Any face of aretaining wall shell be a minimum of five (5) feet from the neaest
property line as to provide adequate space for manterance and potentialdrainage
swales if required.
Easement from abutting parcds will be required for any retaining wall footing
that encroadches on said parcel, or where it appears that "normal” (1 on 1 side
slope)excavation tothe bottom of thefootingwould require encroachmer.
Typically, utilities shall not be proposed under a retaining wall. If it is
unavoidable, thenall proposed utilities shall benstalled in goroper casing pipe.
Wall details shall beincluded in the overall planset.
It is notedthat additional suiface drainage shall not be placed directly behind the
wall upon competion of constriction for this may compromisethe structural
integrity of thewall.
Design enginee shall exeaute and submitcertifi cation form. (See Appendix G for
example fam.) Additionaly, if the design engineea for the sie didnot compete
the design of the retaining wall, thenthe retaining wall design enginee shall sign
and sd ther plans.
Thefollowing wall types are acceptablein the Township:
a. Corcrete Wall
b. Pre-Cast Wall
c. BlockWwall
d. WoodWall
e. Boulderwall
Thefollowing itemsshall be included inall retaining wall submittals for review:
f. PlanView
i. Clearly identify location of thestructurein plan view.
ii. Indicate the top of wall and bottom of wall elevation at a minimum
interval o falongtbedvall.
iii. Provide finished grades adjacent to the structure at a maximum
interval of 254
iv. Show location of protective guardrail and/or fencing. The necessty
for guardrail will be reviewed on a case-by-case basis. Typicaly, a
guard, fence or guardrail is required on structures greaer than 300
height. Thetypica guard or fence is 420 high with openings lessthan
4 a@n diametr.
v. Theproposed drainage system shal be shownon the plansas well as
its ulimatedischarge point, i.e. storm strature, ditch or svale, etc.
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g. Cross-sedion View

iv.

Vi.

Provide minimum andmaximum heghts of thewall.

Identify the neterial type and all mandacturersdspedfi caions.
Statethe proposed structural dimensions,including wall thickness,and
the depth and thickessof the footing.

Geo-grid length shall be provided, dimensiored and labeled, as well as
the embednent depth. Any changes in layout shal be shownon the
plans.

Fence, guard, or guardrail postfootings or conrectionsto walls shall
be detailed. Ingallation of the postor postfooting shall be spedfied
soas not to darage any geo-grid, if applicable.

The location of utility crossirgs slall be noted. Additionaly, the
manrer in which these crossirgs will be constructed so as not to
diminish theintegrity of thewall shell benoted.

h. Clculations

Design loadsincluding vehicular impact and surcharge loadings where
applicable. Loads due to attached structures (fences, guardrails,
guards, etc) shall beconsidered in thedesign of the wall.

Note the grade of reinforcing steel, as well as the cover depth and the
horizontal s@adng.

Provide the bearing pressues (noted or referenced) and the soil
beaing capadties.

Provide soil boringinformation and gotechnical aralysis, if required.
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Xl .

SOIL EROSION CONTROL

A. GENERAL

1.

10.

11.
12.
13.

All sites with morethanan aae of disturbed ground (total) or any earth disrugion

within five hunded (500) feet of the waters of the stateregardless of the amount
of land disturbed mustapply for a permit from Orion Townshp. All sites shall

conform to the criteria listedherein and within Article 4 of Ordinance 139. Soll

Erosion Permits shall not be issued if the required fees and bondshave not been

submited to the Tavnship and will only beissued to thelandowrer. Additionally,

all site plans shll follow the planrequirements pirsuant to rule 1703 pomulgated
under Pat 91, as amended.

A soil surwey or written description of the soils of the anticipated exposd land
area shall beincluded within theplan.

All proposed temporary and permanent erosion control measures shall be shown
on the planssubmtted to the Townshp. Descriptionsfor installing and removing
al proposed tempaary messures shall beincluded and descriptions for permanent
measureinstallation stall beincluded.

A Soil Erosion Control (and/or constiuction) Sequence shall be shown on the
plans outiningthetiming of proposed earth changes.

