GENOA TOWNSHIF

FEB 2 2 2018

GENOA CHARTER TOWNSHIP RECEIVED
Application for Site Plan Review — [ axe Shope

ENO A VILLXGE PH B
gtov\rn-s'hip | Amend ment

TO THE GENOA TOWNSHIP PLANNING COMMIS ION AND TOWNSHIP BOARD:
WALTER CoporV

SWNEL AGENT APPLICANT NAME & ADDRESS: COPONEN ARCHITECTE _B002 W. GRAND RIVEL,
Ifapplicant is not the owner, a letter of Authorization from Property Owner is needed. BRIGHTON, ml 48114
LAKESHORE VILAGE LT D HOUSIA/aAsgac/,qno,V
OWNER'S NAME & ADDRESS: 27777 (RAVKLIN RD, SUTE /410 SOUTHFIELD, M)A

LAKE SHORE VIULAGE APARTHIEATS M)
SITEADDRESS:ZdiEZ u:lﬁé.m CT._HOWELL, PARCEL #s): f’t}ﬁﬁéﬂ

APPLICANT PHONE: (8/0 1225~ 4{4./ OWNERPHONE:{ __ )

OWNER. AGENT OWNER EMAILL: @egmwamb[g‘;@atg@sbgg{abgl net

LOCATION AND BRIEF DESCRIPTION OF SITE: LAICE-SHRE VIUAGE APARTMENTS
PHASE THREE CoNSISTS OF |44 APARTMENTS AloNG Witth A
Busives /FITNESS CENTER., THE PROTECT WAS APPRINED LACT
XCTDBER. AND 16 CURRENTLY UMDER CONSTRUCTION.

BRIEF STATEMENT OF PROPOSED USE: _LAKECHIRE MIUAGE APARTMEATS

1S A RESIDENTIAL RENTAL COMMUNITY. CONSISTING OF ONE.
Wﬂﬂﬂ@g@_ﬁ@_&mrn APARTMEN TS WITH ClUg HovseE
AnD Swimming Pool-.
THE FOLLOWING BUILDINGS ARE PROPOSED: _THE PRDPOSED AMENDED SITE
PLAN WILL ADD (4) FOUR ONE BEDRIOM APARTIMENT UNITS
AND MOVE THE BUSINESS /EITNESS (PATER. %0 FEET TO.

AULLOW FOR FUTUIRE &X'?A NS ipN oF THE BUI LDINLr, SEE LETTER

I HEREBY CERTIFY THAT ALL INFORMATION AND DATA ATTACHED TO A.Nlﬁ l\m
PART OF THIS APPLICATION IS TRUE AND ACCURATE TO THE BEST OF MY
KNOWLEDGE AND BELIEF.

appress: BANZ. . Gromdriver, Svite A é’[g@jz v, Mi- 48114
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Couotact Information - Review Letters and Correspondence shall be forwarded to the following:
1IWALTER _COPONEN o COPONEN ARCHITECTS
Name Business Affilistico

povien srchitects

FEE EXCEEDANCE AGREEMENT

As stated on the site plan review fee schedule, all site plans are allocated two (2) consultant reviews and
one (1) Planning Commission meeting. If additional reviews or meetings are nec , the applicant

will be req\ﬁredgtn pay the actual incurred costs for the additional reviews. If applicable, additional review
fee payment will be required concurrent with submittal to the Township Board. By signing below,
applicant indicates agreement and full understanding of this policy.
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LOC ‘ 00 d GENOA TOWNSHIF

RECEIVED

February 15,2018

Genoa Township
2911 Dorr Road
Brighton, M1 48116

Re: Lakeshore I11 Site Plan Approval

To Whom It May Concern:

Lakeshore Village Limited Dividend Housing Association Limited Partners is the owner for the
construction of Lakeshore Village Apartments Phase IIl. This 144 unit project will be located on the
east side Chilson Rd, south of Grand River in Genoa Twp, MI.

The purpose of'this letter is to authorize Walt Coponen of Coponen Architects, P.C. to act as our agent to
coordinate site plan approval with Genoa Township for changes made to the original site plan, which
was approved in October 2016.

Should you need to contact me, I can be reached by telephone at 248-703-0145.
Sincerely,

Mark Lockwood
President and CEO

27777 Franklin Rd Suite 1410
Southfield Ml 48034-2337
248.203.0991



IMPACT ASSESSMENT
FOR
“LAKESHORE VILLAGE PHASE III”
AMENDED SITE PLAN APPROVAL
GENOA TOWNSHIP
LIVINGSTON COUNTY, MI

Prepared for:

THE LOCKWOOD COMPANIES
c/o Ms. Jennifer Lunsford
27777 Franklin Road, Suite 1410
Southfield, Ml 48034

Prepared by:

BOSS ENGINEERING COMPANY
3121 EAST GRAND RIVER AVE
HOWELL, MICHIGAN 48843
517-546-4836
BE Project No. 16-010

February 1, 2016
revision #1 February 24, 2016
revision #2 April 26, 2016
revision #3 Feburary 22, 2018



INTRODUCTION

The purpose of this Impact Assessment (lA) report is to show the effect that this proposed development
has on various factors in the general vicinity of the project. The format used for presentation of this report
conforms to the Submittal Requirements For Impact Assessment/Impact Statement guidelines in
accordance with Section 13.05 of the published Zoning Ordinance for Genoa Township, Livingston
County, Michigan.

DISCUSSION ITEMS

A. Name(s) and address(es) of person(s) responsible for preparation of the impact assessment
and a brief statement of their qualifications.

Prepared By:

BOSS ENGINEERING COMPANY
3121 E. Grand River

Howell, Michigan 48843

Phone: 517-546-4836

Prepared For:

Ms. Jennifer Lunsford

The Lockwood Companies
27777 Franklin Road, Suite 1410
Southfield, Ml 48034

B. Description of the site, including existing structures, man made facilities, and natural features,
all-inclusive to within 10’ of the property boundary.

The subject site is located on the east side of Chilson Road, bounded on the south by the
Chesapeake & Ohio Railroad and on the north by the existing Lakeshore Village Phase Il property.
The site improvements are located on a part a property owned by Lakeshore Village, LDHA, LP. The
parcel number is 4711-06-400-015. The overall acreage of the site is 27.80 acres. The property is
located in the Southeast ¥4 of Section 6, T2N-R5E, Genoa Township, Livingston County, Michigan.
Current zoning of the site is MDR (Medium Density Residential).

Currently on site is an existing natural gas well and access driveway located within easements.

The site is gently rolling with areas of steeper slopes and generally slopes from the Northwest to the
Southeast, with a county drain (Marion-Genoa County Drain Branch No. 3) that flows to a culvert
under the railroad at the south end of the site. Elevations vary between 969.0+ and 935.0%,
respectively.

Adjacent properties include:
South — Farmland / Planned Industrial Development (zoned PID)
North — Lakeshore Village Phase Il (zoned MDR) / Single Family Homes (zoned SR)
East — Industrial Buildings (zoned IND)
West — Chilson Road / MHOG Sewage Treatment Plant (zoned PRF)

C. Impact on natural features: A written description of the environmental characteristics of the
site prior to development, i.e., topography, soils, vegetative cover, drainage, streams, creeks
or ponds.

The site is gently rolling with areas of steeper slopes and generally slopes from the Northwest to the
Southeast, with a county drain (Marion-Genoa Drain Brain No. 3) that flows to a culvert under the
railroad at the south end of the site. Elevations vary between 969.0+ and 935.0+, respectively.

The USDA Soil Conservation Service “Soil Survey of Livingston County, Michigan”, indicates native
site soils consist of:



1. MIAMI LOAM (MoB), 2% to 6% slopes. Surface runoff is slow, permeability is moderate, and
erosion hazard is slight.

2. MIAMI LOAM (MoC), 6% to 12% slopes. Surface runoff is medium, permeability is moderate,
and erosion hazard is moderate.