The smallestpracticd area of land should be exposed at any one time during
development. "Pradicd ared’ shall be defined as the areain which tempaary or
permanent restaration can and will be performed within a reasoreble period of

time, as defined by the Township. Locaion of the physicd limits of disrupton
shell becdled out onthe Soil ErosionPlan.

When land is exposed during development, the exposureshould be kept to the
shorest passible period oftime, as danedby the Township.

Temporary vegetation or mulching may be required to proted areas exposd

during development, particularly if an unexpeded erosion problem becomes
evident. The developer will be required to assgn this adivity top priority upon
notifi cation by the Township.

Sediment basins (debris basins or silt traps) shall be installed and maintaired

during constriction, to remove sediment from rundf from land undergoing
development.

Sediment basins (debris basins or silt traps) prior to discharge into any wetland,
stream, pond, etc., require 1 x 3 stoneoutlet filter at all low points/dscharge
points properly toed intosilt fence

The permanent vegetation and structures/basinsshould be installed as soon as
practicd during development. This would beincludedin the Soil Erosion Control
Sequence notedabove.

Wherever feasible, natural vegetation shouldoeretained and proteded.

All newor existing (disrupted)ditches shall be sdded.

Seal and mulch is not permitted on slopesgreater than 4:1. i Ecdsior" Mulch
blanket, sod pegged per Township spedficaions, or approved equa will be
required on such slopes.
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14. Temporary vegetation and/or mukhing shall be placed after massgrading for sites
proposing phasing.

15. For sites where grading occursin areas where the drainage improvements will not
immedaitely follow, such as phased constriction, tempaoary drainage plans for
thesetypes of developments shell be proviadd in addition to soil erosion and
sedimentationcontrol plans.

16. Eosion control shell conform to Oakland Courty SESC standrd details, with a
detail of each measure used required to be shwn on the pans.

17. Thedeveloper shall clean al structures impaded during constuction along with
any other erosioncontrolitems prior to @cupancy.

XI11. PAVING IMPROVEMENTS
A. GENERAL

1. Onsite Paving Requirements:
a. Pavementcross-section mustbe shownon the site planas well as the site

improvementplan. All driveway cross-sedions shall meet or exceel the

crosssection oftheroadway it enters onto. Orsite minmums are:

i. Residentel, Commercial, and Multiple Residentia (SF, SE, SR,
R1-R3, MHP, OP, GB, RB, RM1, RM2): 4" asptelt on 8" aggregate
baseor 7" concrete onapproved base.

ii. LightIndustral (LI): 6" asphelt on 8" aggregate baseor 8" concrete on
approved base.

iii. Industral (IP, IC, RFY): 9" asphalt or 9" concrete on approved base.

iv. Loading zones and dumpdger pads: 8 onon-reinforced concrete on
approved bese.

NOTE: Requirementsare typicd for areas zoned industril, technology
and research, or office and may be modfied based on Township
review. Requirementsfor areas zoned SP and P will be kesed on
Township eview.

b. Minimumslope:

i. Asphdt: 1.0%

ii. Corcrete: 0.4%

c. Maximum sope
i. Roads: 6.0%

ii. Parking: 4.0%

iii. Sidewalks & Pathway: 5.0%

iv. Accesgble parking spaces (per ADA requiremerts and MDOT, where
applicable) and access aisles shall be level with surface slopesnot
excealing2.0% in all dredions.

d. Minimum drive & greenbelt widths and parking lot dimensionsto be in
acmordance with Charter Township of Orion Zoning Ordinance No. 78.
The ordinance text can be viewed on theOrdinance website.

e. Curb and gutter is required at edge of drives and parking aisles unless
othewise approved by the Tovnshp.
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2.

f. Concrete curb and gutter sedions shall meet requirements M.D.O.T.
Spedfi cationsSedion 802.
All roads shell have 6 dedge drain with pea stoneand filter fabric provided on
both sidesof the road for its entire length. The Townshipwill not allow any road
lacking edge drain. Unlessa geotechnical reportis presentedby the devel oper that
stakes uncerdrain is not recessary.

B. PUBLIC RIGHT-OF-WAY

1.

All roads shall follow the appraopriate standrds for the owner of said corridor
(i,e. Road Commission for Oakland Courty or Michigan Department of
Transporgtion).

C. RECREATIONAL PATHWAYSAND SIDEWALKS

1.

2.

Sidewalk or reaeaiona pathway required along the frontage of al major roads.
Reference Township Qdinance No. 97for Safety Path Regulation.

Located 1' from ultimate ROW line unlessothawise approved. Path can be
constricted on pivate property if easement is @dicated to the Tavnshp.

Correte sidavalk: minimum 5' wide, 4" minimum thickness with 8"minimum
thickness at driveways for major roadsimgor driveways and 6" minimum
thicknessat driveways for colledor roads and commercial driveways. Baseto be
4" as notd below initem8.

Reaeational Pathway: minimum 8' wide, 3" minimum thickness over a 4 0
aggragate base of 21AA or as approved by the Township Engineer. Existing
sulgrade mustbe compacted and treatedwith soil geril ant.

Proposd grades shall be given at propety comers, driveways and intermittent
locations letween.

Handicapped ramps shell be noted and an acceptable detail provided for a
detectable warning (per ADA requirementsand MDOT, where applicable). All
areas where the pathway/sidewalk interseds the curb will require a fandicgpped
ramp. The MDOT Sidewalk Ramp Detail can be found on the MDOT website.
The detectald e warning shall be spedfi ed as Vitri fied Polymer Composie cast-in-
place tile, whose color shell be fiBrick Redo (Federal Color No. 20109).
Detectalde warning surfaces are only required at roadway crossirgs, not driveway
crossimgs. All sidevalk constriction shall be in acardance with the Americans
with DisabilitiesAct of 1990,as amenced.

All fixed objects: structures, hydrants, poles,etc., shall be notedand moved to a
minimum clearance of 3fee for separation, or adjuded as necessay, from the
edge ofthe pathway. A minimum clearance of 5 feet is required from the bad of
curb, 8.5feet overhead clearance, and 12-fed minimum clearance required from
edgeof thetravelled way (designated by a white line, nocurb).

A minimum 4" aggregate base(MDOT 21AA) or suitable Classll base (approved
by the Townshp) shall berequired for al sidevaks and a minimum 4" aggregate
base (MDOT 21AA) for al recreationa pathways. Pramitol "25E" or approved
equal soil stailant shall be placed on the subbase prior to paving. (Note:
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crystallineform placed immediately prior to paving is recommended, to minimize
stailant migration from the ath).

9. Thecross slopagradientfor drainageshall belessthan 24.

10. Thelongitudinal grade of the ath shall not gceal 5%.

11. All sidewak or recreational pathways shall attempt to perpendicularly intersed
drives, railroads, roadways, €etc.

D. PRIVATE ROADS

1. Private roads for residential development shoud follow the subdivsion asplelt
paving detail cross gction providced in Appendix G.

2. All private roads shall have a minimum ROW per Township Ordinance 60, with
any additional width as required by the Townshp. Minimum ROW for busiress
and industrél private roads(all non-residental zoning) shell be a ninimum of 70
foot ROW, with any residentia collectors to be aminimum of 86feet of ROW.

3. Where Township maintaired utilities are placed in private roads, exclusive
eaemen(s) rights shell be grantedto the Township. Recrded documents shall
beprovided pior to acceptarce, us, or occupancy.

E. PAVEMENT CONSTRUCTION REQUIREMENTS

1. All paving geometry should follow therequirements set by the R@ad Canmisson
of OalandCourty (RCOC).

29



crystallineform placed immediately prior to paving is recommended, to minimize
stailant migration from the ath).

9. Thecross slopagradientfor drainageshall belessthan 24.

10. Thelongitudinal grade of the ath shall not gceal 5%.

11. All sidewak or recreational pathways shall attempt to perpendicularly intersed
drives, railroads, roadways, etc.

D. PRIVATE ROADS

1. Private roads for residential development shoud follow the subdivsion asplelt
paving detail cross gction providced in Appendix G.

2. All private roads shall have a minimum ROW per Township Ordinarce 60, with
any additional width as required by the Townshp. Minimum ROW for busiress
and industrél private roads(all non-residental zoning) shell be a ninimum of 70
foot ROW, with any residentia collectors to be aminimum of 86feet of ROW.

3. Where Township maintaired utilities are placed in private roads, exclusive
eaemen(s) rights shell be grantedto the Township. Recrded documents shall
beprovided pior to acceptarce, us, or occupancy.