3. BOYER-OSHTEMO LOAMY SANDS, 2% to 6% slopes. Surface runoff is very slow, permeability
is moderately rapid, and erosion hazard is slight.

4. GILFORD SANDY LOAM (Gd), 0% to 2% slopes. Surface runoff is very slow, permeability is
moderately rapid, and erosion hazard is slight.

5. CONOVER LOAM (CvA), 0% to 2% slopes. Surface runoff is slow, permeability is moderately
slow, and erosion hazard is slight.

Vegetative cover for the site includes heavy woods and low brush cover. There are three main areas
that are heavily wooded with predominantly Poplar and Birch scrub vegetation (the majority of which
is less than 4-in caliper). These vegetated areas are of low-quality and the majority of will be
removed for the development.

The National Wetland Inventory Plan prepared by the United States Department of the Interior, Fish
and Wildlife Service indicates that there are no wetlands located on the site. However, preliminary
field observations of the site indicate that wetlands are present onsite.

Site drainage from the proposed site will be directed to storm sewers for conveyance. All site
drainage will be directed into multiple proposed detention basins on site. The proposed detention
basins will outlet to the existing Marion-Genoa County Drain Branch No. 3 located onsite.

Impact on storm water management: description of soil erosion control measures during
construction.

Surface runoff during periods of construction will be controlled by proper methods set forth by the
Livingston County Drain Commissioner. These methods shall include silt fence, silt sacks, and
seeding with mulch and/or matting.

At the time of construction, there may be some temporary dust, noise, vibration and smoke, but these
conditions will be of relatively short duration and shall be controlled by applying appropriate
procedures to minimize the effects, such as watering if necessary for dust control.

Impact on surrounding land use: Description of proposed usage and other man made
facilities; how it conforms to existing and potential development patterns. Effects of added
lighting, noise or air pollution which could negatively impact adjacent properties.

The applicant is proposing to construct new buildings and parking lots. The new buildings will consist
of apartments and a business center for the development. The property on which the site
development is located is HDR (High Density Residential). The proposed buildings and parking lots
conform to the existing and potential land development patterns in the area.

The existing vegetation onsite is of poor quality and will be removed for the proposed development.
Proposed landscaping will enhance the character of the existing site.

Chilson Road presently experiences a medium volume of traffic along with associated noise level
generated from commercial vehicles. The proposed buildings are expected to accommodate an
increase in residents, which is consistent with the property’s zoning (HDR). There will be minimal
increase in the amount of noise emanating from the site due to the proposed site improvements.

Additional lighting is proposed on site and is to be directed away from adjacent properties to limit
adverse affects of lighting. Proposed landscaping along the property boundary will help serve as a
visual buffer and as a noise buffer. Additional noise created by the development will be minimal and
due to the nature of the adjacent properties (commercial and industrial facilities to the east, residential



properties to the north, sewage treatment plant to the west), there will be very low impact. There will
be no increase in the amount of odor emanating from the site.

Impact on public facilities and services: Description of number of residents, employees,
patrons, and impact on general services, i.e., schools, police, fire.

The proposed development is planned to include the construction of 148 residential apartment units,
with an expected 259 residents added to the community. This expected total includes 160 adults and
99 children. The additional residents will not cause a significant change in the availability of services.

Impact on public utilities: Description of public utilities serving the project, i.e., water, sanitary
sewer, and storm drainage system. Expected flows projected in residential units.

There are new water, sanitary, and storm sewer drainage services proposed for the apartments,
business center, and parking lots.

A new water main service is proposed to tie into the existing watermain that is located north of the
subject site in Lakeshore Village Phase Il on St Clair Ct. The new water main will be constructed
through the development to the intersection of the private road entrance on Chilson Road for future
extensions.

A new storm sewer system is proposed throughout the site and will connect two new detention basins
on the southeast and south central areas of the site. These basins will both outlet to the existing
Marion-Genoa County Drain Branch No. 3.

A new sanitary sewer system is proposed throughout the site and will connect to an existing sanitary
sewer located in Victory Drive that drains to an existing lift station through an existing easement the
adjacent site to the east of the subject site.

Storage or handling of any hazardous materials: Description of any hazardous materials
used, stored, or disposed of on-site.

Lakeshore Village Phase Il will not be storing or handling any hazardous materials.

Impact on traffic and pedestrians: Description of traffic volumes to be generated and their
effect on the area.

The proposed expansion of the apartment community will house residents who will work in the
surrounding community. Based on the Institute of Transportation Engineers’ Trip Generation Manual,
the expected increase of traffic volumes correlates with Land-Use #221 (Low-Rise Apartments). With
the construction of 148 apartment units, the expected vehicular trips generated from this development
will be 1,156 total trips per day with an AM peak volume of 81 trips and a PM peak volume of 101
trips.

The current residents of Lakeshore Village Apartments Phases | & Il exit the property from Tahoe
Boulevard at East Grand River Avenue. A sampling of traffic patterns from the existing residents
indicates that approximately 16% of traffic is traveling westbound on East Grand River Avenue during
the AM peak time period. Tahoe Boulevard is three lanes at the intersection with East Grand River
Avenue with two exiting lanes and one entrance lane.

With the addition of the new driveway on Chilson Road that is proposed as a part of this
development, an alternate route for traffic travelling westbound on East Grand River Avenue will be
provided. Exiting right turns from the new driveway will travel approximately one mile north to the
signalized intersection of East Grand River Avenue and Chilson Road. Since the Latson Road/I-96
interchange was constructed in 2013, Chilson Road traffic volumes have decreased more than 50%.
With the reduction of traffic volumes on Chilson Road, this development will have minimal impact on
traffic volumes at the intersection of East Grand River Avenue and Chilson Road.



The Livingston County Road Commission has determined that the additional traffic generated by this
development will require acceleration and deceleration lanes, but bypass or left-turn lanes will not be
required.

Through an information campaign, the developer will also encourage existing residents of Lakeshore
Village Apartments Phases | & Il who are traveling westbound on East Grand River Avenue to utilize
the Chilson Road driveway, reducing wait times at the intersection of Tahoe Boulevard and East
Grand River Avenue.

At the direction of the Genoa Township Planning Commission at the March 14, 2016 meeting, a traffic
impact study was completed by David Sonnenberg, P.E. with Traffic Engineering Associates. This
study was reviewed during the initial Site Plan approval process.

J. Special provisions: Deed restrictions, protective covenants, etc.

There is an existing natural gas well and access driveway located on the subject property. The
existing easements for the well and driveway will be adjusted to ensure access and operation of the
well

K. Description of all sources:
- Genoa Township Zoning Ordinance
2013 Genoa Township Master Plan Update
“Soil Survey of Livingston County, Michigan” Soil Conservation Services, U.S.D.A.
National Wetlands Inventory, U.S. Department of Interior, Fish and Wildlife Service
Lockwood Development Company Topographic Survey (BE #15-357 - October 2015)



AMENDED SITE PLAN
FOR

LAKESHORE VILLAGE APARTMENTS

LEGAL DESCRIPTIONS

LAND IN THE TOWNSHIP OF GENOA, LIVINGSTON COUNTY, MICHIGAN, DESCRIBED AS FOLLOWS:

PARCEL 2-B:

PART OF THE SOUTHEAST % OF SECTION 6, TOWN 2 NORTH, RANGE 5 EAST, GENOA TOWNSHIP, LIVINGSTON COUNTY, MICHIGAN, MORE
PARTICULARLY DESCRIBED AS FOLLOWS: COMMENCING AT THE EAST % CORNER OF SAID SECTION 6; THENCE ALONG THE NORTH LINE OF "GRAND
OAKS WEST INDUSTRIAL PARK,” A SUBDIVISION AS RECORDED IN LIBER 30 OF PLATS ON PAGES 1-5 OF LIVINGSTON COUNTY RECORDS, SOUTH 86
DEGREES 35 MINUTES 09 SECONDS WEST, 330.00 FEET; THENCE ALONG THE WEST LINE OF SAID SUBDIVISION, SOUTH 01 DEGREE 04 MINUTES O1
SECOND EAST, 351.89 FEET; THENCE CONTINUING ALONG SAID WEST LINE, SOUTH 86 DEGREES 35 MINUTES 09 SECONDS WEST, 100.00 FEET;
THENCE CONTINUING ALONG SAID WEST LINE, SOUTH 07 DEGREES 28 MINUTES 54 SECONDS WEST, 658.72 FEET TO THE POINT OF BEGINNING OF
THE PARCEL TO BE DESCRIBED; THENCE CONTINUING ALONG SAID WEST LINE, SOUTH 07 DEGREES 28 MINUTES 54 SECONDS WEST, 1427.53 FEET;
THENCE ALONG THE NORTHERLY RIGHT—OF—WAY LINE OF THE C&O RAILROAD, NORTHWESTERLY ON AN ARC LEFT, HAVING A LENGTH OF 893.38
FEET, A RADIUS OF 2834.50 FEET, A CENTRAL ANGLE OF 18 DEGREES 03 MINUTES 31 SECONDS AND A LONG CHORD WHICH BEARS NORTH 67
DEGREES 50 MINUTES 07 SECONDS WEST, 889.69 FEET; THENCE ALONG THE CENTERLINE OF CHILSON ROAD (66 FOOT WIDE RIGHT—OF—WAY),
NORTH 18 DEGREES 44 MINUTES 40 SECONDS WEST, 809.27 FEET; THENCE NORTH 89 DEGREES 00 MINUTES 29 SECONDS EAST, 487.21 FEET,;
THENCE NORTH 01 DEGREE 06 MINUTES 44 SECONDS WEST, 408.86 FEET; THENCE SOUTH 82 DEGREES 31 MINUTES 05 SECONDS EAST, 797.47
FEET, TO THE POINT OF BEGINNING. CONTAINING 27.80 ACRES

TAX ITEM NO,: 11-06—400-015—-201-47070

CONSTRUCTION NOTES
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THE CONTRACTOR SHALL COMPLY WITH THE FOLLOWING NOTES AND ANY WORK INVOLVED SHALL BE CONSIDERED INCIDENTAL TO THE CONTRACT.
1. THE CONTRACTOR SHALL HOLD HARMLESS THE DESIGN PROFESSIONAL, MUNICIPALITY, COUNTY, STATE AND ALL OF ITS SUB CONSULTANTS, PUBLIC AND PRIVATE UTILITY

COMPANIES, AND LANDOWNERS FOR DAMAGES TO INDIVIDUALS AND PROPERTY, REAL OR OTHERWISE, DUE TO THE OPERATIONS OF THE CONTRACTOR AND/OR
THEIR SUBCONTRACTORS.

DO NOT SCALE THESE DRAWINGS AS IT IS A REPRODUCTION AND SUBJECT TO DISTORTION.

A GRADING PERMIT FOR SOIL EROSION-SEDIMENTATION CONTROL SHALL BE OBTAINED FROM THE GOVERNING AGENCY PRIOR TO THE START OF CONSTRUCTION.

IF DUST PROBLEM OCCURS DURING CONSTRUCTION, CONTROL WILL BE PROVIDED BY AN APPLICATION OF WATER, EITHER BY SPRINKLER OR TANK TRUCK.

ALL CONSTRUCTION AND MATERIALS SHALL BE IN ACCORDANCE WITH LOCAL MUNICIPAL STANDARDS AND SPECIFICATIONS.

THE CONTRACTOR IS RESPONSIBLE FOR OBTAINING ALL REQUIRED TOWNSHIP, COUNTY, AND STATE OF MICHIGAN PERMITS.

PAVED SURFACES, WALKWAYS, SIGNS, LIGHTING AND OTHER STRUCTURES SHALL BE MAINTAINED IN A SAFE, ATTRACTIVE CONDITION AS ORIGINALLY DESIGNED AND
CONSTRUCTED.

8. ALL BARRIER-FREE FEATURES SHALL BE CONSTRUCTED TO MEET ALL LOCAL, STATE AND A.D.A. REQUIREMENTS.

ANY DISCREPANCY IN THIS PLAN AND ACTUAL FIELD CONDITIONS SHALL BE REPORTED TO THE DESIGN ENGINEER PRIOR TO THE START OF CONSTRUCTION.
CONTRACTOR SHALL BE RESPONSIBLE FOR VERIFICATION OF ALL SETBACKS, EASEMENTS AND DIMENSIONS SHOWN HEREON BEFORE BEGINNING
CONSTRUCTION.

THE CONTRACTOR SHALL CONTACT ALL OWNERS OF EASEMENTS, UTILITIES AND RIGHTS-OF-WAY, PUBLIC OR PRIVATE, PRIOR TO THE START OF CONSTRUCTION.

THE CONTRACTOR SHALL COORDINATE WITH ALL OWNERS TO DETERMINE THE LOCATION OF EXISTING LANDSCAPING, IRRIGATION LINES & PRIVATE UTILITY LINES.
THE CONTRACTOR IS RESPONSIBLE FOR ANY DAMAGE TO EXISTING LANDSCAPING, IRRIGATION LINES, AND PRIVATE UTILITY LINES.

THE CONTRACTOR SHALL REMOVE ALL TRASH AND DEBRIS FROM THE SITE UPON COMPLETION OF THE PROJECT.

THE CONTRACTOR SHALL MAINTAIN THE SITE IN A MANNER SO THAT WORKMEN AND PUBLIC SHALL BE PROTECTED FROM INJURY, AND ADJOINING PROPERTY
PROTECTED FROM DAMAGE.

THE CONTRACTOR SHALL KEEP THE AREA OUTSIDE THE "CONSTRUCTION LIMITS" BROOM CLEAN AT ALL TIMES.

THE CONTRACTOR SHALL CALL MISS DIG A MINIMUM OF 72 HOURS PRIOR TO THE START OF CONSTRUCTION.

ALL EXCAVATION UNDER OR WITHIN 3 FEET OF PUBLIC PAVEMENT, EXISTING OR PROPOSED SHALL BE BACKFILLED AND COMPACTED WITH SAND (MDOT CLASS II).

ALL PAVEMENT REPLACEMENT AND OTHER WORKS COVERED BY THESE PLANS SHALL BE DONE IN ACCORDANCE WITH THE REQUIREMENTS OF THE TOWNSHIP,
INCLUDING THE LATEST MICHIGAN DEPARTMENT OF TRANSPORTATION (MDOT) SPECIFICATIONS FOR HIGHWAY CONSTRUCTION.

THE CONTRACTOR IS RESPONSIBLE FOR ALL DAMAGE TO EXISTING UTILITIES.

NO ADDITIONAL COMPENSATION WILL BE PAID TO THE CONTRACTOR FOR ANY DELAY OR INCONVENIENCE DUE TO THE MATERIAL SHORTAGES OR RESPONSIBLE DELAYS
DUE TO THE OPERATIONS OF SUCH OTHER PARTIES DOING WORK INDICATED OR SHOWN ON THE PLANS OR IN THE SPECIFICATION OR FOR ANY REASONABLE
DELAYS IN CONSTRUCTION DUE TO THE ENCOUNTERING OR EXISTING UTILITIES THAT MAY OR MAY NOT BE SHOWN ON THE PLANS.

DURING THE CONSTRUCTION OPERATIONS, THE CONTRACTOR SHALL NOT PERFORM WORK BY PRIVATE AGREEMENT WITH PROPERTY OWNERS ADJACENT TO THE
PROJECT.

IF WORK EXTENDS BEYOND NOVEMBER 15, NO COMPENSATION WILL BE DUE TO THE CONTRACTOR FOR ANY WINTER PROTECTION MEASURES THAT MAY BE REQUIRED
BY THE ENGINEER.