E. PAVEMENT CONSTRUCTION REQUIREMENTS

1. All paving geometry should follow therequirements set by the R@d Canmisson
of O&land Coutly (RCOC).

29



APPENDIX A

GENERAL LIABILITY INSURANCE FORM



CERTIFICATE OF LIABILITY INSURANCE

|DATE (MM/DD/YY)

PRODUCER

YOUR INSURANCE COMPANY

THIS CERTIFICATE IS ISSUED AS A MATTER OF INFORMATION ONLY AND CONFERS NO
RIGHTS UPON THE CERTIFICATE HOLDER. THIS CERTIFICATE DOES NOT AMEND,
EXTEND OR ALTER THE COVERAGE AFFORDED BY THE POLICIES BELOW.

INSURERS AFFORDING COVERAGE

NAIC #

INSURED

CONTRACTOR

INSURER A:

INSURER B:

INSURER C:

INSURER D:

COVERAGES

THIS IS TO CERTIFY THAT THE POLICIES OF THE INSURANCE LISTED BELOW HAVE BEEN ISSUED TO THE INSURED NAME ABOVE FOR THE POLICY PERIOD
INDICATED, NOTWITHSTANDING ANY REQUIREMENT, TERM OR CONDITION OF ANY CONTRACT OR OTHER DOCUMENT WITH RESPECT TO WHICH THIS
CERTIFICATE MAY BE ISSUED OR MAY PERTAIN, THE INSURANCE AFFORDED BY THE POLICIES DESCRIBED HEREIN IS SUBJECT TO ALL THE TERMS,
EXCLUSIONS AND CONDITIONS OF SUCH POLICIES. LIMITS SHOWN MAY HAVE BEEN REDUCED BY PAID CLAIMS.

R |DL POLICY EFFECTIVE | POLICY EXPIRATION
LT |INS TYPE OF INSURANCE POLICY NUMBER DATE (MM/DD/YY) DATE (MM/DD/YY) LIMITS
E\IERAL LIABILITY EACH OCCURRENCE $ 3,000,000
X |COMMERCIAL GENERAL LIABILITY DAMAGE TO RENTED
CLAIMS MADE OCCUR PREMISES (Ea occurrence) $
A | MED EXP (Any one person) $
| PERSONAL & ADV INJURY $
GEN'L AGGREGATE LIMIT APPLIES PER: GENERAL AGGREGATE $ 3,000,000
POLICY PROJECT PRODUCTS - COMP/OP AGG [$
EOMOBILE LIABILITY COMBINED SINGLE LIMIT $ 2,000,000
| X ] ANY AUTO (Ea accident)
_ALL OWNED AUTOS BODILY INJURY $ 500,000
A | |SCHEDULED AUTOS (Per person)
| HIRED AUTOS BODILY INJURY $ 500,000
[ NON-OWNED AUTOS (Per accident)
| PROPERTY DAMAGE $ 500,000
(Per accident)
GARAGE LIABILITY AUTO ONLY - EA ACCIDENT |$
| ANY AUTO OTHER THAN EA ACC|$
) AUTO ONLY AGG [
A EXCESS/UMBRELLA LIABILITY EACH OCCURRENCE $
:OCCUR CLAIMS MADE IAGGREGATE $
$
[ [pEDUCTIBLE $
RETENTION $
WORKERS COMPENSATION AND WC SATUTORY LIMITS
EMPLOYERS' LIABILITY OTHER
A |ANY PROPRIETOR/PARTNER/EXECUTIVE
OFFICER/MEMBER EXCLUDED? E.L. EACH ACCIDENT $
If yes, describe under E.L. DISEASE - EA EMPLOYEE|$
SPECIAL PROVISIONS below E.L. DISEASE - POLICY LIMIT |$
B |OTHER

DESCRIPTION OF OPERATIONS/LOCATIONS/VEHICLES/EXCLUSIONS ADDED BY ENDORSEMENT/SPECIAL PROVISIONS

LIST PROJECT NAME, ENDORSE AS ADDITIONALLY INSURED: ORCHARD, HILTZ & McCLIMENT, INC., ORION TOWNSHIP
Attach the endorsement for additionally insured parties to the insurance certificate

CERTIFICATE HOLDER

CANCELLATION

OWNER/DEVELOPER

DAYS WRITTEN NOTICE TO THE CERTIFI

SHOULD ANY OF THE ABOVE DESCRIBED POLICIES BE CANCELLED BEFORE THE
EXPIRATION DATE THEREOF, THE ISSUING INSURER WILL ENDEAVOR TO MAIL 30
CATE HOLDER NAMED TO THE LEFT, BY+

AUTHORIZED REPRESENTATIVE




THIS ENDORSEMENT CHANGES THE POLICY. PLEASE READ IT CAREFULLY.

ADDITIONAL INSURED - DESIGNATED PERSON
OR ORGANIZATION

This endorsement modifies insurance provided under the following:

COMMERCIAL GENERAL LIABILITY COVERAGE PART

SCHEDULE

Name of Person or Organization:

Charter Township of Orion
OHMAGdvisors

A.

GA40841001

SECTION 1l - WHO IS AN INSURED is
amended to include as an insured the person
or organization shown in the Schedule but only
with respect to liability arising out of your op-
erations or premises owned by or rented to
you.

The following exclusion is added to SECTION
I - COVERAGES, COVERAGE A. BODILY
INJURY AND PROPERTY DAMAGE LIABIL-
ITY, 2. Exclusions and SECTION 1 - COV-
ERAGES, COVERAGE B. PERSONAL AND
ADVERTISING INJURY LIABILITY, 2. Exclu-
sions:

The insurance provided to the additional in-
sured does not apply to "bodily injury", "prop-
erty damage" or "personal and advertising in-
jury" arising out of the sole negligence or willful
misconduct of, or for defects in design fur-
nished by, the additional insured or its "em-
ployees".

SECTION IV - COMMERCIAL GENERAL LI-
ABILITY CONDITIONS. 5. Other Insurance
is amended to include:

Any insurance provided by this endorsement
shall be primary to other insurance available to
the additionalinsured except:

a. As otherwise provided in SECTION IV -
COMMERCIAL GENERAL LIABILITY
CONDITIONS,5. other Insurance; or

b. For any other valid and collectible insur-
ance available to the additionalinsured as
an additional insured by attachment of an
endorsement to another insurance policy
that is written on an excess basis. In such
case, the coverage provided under this
endorsement shall also be excess.

Includes copyrighted material of Insurance

Services Office, Inc., with its permission.



APPENDIX B

INSPECTION ESCROW/
MAIN TENANCE & GUARANTEE BOND



BASISFOR CALCULATING INSPECTION ESCROW AND
MAINTENANCE & GUARANTEE BOND

Escrow charges will cover costsassocatedwith the pe-constriction meeting, full-time
inspection, field engineering dueto change requests from appoved pans,witnessng of water
main pessuretestand sanitary sewer air test (if applicable), final site ingedion, reviewing of
fiRecord Drawings @and any public sewer or water main easements, and inspetion
administration. Thismoney will beplaced in an escrow account andany unused funds will be
refunded. If the esimated amountis not suficient to cover theprged inspedion cost, an
additional fee shall berequired priorto acceptance by the Township.

A Mainterance & GuaranteeBondfor 25% of the enginead estimateof al public
improvements will berequired priorto acceptance by the Township.

Thefollowing is a sutmary of theitemsthat will be included when cdculating the Inspection
Escrow and the Maintenance & GuaranteeBond. Pleasenote that same sites may step out of the
boundiries herein andwill need to be teaed uniquey.

A. INSPECTION ESCROW

Water Main
Sanitary Sewver
Storm Sewer
Grading

Pathway Inspedion

= =4 -8 -8 -9

B. MAINTENANCE & GUARANTEE BOND

1 Public Water Main
1 Public Sanitary
1 Public Pathway

Prior to constration, apre-constuction mesting will beheld. Thedeveloper will be
required to postheestimated insgdion escrow prior to scledulingthis meeting.