NO TREES ARE TO BE REMOVED UNTIL MARKED IN THE FIELD BY THE ENGINEER.

THE CONTRACTOR SHALL BE RESPONSIBLE FOR ANY DAMAGE TO THE PROPERTY BEYOND THE CONSTRUCTION LIMITS INCLUDING BUT NOT LIMITED TO EXISTING
FENCE, LAWN, TREES AND SHRUBBERY.

ALL AREAS DISTURBED BY THE CONTRACTOR BEYOND THE NORMAL CONSTRUCTION LIMITS OF THE PROJECT SHALL BE SODDED OR SEEDED AS SPECIFIED OR DIRECTED
BY THE ENGINEER.

ALL ROOTS, STUMPS AND OTHER OBJECTIONABLE MATERIALS SHALL BE REMOVED AND THE HOLE BACKFILLED WITH SUITABLE MATERIAL. WHERE GRADE CORRECTION I
S REQUIRED, THE SUBGRADE SHALL BE CUT TO CONFORM TO THE CROSS-SECTION AS SHOWN IN THE PLANS.

TRAFFIC SHALL BE MAINTAINED DURING CONSTRUCTION. THE CONTRACTOR SHALL BE RESPONSIBLE FOR PROVIDING ALL SIGNS AND TRAFFIC CONTROL DEVICES. FLAG
PERSONS SHALL BE PROVIDED BY THE CONTRACTOR IF DETERMINED NECESSARY BY THE ENGINEER. ALL SIGNS SHALL CONFORM TO THE MICHIGAN MANUAL OF
UNIFORM TRAFFIC CONTROL DEVICES AT NO COST TO THE TOWNSHIP. NO WORK SHALL BE DONE UNLESS THE APPROPRIATE TRAFFIC CONTROL DEVICES ARE IN
PLACE.

ALL DEMOLISHED MATERIALS AND SOIL SPOILS SHALL BE REMOVED FROM THE SITE AT NO ADDITIONAL COST, AND DISPOSED OF IN ACCORDANCE WITH LOCAL, STATE
AND FEDERAL REGULATIONS.

AFTER REMOVAL OF TOPSQIL, THE SUBGRADE SHALL BE COMPACTED TO 95% OF ITS UNIT WEIGHT.

ALL GRADING IN THE PLANS SHALL BE DONE AS PART OF THIS CONTRACT. ALL DELETERIOUS MATERIAL SHALL BE REMOVED FROM THE SUBGRADE PRIOR TO
COMPACTING.

NO SEEDING SHALL BE DONE AFTER OCTOBER 15 WITHOUT APPROVAL OF THE ENGINEER.

ANY EXISTING APPURTENANCES SUCH AS MANHOLES, GATE VALVES, ETC. SHALL BE ADJUSTED TO THE PROPOSED GRADE AND SHALL BE CONSIDERED INCIDENTAL TO
THE CONTRACT.

SOIL EROSION MEASURES SHALL BE MAINTAINED BY THE CONTRACTOR UNTIL VEGETATION HAS BEEN RE-ESTABLISHED.

ALL PERMANENT SIGNS AND PAVEMENT MARKINGS SHALL BE INSTALLED IN ACCORDANCE WITH THE LATEST REVISION OF THE MICHIGAN MUTCD MANUAL AND SHALL BE
INCIDENTAL TO THE CONTRACT.

THE EXISTING AND PROPOSED ONSITE DRAINAGE SYSTEMS ARE TO BE OWNED AND PROPERLY MAINTAINED BY THE PROPERTY OWNER.

PHASE 3

PART OF SE 1/4, SECTION 8, T2N R5E

GENOA TOWNSHIP, LIVINGSTON COUNTY, MI

4711-06—-400-014
LAKESHORE VILLAGE LDHA, LP
2777 FRANKLIN RD., SUIE 1410
SOUTHFIELD, MI 48034-8209

PROPERTY ADDRESS:

2812 ONTARIO CT.

HOWELL, M| 48843
ZONED: MDR

S,
g Oy

AvOd NOSLVT

OVERALL SITE MAP

NO SCALE

INDEMNIFICATION STATEMENT

THE CONTRACTOR SHALL HOLD HARMLESS THE DESIGN PROFESSIONAL, MUNICIPALITY, COUNTY, STATE
AND ALL OF ITS SUB CONSULTANTS, PUBLIC AND PRIVATE UTILITY COMPANIES, AND LANDOWNERS FOR
DAMAGES TO INDIVIDUALS AND PROPERTY, REAL OR OTHERWISE, DUE TO THE OPERATIONS OF THE
CONTRACTOR AND/OR THEIR SUBCONTRACTORS.

PROJECT TEAM:
COPONEN ARCHITECTS

8002 W. GRAND RIVER, SUITE A

BRIGHTON, MI 48114
CONTACT: WALTER COPONEN
PHONE: 810.225.4141

KENNETH WEIKAL LANDSCAPE ARHITECTURE

33203 BIDDESTONE LANE
FARMINGTON HILLS, Ml 48334
CONTACT: KEN WEIKAL
PHONE: 248.477.3600

PHASE 3

PREPARED FOR:
THE LOCKWOOD COMPANIES

NO SCALE
SHEET
NO DESCRIPTION
*C1 COVER SHEET
C2 EXISTING CONDITIONS & DEMOLITION PLAN
C3 OFF-SITE EXISTING CONDITIONS & DEMOLITION PLAN
C4 NATURAL FEATURES PLAN
*C5 SITE PLAN
C6 OFF-SITE SITE PLAN
*C7 GRADING, DRAINAGE, & SOIL EROSION CONTROL PLAN
*C8 GRADING, DRAINAGE, & SOIL EROSION CONTROL PLAN
C9 GRADING, DRAINAGE, & SOIL EROSION CONTROL PLAN
C10 OFF-SITE GRADING, DRAINAGE, & SOIL EROSION CONTROL PLAN
Cl1 OVERALL DRAINAGE SHEET
*C12 UTILITY PLAN
C13 OFF-SITE UTILITY PLAN
Cl4 LIGHTING PLAN
C15 FIRE PROTECTION PLAN
Cl16 CONSTRUCTION DETAILS
*C17 CONSTRUCTION DETAILS
C18 CONSTRUCTION DETAILS / FLOODPLAIN MITIGATION CALCULATIONS
C19 M.H.O.G. STANDARD DETAILS
C20 M.H.O.G. STANDARD DETAILS
L100 SHEET INDEX
*L101 SITE LANDSCAPE PLAN
*L102 SITE LANDSCAPE PLAN
L103 SITE LANDSCAPE PLAN
L104 PLAY AREA
Al FLOOR PLANS
A2 FLOOR PLANS
A3 UNIT FLOOR PLANS
A4 UNIT ELEVATIONS
A5 HEALTH AND WEALTH CENTER BUILDING
A7 BUILDING FLOOR PLAN
A8 BUILDING FLOOR PLAN AND ELEVATIONS
Al13 HEALTH AND WEALTH CENTER ELEVATIONS
TS-1 REFUSE COLLECTION STATION
MP-1 MAIL PAVILION
*A29 BLDG. TYPE IV FLOOR PLAN
\ *A30 BLDG. TYPE IV ELEVATIOND /

27777 FRANKLIN ROAD, SUITE 1410

SOUTHFIELD, MI 48034
CONTACT: MARK LOCKWOQOD
PHONE: 248.433.7401

PREPARED BY:

FBOSS

Engineering
Engineers Surveyors Planners Landscape Architects
3121 E. GRAND RIVER AVE.
HOWELL, MI. 48843