MAIN TENANCE AND GUARANTEE BOND

ObligeeReview or Project No. Bond No.
(if applicable)

KNOW ALL MEN BY THESEPRESENTS:

Thatwe, the devel oper, (hereinafter called
Principal), and (hereinafter called Surety), a corporation
organizedunder the laws of the Stateof and authorizedto do a suwrety busnessin the State
of Michigan, are held and firmly bound unto the municipal agency known asthe Charter Township of Orion
(hereinafter called Obligee) in the full and just sum of Dollarsand
Cents($ ), lawful money of the United Statesof America, for the payment of which sum,

well and truly to be made, we bind ourselves, our heirs, executors, administrators, successors and assigns jointly
and severally, firmly by thesepresents.

WHEREAS, said Principal has congructedor causedto have congructedthe foll owing desaibedpublic
improvementsin a public easement and/or right-of-way:

(Check all applicable items)

Starm Sewer System Roadway
Sanitary Sewer System Sidewalk
WaterMain System Other:

which have been or are about to be accepted by the Obligeefor the project known as
and locatedin Sectbn , T ,andR ; more

specifically at

AND WHEREAS, it is required that the Principal should guaranteethe project from defects caused by
faulty materials or workmanship for a period of 2 year(s) from and after the dateof acceptanceof same by the
Obligee.

The Obligeeshall notify the Principal in writing of any defect for which the Principal is respongble and
shall specify in said notice a reasonable period of time within which the Principal shell have to correct said defect.
If the Principal fails to correct such defect within the time specifiedin said notice, then the Surety shall have sixty
(60) days thereafter within which to take such action asit deems necessary to insure performanceof the Principal &
obligation. If such defect is not correctedafter the expiration of such sixty-day period, then the Obligeeshall have
the right to correct such defect and the Principal and Surety, jointly and severally, shell pay all costs and expenses
incurredby Obli geein correcting such defect; including but not limited to, the engineering, legal, administration and
other costs, together with any damages either direct or consequential, which the Obligeemay sugtain on account of
the Principalés failure to correct such defect. In addition, the Obligeeshall have the right to contract for the
correction of such defect and, upon acceptanceof the lowestregonsble bid, the Principal and Surety shall become
immediatdy liable for the amount of the said bid.

If any repair is necessary to be made atonceto pratectlife and property, then and in that case the Obligee
may take immediate steps to repair or barricade such defects without notice to the Principal or Surety. Insuch
accounting, the Obligeeshall not be held to obtainthe lowest figuresfor the doing of the work, or any part thereof,
but all sums actually paid therefore shall be chargedto the Principal or Surety. In this instance, the judgment of the
Obligeeis final and conclusive.

The Principal shall fully indemnify, defend and save harmlessthe Obligee, and its agents, consutants,
employees and officers from all suitsand actions for damages of every name and desciption brought or claimed
against them for, or on account of, any injury or damage to person or property receivedor sustainedby any party or
parties, by or from any of the acts or omisgons or through the negligence of said Principal, and its servants, agents
or employees, in the prosecution of the work, and from any and all claims arising underthe Workman&s
Compensation Act, so-called, of the State of Michigan.



NOW, THEREFORE, if the said Principal shall for a period of 2 year(s) from and after the dateof
acceptanceof the completedproject by the Obli geereplaceany and all defects arising in said work whether resulting
from defective materials or defective workmanship, thenthe above obli gation shall be null and void; otherwiseto
remainin full forceand effect for 2 year(s) from the dateof acceptanceby the Obligee.

IN WITNESSWHEREOF,the partieshave causedthis ingrument to be signedand sealed by their
regoective authorizedofficersthis day of 20 .

WITNESS PRINCIPAL

(seal)

By:

Name: Name:

Title:

Address:

Phone:

Fax:

SURETY

(seal)

By:

Name: Name:

Title:

Address:

Phone:

Fax:




APPENDIX C

THE CHARTER TOWNSHIP OF ORION STANDARD NOTES
& FIRE DEPARTMENT NOTES



CHARTERTOWNSHIP OF ORION STANDARD NOTES
CONSTRUCTION SHALL CONFORM TO CURRENT CHARTERTOWNSHIP OF ORION STANDARDS.

NO SITE WORK SHALL OCCURWHATSOEVERUNTIL THE SITE PLAN AND ENGINEERING PLAN HAVE BEEN
APPROVED, ALL FEESHAVE BEENPAID TO THE TOWNSHIP, AND THE PRE-CONSTRUCTIONMEETING HAS BEEN
HELD. IT SHALL ALSOBE NOTED THAT NO WORK SHALL BE PERFORMED WITHOUT INSPECTION.