800.246.6735 FAX 517.548.1670
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AREA AREA RUNOFF EQUVN. |NTEN- TIMEOF  ADDL RUNOFF  PIPE PIPE  VELOCITY  HYDRAULIC ACTUAL MANNING  MANNING'S HGELEV HGELEV RIMELEV INVERT  INVERT DROP RIM- RIM- PIPE FLOW
PIPE FROM TO DRAIN ACRES IMPERV PERV COEFF AREA  SITY  CONC. RUNOFF (CFS) LENGTH DIA FLOWING GRADIENT  SLOPE FLOW VELOCITY TIME UPPER  LOWER  UPPER  UPPER  LOWER DISTANCE INV HG COVER THRU
AREA A 0.9 0.2 c A*C [ T Q Q (LF) (IN) FULL (FPS)  SLOPE%  USED CAPACITY  (FT/SEC) (MIN) END END END END END F7 >1 >2.667 COVER
14 CB14 CB13 14 0.14 0.01 0.13 026 0.0377 437 15.06 0.43 0.84 91 12 1.07 2.00% 2.00% 5.05 6.43 0.24 953.30 951.47 956.15 952.50 950.67 3.65 2.85 2.65 0.16
13 CB13 CB12 13 0.23 0.20 0.04 0.79 0.1838 434 15.30 0.14 1.78 45 12 2.27 2.00% 2.00% 5.05 6.43 0.12 951.47 950.57 955.50 950.67 949.77 483 4.03 3.83 0.80
12 CB12 CB11 12 0.84 0.16 0.68 0.33 028 433 15.42 3.00 24 12 3.82 1.50% 1.50% 438 557 0.07 950.57 950.21 954.70 949.77 949.41 493 413 3.93 1.21
1 CB11 MHO08 11 0.40 0.21 0.20 0.56 0.2246 432 15.49 0.81 4.77 103 15 3.89 0.54% 0.75% 561 457 0.38 950.21 949.44 954.70 949.21 948.44 5.49 449 424 0.97
8 MHO8 CBO06 8 - - - - - 4.28 15.86 4.77 267 15 3.89 0.54% 0.75% 561 457 0.97 949.44 947 44 956.50 948.44 946.44 165 8.06 7.06 6.81 0.00
6 CB06 CBO05 6 0.29 0.08 0.22 0.38 0.1128 4.18 16.84 0.51 576 157 18 3.26 0.50% 0.50% 7.45 4.21 0.62 945.79 945.00 951.70 944 .59 943.80 7.1 591 4.01 047
5 CB05 CB04 5 0.39 0.27 0.12 069 0.2681 4.12 17.46 6.86 132 18 3.88 0.42% 0.50% 7.45 4.21 0.52 945.00 944 .34 947 .95 943.80 943.14 415 2.95 2.65 1.11
4 CB04 CBO02 4 0.49 0.32 0.17 065 03212 407 17.98 8.17 78 21 3.40 0.50% 0.50% 11.23 467 0.28 944 .34 943.95 947.30 942 .94 942 .55 4.36 2.96 2.61 1.31
2 CcB02 MHO1 2 1.54 0.55 1.00 045 06897 4.05 18.26 1.58 12.54 121 24 3.99 0.50% 0.50% 16.04 5.11 0.39 943.95 943.35 947.35 942 .35 941.75 5.00 3.40 3.00 2.79
1 MHO1 FESO00 1 - - - - - 4.01 18.65 0.34 12.89 99 24 4.10 0.50% 0.50% 16.04 5.11 0.32 943.35 942 .85 949.00 941.75 941.25 7.25 565 525 0.00
3 CB03 CBO02 3 1.1 0.20 0.91 0.33 0.3622 438 15.00 1.58 132 12 2.02 0.50% 0.50% 2.53 3.22 0.68 945.00 944 .34 948.00 944 .20 943.54 3.80 3.00 2.80 1.58
7 CB07 CBO06 7 0.18 0.12 0.06 066 0.1164 438 15.00 0.51 28 12 0.65 1.00% 1.00% 3.57 455 0.10 946.07 945.79 951.70 94527 944 .99 6.43 563 543 0.51
32 OCS32 FES33 - - - - - - - - 0.92 115 12 1.17 0.50% 0.50% 2.53 3.22 0.59 940.80 940.23 947.00 940.00 939.43 7.00 6.20 6.00 0.00
27 CcB27 CB26 27 0.45 0.21 0.23 0.54 0.2394 438 15.00 1.05 131 12 1.33 0.32% 0.32% 2.02 2.57 0.85 946.05 94563 951.50 945.01 944 .59 6.49 545 5.49 1.05
26 CB26 CB25 26 0.37 0.21 0.17 059 0218 428 15.85 1.69 367 188 15 299 0.32% 0.25% 3.24 264 1.19 94563 945.03 950.30 944 .39 943.92 591 467 4.66 0.93
25 CB25 CB24 25 0.25 0.23 0.02 085 0.2108 4.16 17.04 1.09 565 87 18 3.19 0.29% 0.25% 527 2.98 0.49 945.03 94478 948.75 943.72 943.50 5.03 3.72 3.53 0.88
24 CB24 CB23 24 0.39 0.22 0.17 060 0.2348 4.12 17.52 0.51 712 134 18 4.03 0.46% 0.40% 6.66 3.77 0.59 94478 944 17 947.80 943.50 942 .97 4.30 3.02 2.80 0.97
23 CB23 CB18 23 0.32 0.21 0.1 066 0.2101 4.06 18.12 1.49 9.46 100 24 3.01 0.35% 0.35% 13.42 427 0.39 944 17 943.82 948.55 942 .57 94222 0.10 5.98 438 3.98 0.85
18 CcB18 CB17 18 0.22 0.20 0.02 0.84 0.1879 4.02 18.51 12.93 23.15 100 30 4.72 0.32% 0.35% 24.33 496 0.34 943.72 943.39 949.20 941.72 941.36 7.48 548 498 0.76
17 CB17 FES16 17 0.35 0.28 0.08 0.75 0.2641 399 18.85 24.20 114 30 4.93 0.35% 0.32% 23.27 474 0.40 943.39 943.00 948.40 941.36 941.00 7.04 5.01 454 1.05
941.36
22 CcB22 CB21 22 5.59 0.09 5.50 021 1.1805 438 15.00 0.68 585 60 18 3.31 1.00% 1.00% 10.53 596 017 946.52 945.92 951.50 945.32 94472 6.18 498 468 5.16
21 CB21 CB20 21 0.56 0.38 0.19 067 0377 436 15.17 2.09 9.58 133 18 542 0.83% 1.00% 10.53 596 0.37 945.92 944 .59 951.50 94472 943.39 6.78 558 5.28 1.64
20 CB20 CB19 20 0.38 0.29 0.09 0.73 0.2786 432 15.54 10.78 36 18 6.10 1.05% 1.25% 11.78 6.66 0.09 944 .59 944 .14 950.80 943.39 942 .94 7.41 6.21 5.91 1.20
19 CB19 CB18 19 0.85 0.24 0.61 040 0.3411 431 15.63 12.25 28 18 6.93 1.35% 1.50% 12.90 7.30 0.06 944 14 943.72 949.20 942 .94 942 .52 6.26 5.06 476 147
29 CB29 CB26 29 0.32 0.25 0.07 0.75 0.2398 438 15.00 0.64 1.69 92 12 215 0.32% 0.32% 2.02 2.57 0.60 945.69 945.39 948.85 944 .89 944 .59 3.96 3.16 2.96 1.05
28 CB28 CB25 28 0.29 0.14 0.15 0.53 0.1524 438 15.00 0.43 1.09 50 12 1.39 0.32% 0.32% 2.02 2.57 0.32 945.08 944 .92 948.45 944 .28 944 .12 417 3.37 3.17 0.67
30 OCS30 FES31 - - - - - - - - 1.27 96 12 1.61 0.50% 0.50% 2.53 3.22 0.50 940.80 940.32 946.00 940.00 939.52 6.00 520 5.00 0.00
STORM SEWER INVENTORY
FES 00 CB11 CB22
FLARED END SECTION W/ ANIMAL GRATE 4' DIACATCH BASIN, COVER 'K’ 4'CB, COVER 'EJ\W 1581 TYPE M FLAT GRATE'
RIM N/A RIM 954.70 RIM 951.50
INVERT 24 941.25 INV. E 15 949.21 INV. SE 18 94532
INV.N 12 949.41 INV.N 6 946.12
INV. S 12 949 .41 2' SUMP
MHO1 2' SUMP
4' DIAMANHOLE, COVER 'A cB23
RIM 949.00 CB12 4' DIACATCH BASIN, COVER 'D'
INV. S 24 941.75 4' DIA CATCH BASIN, COVER 'K' RIM 948.55
INV.N 24 941.75 RIM 954.70 INV. E 24 942 .57
INV. E 6 94295 INV. E 12 949.77 INV.NW 18 942 97
INV. W 12 949.77 INV.N 6 943.77
2' SUMP INV. S 6 943.77
CB02 2' SUMP
4' DIACATCHBASIN, COVER 'D’ CcB13
RIM 947.35 4' DIACATCH BASIN, COVER 'D' CB24
INV. S 24 94235 RIM 955.50 4' DIACATCH BASIN, COVER 'D'
INV. E 21 942.55 INV. SW 12 950.67 RIM 947.80
INV.N 12 943.54 INV. NW 6 951.07 INV. E 18 943.50
2' SUMP INV. W 12 951.07 INV.NW 18 943.50
2' SUMP INV.N 6 94430
CB03 2' SUMP
2' DIACATCH BASIN, COVER 'D’ CB14
RIM 948.00 4' DIACATCH BASIN, COVER 'E' CB25
INV. S 12 944 .20 RIM 956.15 4' DIACATCH BASIN, COVER 'D'
2' SUMP INV. E 12 952.50 RIM 948.75
INV. NW 6 952.90 INV. SW 18 943.72
CB04 INV. N 6 952.90 INV.N 15 943.92
4' DIACATCHBASIN, COVER 'D' 2' SUMP INV. E 12 94412
RIM 947.30 2' SUMP
INV. W 21 94294 CcB15
INV.N 18 943.14 4' DIACATCH BASIN, COVER 'K CB26
2' SUMP RIM 955.10 4' DIACATCH BASIN, COVER 'D'
INV. N 12 950.23 RIM 950.30
CBO05 INV. W 8 950.49 INV.S 15 944 .39
4' DIACATCHBASIN, COVER 'D' 2' SUMP INV. W 12 944 .59
RIM 947.95 INV. E 12 944 .59
INV. S 18 943.80 FES 16 2' SUMP
INV.N 18 943.80 FLARED END SECTION W/ ANIMAL GRATE
2' SUMP RIM N/A CB27
INVERT 30 941.00 2' DIACATCH BASIN, COVER 'D'
CB06 RIM 951.50
4' DIA CATCH BASIN, COVER 'K' INV. E 12 945.01
RIM 951.70 CB17 2' SUMP
INV. SE 18 94459 5' DIACATCH BASIN, COVER 'D'
INV. SW 15 946.44 RIM 948.40 CB28
INV.N 12 944,99 INV. SE 30 941.36 4' DIA CATCH BASIN, COVER 'D'
2' SUMP INV. NW 30 941.36 RIM 948.45
2' SUMP INV. W 12 944 .28
CB07 INV. NE 6 94468
2' DIACATCHBASIN, COVER 'K’ CcB18 INV. SE 6 944,68
RIM 951.70 5' DIACATCH BASIN, COVER 'K’ 2' SUMP
INV. S 12 94527 RIM 949.20
2' SUMP INV. SE 30 941.72 CB29
INV. E 24 942.22 4' DIA CATCH BASIN, COVER 'D'
MHO08 INV. W 18 942.52 RIM 948.85
4' DIA. MANHOLE, COVER 'A INV. N 6 942 .92 INV. W 12 944 .89
RIM 956.50 2' SUMP INV. E 6 945.29
INV. E 15 948.44 INV. S 6 945.29
INV.W 15 948.44 CB19 2' SUMP
4' DIACATCH BASIN, COVER 'K
RIM 949.20 0OCS30
INV. E 18 942.94 QUTLET CONTROL STUCTURE
*NOTE: STRUCTURES 9 AND 10 INV. W 18 942.94 RIM 945.00
INTENTIONALLY OMMITTED 2' SUMP INVERT 12 940.00
CB20
4' DIA CATCH BASIN, COVER 'D' FES31
RIM 950.80 FLARED END SECTION
INV. E 18 943.39 RIM N/A
INV.NW 18 943.39 INVERT 12 939.52
2' SUMP
CB21 0OCS32
4' DIACATCH BASIN, COVER 'D' OUTLET CONTROL STUCTURE
RIM 951.50 RIM 945.00
INV. SE 18 944,72 INVERT 12 940.00
INV. NW 18 94472
2' SUMP
FES33
FLARED END SECTION W/ ANIMAL GRATE
RIM N/A
INVERT 12 939.43

IMPERVIOUS
FACTOR

ACRE

AREA (ACRES) IMPERVIOUS

3.00 0.9 2.70

0.00 0.7 0.00
8.03 0.2 1.61

COMPOUND C: 0.39
TOTAL DRAINAGE AREA: 11.03 ACRES

K1 = AxC (Design Constant) 4.3017
Qa=MAXALLOW OUTFLOW (0.083 CFS / ACRE 0.915 CFS
DURATION DURATION INTENSITY INFLOW VOLUME OUTFLOW STORAGE VOLUME
MINUTES SECONDS (INVHR) INCHES IN. RUNOFF xAxC DURATION x Qo INFLOW - OUTFLOW
5 300 9.17 2750 11830 275 11555
10 600 7.86 4714 20279 549 19730
15 900 6.88 6188 26617 824 25793
20 1200 6.11 7333 31546 1098 30448
30 1800 5.00 9000 38715 1647 37068
60 3600 3.24 11647 50102 3294 46808
90 5400 2.39 12913 55548 4941 50607
120 7200 1.90 13655 58740 6588 52152
180 10800 1.34 14488 62322 9882 52440

REQUIRED 100 YEAR DETENTION VOLUME = 52440 CF

FOREBAY VOLUME
V(F) = 5% OF THE 100-YEAR STORM VOLUME BASED ON THE AREA TRIBUTARY TO THE INLET

V(F)= (.05)(V100)

V(F)= 2622 CF

FOREBAY STORAGE VOLUME REQUIRED: 2622 CF

FOREBAY STORAGE VOLUME PROVIDED:

CUMMULATIVE
ELEV AREA VOLUME VOLUME
945 1587 1368 3407 DESIGN HIGHWATER ELEVATION
944 1149 959 2039
943 769 607 1080
942 445 473 473
941 501 0 0 BOTTOM OF FOREBAY
940 251 0 0
939 76 0 0
BANKFULL FLOOD VOLUME
Vge = 5160 x A x C= 22197 CF
FIRST FLUSH VOLUME
Vep = 1815 x A x C= 7808 CF
BASIN STORAGE PROVIDED
ELEV. AREA DEPTH VOLUME TOTAL
FT?) FT) FT9 VOLUME
(FT?)
946 21075.79 1 18,673 80,126 FREEBOARD ELEVATION
945 16270 1 15,437 61,453 DESIGN HIGHWATER ELEVATION
944 14604 1 13,804 46,016
943 13003 1 12,233 32,212
942 11464 1 10,716 19,979
941 9967 1 9,263 9,263
940 8559 0 0
BOTTOM OF BASIN = 940.00
FIRST FLUSH Xer = 940.84
BANKFULL Xer = 942.17
100 YEAR X100 = 944.42

OUTLET CONTROL STRUCTURE

FIRST FLUSH OF RUNOFF
THE AVERAGE ALLOWABLE RELEASE RATE FOR RUNOFF IS 0.5" OVER AREA OF SITE IN 24 HRS.