ALL STREETSMUST BE MAINTAINED DURING CONSTRUCTION. STREETSSHALL BE KEPT FREEOFMUD, DIRT,
CONSTRUCTIONDEBRIS,DUST AND THE LIKE.

WORKING HOURS (INCLUDING RUNNING OF ANY MACHINERY) SHALL BE RESTRICTED TO MONDAY THROUGH
SATURDAY, 7:00 AM TO 7:00 PM; SUNUPTO SUNDOWN; WHICHEVERISLESS. CONSTRUCTION OPERATIONS
BEYOND THE PERIODSMENTIONED ABOVE SHALL BEPERMTTED ONLY AFTERWRITTEN APPROVAL OF THE
TOWNSHIP SUPERVISOROR THEIR DESIGNEE. PLEASEREFER TO ORDINANCE 135 (NOISEORIDINANCE) FOR
ORION TOWNSHIPTO OBTAIN ADDITIONAL REQUIREMENTSFORNOISERESTRICTIONS.

ALL MATERIALSAND MANUFACTURERSSHALL CONFORM TO THE STANDARD DETAILS.

UTILITY STRUCTURESSHALL NOT BE LOCATED IN DRIVEWAYS, AND WHERE POSSBLE, SHALL NOT BE
LOCATED IN PAVED AREAS.

THE CONTRACTORSHALL NOTIFY ALL UTILITY COMPANIESIN ACCORDANCEWITH ACT 53 OF PUBLICACT 174
OF 2013 AND ALSOCONTACT OAKLAND COUNTY UTILITY AND PROTECTION SERVICE(MISSDIG 1-800482-7177)
THREE (3) WORKING DAY SBEFORE THE START OFANY CONSTRUCTION.

THE CONTRACTOR SHALL PROVIDE NECESSARY SIGNS,BARRICADES AND LIGHTS TO PROTECT TRAFFIC AND
THE WORK AS DIRECTED BY THE ENGINEER. SUCH DEVICESSHALL BE PLACED PRIORTO STARTING WORK IN
AFFECTED AREAS.

PERINTERNATIONAL FIRE CODE 3310 - ACCESS FOR FIREFIGHTING: APPROVED VEHICLE ACCESSFOR
FIREARGHTING SHALL BE PROVIDED TO ALL CONSTRUCTIONORDEMOLITIONSITES.VEHICLE ACCESSSHALL BE
PROVIDED TO WITHIN 100 FEET OF THE TEMPORARY OR PERMANENT FIREDEPARTMENT CONNECTION.VEHICLE
ACCESSSHALL BE PROVIDED BY EITHER TEMPORARY OR PERMANENT ROADS, CAPABLE OF SUPPORTING
VEHICLE LOADING UNDER ALL WEATHER CONDITIONS.VEHICLE ACCESSSHALL BE MAINTAINED UNTIL
PERMANENT FIREAPPARATUSROADS ARE AVAILABLE.

ALL SOL EROSIONAND SEDIMENTATION CONTROLSSHALL BE IN ACCORDANCE WITH THE OAKLAND COUNTY
STANDARDSAND DETAILS. THE CONTRACTORSHALL FOLLOW LOCAL RULESAND REGULATIONSFORSOIL
EROSIONAND SEDIMENTATION CONTROL FOR ALL MATERIALSTHAT ARE DISPOSEDOF OFFOF THE PROJECT
SITE.

ALL SOL EROSIONMEASURESMUST BE PROPERLY PLACED PRIORTO GRADING OROTHER CONSTRUCTION
ACTIVITIES.

FIELD CHANGESTO THE APPROVED PLAN SHALL BEBROUGHT TOTHE ATTENTION OF THE INSPECTORON SITE,
WHO WILL DETERMINEWHETHER THE CHANGE S CONS DERED"SIGNIFICANT". "SIGNIFICANT" FIELD CHANGES
SHALL BESUBMITTEDTO THE TOWNSHIPBY THE DESIGN ENGINEER. THE TOWNSHIP SHALL NOT BE HELD
RESPONSBLE FOR DELAYS IN APPROVAL OF CHANGESTO THE APPROVED SITE IMPROVEMENT (ENGINEERING)
PLAN.