Qer = Ver X (1/24HRS) x (1HR/3600SEC)= 0.090 CFS
PLACE OPENINGS IN STANDPIPE AT BOTTOM OF BASIN = 940.00
HEAD = her = Xer - BOTTOM BASIN ELEV = 0.84 FT
A= Qe / (0.62 x (2 x 32.2 x hep)®5) = 0.020 FT?

A 1 INCH DIAMETER ORIFICE HAS AN AREA OF 0.0055 SF

Al 0.0055 = 3.63
THEREFORE, USE THE FOLLOWING NUMBER OF 1 INCH DIAMETER HOLES

3.00 HOLES, AT ELEV. 940.00

QrrMAX = 0.171 CFS

BANKFULL FLOOD
FOR THE ALLOWABLE RELEASE RATE OF 24-40 HOURS, CHECK THE DISCHARGE THROUGH THE
FIRST FLUSH ORIFICE TO SEE IF ADDITIONAL HOLES ARE NECESSARY.

HEAD = h = Xgg - BOTTOM OF BASIN = 217 FT

Qoo = 0.62x #HOLES x (AREA EACH HOLEgg) x (2 x 32.2 x h)°® = 0.120

Tooo = (1SEC / Qeg0) X Vir x ( 1HR / 3600SEC ) = 51.41 HRS

BECAUSE THE HOLDING TIME EXCEEDS 40 HRS, ADDITIONAL ORIFICES IN THE STANDPIPE ARE REQUIRED.

VOLUME THROUGH 3 1 INCH DIAMETER HOLES IN 24 HOURS:
V=Q90.0x24HRSx3600SEC/HR = 10362 CF
REMAINING VOL. = 11834 CF
QBF = REMAINING VOLUME x (1 / 24HRS) x (1 / 3600SEC) = 0.137
PLACE OPENINGS AT FIRST FLUSH ELEVATION = 940.84
HEAD = hBF = XBF -XFF = 1.33 FT
A= QBF / (0.62 * (232.2*hBF)"0.5) = 0.024 SF
A 1 INCH DIAMETER ORIFICE HAS AN AREA OF 0.0055 SF
A/ 0.0055 = 4.38
THEREFORE, USE 4 1 INCH DIAMETER HOLES AT ELEV. =
QerMAX = 0.205 CFS
100 YEAR FLOOD
Q, = ALLOWABLE RELEASE RATE x AREA SITE IN ACRES= 0.915

Q, IS A PEAK OR MAXIMUM FLOW. CALCULATE THE MAXIMUM FLOW PASSING THROUGH FIRST

FLUSH AND BANKFULL ORIFICES, USING THE TOTAL HEAD, AND SUBTRACT FROM Q, TO DETERMINE
THE ORIFICE SIZE TO RELEASE THE 100 YEAR STORM VOLUME:

QFF MAX+QBF MAX = 0.38 CFS
Q, - (QreMAX + QgeMAX) = 0.54 CFS
A= Q,/ (0.62*(2*32.2* (Xo0Xar )°%) = 0.072 SF
A 1.5 INCH DIAMETER ORIFICE HAS AN AREA OF 0.012 SF
A/ 0.012 = 5.89
THEREFORE, USE THE FOLLOWING NUMBER OF 1.5 INCH DIAMETER HOLES:
5 HOLES AT ELEV. = 942.17
Qg = 0.458 CFSs
Qo= Qugo + QerMAX + QreMAX 0.834 CFS
SUMMARY OF REQUIRED STANDPIPE HOLES:
ELEVATION | # OF HOLES DIAMETER OF HOLES
942.17 5 1.5 INCHES
940.84 4 1 INCHES
940.00 3 1 INCHES

CFS

CFS

940.84

CFS

LIVINGSTON COUNTY DETENTION BASIN CALCULATIONS

NORTH BASIN
IMPERVIOUS ACRE
AREA (ACRES) FACTOR IMPERVIOUS
4.71 0.9 424
0.00 0.7 0.00
10.28 0.2 2.06
COMPOUND C: 0.42
TOTAL DRAINAGE AREA: 14.99 ACRES
K1 = AxC (Design Constant) 6.2958
Qa=MAXALLOW OUTFLOW (0.083 CFS / ACRE 1.244 CFS
DURATION DURATION INTENSITY INFLOW VOLUME OUTFLOW STORAGE VOLUME
MINUTES SECONDS (IN/HR) INCHES IN. RUNOFF xAxC DURATIONXx Qo INFLOW - OUTFLOW
5 300 9.17 2750 17313 373 16940
10 600 7.86 4714 29680 746 28934
18 900 6.88 6188 38955 1120 37836
20 1200 6.11 7333 46169 1493 44676
30 1800 5.00 9000 56662 2239 54423
60 3600 3.24 11647 73328 4478 68849
90 5400 2.39 12913 81298 6718 74580
120 7200 1.90 13655 85970 8957 77013
180 10800 1.34 14488 91212 13435 77777
REQUIRED 100 YEAR DETENTION VOLUME = 77777 CF

FOREBAY VOLUME
V(F) = 5% OF THE 100-YEAR STORM VOLUME BASED ON THE AREA TRIBUTARY TO THE INLET

V(F)= (.05)(V100)

EVATION

V(F)= 3889 CF
FOREBAY STORAGE VOLUME REQUIRED: 3889 CF
FOREBAY STORAGE VOLUME PROVIDED:
CUMMULATIVE
ELEV AREA VOLUME VOLUME

945 2339 2064 5352 DESIGN HIGHWATER ELEVATION

944 1788 1541 3289

943 1293 1073 1748

942 852 676 676

941 499 369 369

940 239 0 0
BANKFULL FLOOD VOLUME
Vee = 5160x A x C= 32486 CF
FIRST FLUSH VOLUME
Vee = 1815 x Ax C= 11427 CF
BASIN STORAGE PROVIDED

ELEV. AREA DEPTH VOLUME TOTAL
(FT?) FT) (FT?) VOLUME
(FT)

946 29815 1 27,010 113,823 FREEBOARD ELEVATION

945 24205 1 23,073 86,813 DESIGN HIGHWATER EL

944 21941 1 20,829 63,740

943 19717 1 18,645 42 911

942 17572 1 16,526 24,266

941 15480 1 7,740 7,740

940 13520 0 0
BOTTOM OF BASIN = 940.00
FIRST FLUSH Xeg = 941.22
BANKFULL XgF = 942.42
100 YEAR X100 = 944.61

OUTLET CONTROL STRUCTURE

FIRST FLUSH OF RUNOFF
THE AVERAGE ALLOWABLE RELEASE RATE FOR RUNOFF IS 0.5" OVER AREA OF SITE IN 24 HRS.

Qe = Vee X (1/24HRS) x (1HR/3600SEC)= 0.132 CFS
PLACE OPENINGS IN STANDPIPE AT BOTTOM OF BASIN = 940.00
HEAD = heg = Xer - BOTTOM BASIN ELEV = 1.22 FT
A=Qer/(0.62x (2x32.2x hee)’5) = 0.024 FT?
A 1 INCH DIAMETER ORIFICE HAS AN AREA OF 0.0055 SF
A//0.0055 = 4.41
THEREFORE, USE THE FOLLOWING NUMBER OF 1 INCH DIAMETER HOLES
4.00 HOLES, ATELEV. 940.00
QeeMAX = 0.233 CFS

BANKFULL FLOOD
FOR THE ALLOWABLE RELEASE RATE OF 24-40 HOURS, CHECK THE DISCHARGE THROUGH THE
FIRST FLUSH ORIFICE TO SEE IF ADDITIONAL HOLES ARE NECESSARY.

HEAD = h = Xgr - BOTTOM OF BASIN = 242 FT

Qg o = 0.62x #HOLES x (AREA EACH HOLE¢) x (2x 32.2 x h)® =

Teoo = ( 1SEC/ Qgp o) X Vae x ( 1THR / 3600SEC ) = 53.48 HRS

0.169 CFS

BECAUSE THE HOLDING TIME EXCEEDS 40 HRS, ADDITIONAL ORIFICES IN THE STANDPIPE ARE REQUIRED.