WHERE POSSBLE, PUBLICUTILITIESSHALL NOT BE PLACED UNDER PAVEMENT. THE CHARTERTOWNSHIP OF
ORION SHALL NOT BE RESPONSBLE FOR PAVEMENT, CURB, OROTHER RESTORATION OF PERMANENT
FACILITIESLOCATEDWITHIN THE MUNICIPAL EASEMENT.

3 WORKING DAYS PRIORTO STARTING CONSTRUCTION, CONTACT THE CONSTRUCTION DEPARTMENT OF
ORCHARD, HILTZ & McCLIMENT, INC. AT (734) 466-4539 TO SCHEDULE INSPECTION. OHM SHALL INSPECT ALL
SITE IMPROVEMENTSINCLUDING UNDERGROUND UTILITY INSTALLATION, EARTHWORK OPERATIONS,
RETAINING WALLS, ALL SIDEWALKS ORSAFETY PATHSIN ANY PUBLICR.O.W.,AND ANY ADDITIONAL ITEMS
NOTED DURING REVIEW OR AT THE PRE-CONSTRUCTIONMEETING. FINAL OCCUPANCY MAY BE AFFECTEDIF
PROCEDURESARE NOT FOLLOWED FOR PROPERINSPECTION.

PERMANENT FACILITIESOFANY TYPE, INCLUDINGBUT NOT LIMITEDTO, TREES,LIGHT POLES,DRAINAGE
STRUCTURES,SANITARY STRUCTURES,BENCHES, TRASHRECEPTACLES,ETC., WILL NOT BEALLOWED WITHIN
THE INFLUENCE OF THE PUBLICWATERMAIN OR SANITARY SEWEREASEMENTS.



(ContactRobert Smith, Fire Chief 1 (248) 391-0304 ext. 134)

NO PARKING SHALL BE PERMITTED AND/OR NO OBSTRUCTIONSSHALL BE PLACED OR
CONSTRUCTEDWITHIN FIFTEEN (15) FEET OF ANY FIREHYDRANT OR FIRE DEPARTMENT
CONNECTION, PUBLIC OR PRIVATE.

THE FIRE DEPARTMENT CONNECTION MUST BE LOCATED WITHIN ONE HUNDRED (100 FEET
OF A FIREHYDRANT AND WITHIN FIFTY (50) FEET OF A MINIMUM EIGHTEEN (18) FOOT WIDE
PAVED DRIVEWAY OR STREET.

GASMETERS, PROPANE TANKS, OVERHEAD ELECTRICAL SERVICE, AND TRANSFORMERS
MUST NOT BE LOCATED ON THE SAME SIDE OF THE BUILDING OR STRUCTURE ASTHE FIRE
DEPARTMENT CONNECTION UNLESSA CLEAR DISTANCE OF ONEHUNDRED FIFTY (150) FEET
CAN BE MAINTAINED BETWEENUTILITIESAND THE FIREDEPARTMENT CONNECTION.

ALL DRIVE AREAS MUST BE POSTED AS FIRE LANESWITH UNIFORM SIGNSIN KEEPING WITH
THE STANDARD ESTABLISHEDIN THE MICHIGAN MANUAL OF UNIFORM TRAFFIC CONTROL
DEVICES. SIGNSMUST BE ERECTED ON BOTH SIDESOF THE FIRELANESWITH SPACING
BETWEENSIGNSNOT TO EXCEED ONEHUNDRED (100) FEET.

DESIGNATED EXIT DOORSONTO DRIVES OR PARKING AREASMUST BE PROTECTEDWITH
GUARD POSTSOR PARKING BLOCKS.

A WHITEHIGH VISIBILITY STRIP SHALL BE PAINTED ON THE UPPERFLANGE OF ALL FIRE
HYDRANTS.



APPENDIX D

ALLOWABLE DISCHARGE RATESFOR DRAINAGE
DISTRICTSIN ORION TOWNSHIP

RETENTION/DETENTION STORAGE VOLUME &
ORIFICE SIZING

TYPICAL OCDC STANDPIPE DETAILS
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