VOLUME THROUGH 4 1
V=Q90.0x24HRSx3600SEC/HR =

REMAINING VOL. = 17907 CF
QBF = REMAINING VOLUME x (1/ 24HRS) x (1 / 3600SEC) =

INCH DIAMETER HOLES IN 24 HOURS:
14579 CF

PLACE OPENINGS AT FIRST FLUSH ELEVATION = 941.22
HEAD = hBF = XBF -XFF = 119 FT
A= QBF / ( 0.62 * (2*32.2*hBF)"0.5) = 0.038 SF
A 1 INCH DIAMETER ORIFICE HAS AN AREA OF 0.0055 SF
A/ 0.0055 = 6.99
THEREFORE, USE 6 1 INCH DIAMETER HOLES AT ELEV. =
QeeMAX = 0.300 CFS

100 YEAR FLOOD

Q, = ALLOWABLE RELEASE RATE x AREA SITE IN ACRES=

Q, IS A PEAK OR MAXIMUM FLOW. CALCULATE THE MAXIMUM FLOW PASSING THROUGH FIRST
FLUSH AND BANKFULL ORIFICES, USING THE TOTAL HEAD, AND SUBTRACT FROM Q, TO DETERMINE
THE ORIFICE SIZE TO RELEASE THE 100 YEAR STORM VOLUME:

QrrMAX+ Qe MAX = 0.53 CFS
Q. - (Qee MAX + Qge MAX) = 0.71 CFS
A= Q,/ (0.62*(2*32.2* ( Xigo-Xer ))2) = 0.097 SF
A 2 INCH DIAMETER ORIFICE HAS AN AREA OF 0.022 SF
A/ 0.022 = 4.43
THEREFORE, USE THE FOLLOWING NUMBER OF 2 INCH DIAMETER HOLES:
4 HOLES AT ELEV. = 942.42
Qi = 0.643 CFS
Qo= Qg0 + QerMAX + QerMAX 1.175 CFS
SUMMARY OF REQUIRED STANDPIPE HOLES:
ELEVATION | # OF HOLES DIAMETER OF HOLES
942.42 4 2 INCHES
941.22 6 1 INCHES
940.00 4 1 INCHES

0.207 CFS

941.22

1.244 CFS

NO GUARANTEE IS

EITHER EXPRESSED OR IMPLIED AS TO THE COMPLETENESS OR ACCURACY
THEREOF. THE CONTRACTOR SHALL BE EXCLUSIVELY RESPONSIBLE FOR
DETERMINING THE EXACT LOCATION AND ELEVATION OF EXISTING UTILITIES
AND PROPOSED UTILITY CROSSINGS IN THE FIELD PRIOR TO CONSTRUCTION.

THE LOCATION AND ELEVATION OF EXISTING UNDERGROUND UTILITIES AS
THE CONTRACTOR SHALL NOTIFY THE ENGINEER IF ANY CONFLICTS ARE

SHOWN ON THESE DRAWINGS ARE ONLY APPROXIMATE.
APPARENT OR IF THE LOCATION OR DEPTH DIFFERS SIGNIFICANTLY FROM

THE PLANS.
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PLANT LIST - (P) PARKING LOT TREES PLANT MIX TOPSOIL

PLANTING BEDS TO RECEIVE 70% LOAM TOPSOIL, 10% COMPOST, 20% SAND; CONTRACTOR TO TILL OR DISK SUBGRADE TO 6" DEPTH AND INSTALL
QUAN. KEY COMMON/ BOTANICAL NAME SIZE SPEC. EXCAVATE PLANT BED, DISPOSE OF SPOLS OFF SITE, INSTALL PLANT MX 4" COMPACTED DEPTH TOPSOIL IN AL LAWN AREAS - FROM ONSITE

HAGENBUTCH WEIKAL

STOCKPILE OR PROVIDED TO COMPLETE THE PROJECT LANDSCAPE ARCHITECTURE
i GT Thornless Honeylocust 3" Cal B&B HAND TILL INTO PLACED PLANT M
Gleditsia 'Skyline' (1) 6 CU. FT. BALE CANADIAN PEAT LANDSCAPE EDGING
9 UA  Accolade Elm 3"Cal B&B (1) 40 LB BAG COMPOSTED POULTRY MANURE AW WA COM
Ulmus parviflora 'Morton' "CHICK MAGIC" 5-3-2 WWW.CHICKMAGICNET (262)495-6220 ~ ALL LANDSCAPE EDGES ARE SHOVEL CUT 33203 BIDDESTONE LANE, FARMINGTON HILLS, Ml 48334

12 UR Regal Elm 3" Cal B&B (1) 10 LB BAG SHEMINS 13-13-13 MULTI PURPOSE FERTILIZER

Ulmus carpinifolia ‘Regal’ PER 100 SQ FT BED AREA PLANT SPACING

FILL BED WITH PLANTS SPECIFIED. KEEP PLANTS AWAY FROM BUILDING

HAND TILL INTO PROVIDED PLANT MIX TO A DEPTH OF 12" MINIMUM 12" MATURE SIZE
ALL PLANT BEDS TO BE FULLY EXCAVATED TO DEPTH SHOWN ON CONTRACTOR RESPONSIBLE FOR WATERING ALL PLANTINGS THROUGH
QUAN. KEY COMMON/BOTANICAL NAME SIZE SPEC. DETALLS AND AREAS SHOWN ON PLANS, AND TO RECEIVE CONTINUOUS THE CONSTRUCTION PERIOD, AND FOR ONE YEAR FROM THE START OF i
PLANT MIX AS SPECIFIED (NOT INDIVIDUAL PLANT HOLES) THE WARRANTY PERIOD. MRNDscape | §
d =l SUSIDIERS ASNERORyIS] e PLANTINGS THAT PERISH DUE TO LACK OF WATER/ TOO MUCH WATER NG 055" &
i : 0. 1022 L
Gleditsia Skyline’ MULCH DO NOT QUALIFY AS THE ONE REQUIRED REPLACEMENT PLANT AS pd
8 UA Accolade EIm 3"cal B&B STATED IN THE SPECIFICATION, AND SHALL BE REPLACED. e
At . MULCH TO BE DOUBLE SHREDDED HARDWOOD BARK MULCH CONTRACTOR 1S ALSO RESPONSIELE FOR WATERING ALL NEWLY g WD 5 P E
Himus: paniilior MpHoR NO GROUND WOOD PALETTE MULCH PERMITTED PLANTED LAWN AREAS THROUGH THE CONSTRUCTION PERIOD AND FOR
16 PA7  Norway Spruce 7' Ht. B&B = ONE YEAR FROM THE START OF THE WARRANTY PERIOD. NEWLY
. A PLANTED LAWN AREAS THAT PERISH DUE TO LACK OF WATER/ T0O
Picea abies . MUCH WATER DO NOT QUALIFY AS THE REQUIRED REPLACEMENT TO
LAWNS: ESTABLISH A HEALTHY FULL DENSE LAWN AS STATED IN THE

SPECIFICATION, AND SHALL BE REPLACED.
ALL PROPOSED LAWN AREAS TO BE NON IRRIGATED SEED - SEE SEED MIX NOTES

SPECIFICATION 02486 IN THE PROJECT MANUAL. SEE SPECIFICATIONS IN THE PROJECT MANUAL. { THE SEED MIXES SHALL BE APPLIED AT THE SPECIFIED RATE
OF FOR EACH MIX.

T ay y 4 | =Y/ 2. MUST BE INSTALLED TO MANUFACTURER SPECIFICATION AND
= o REQUREMENTS.
Y,
\'j H MANUFACTURER:  CARDNO NATIVE PLANT NURSERY

/ / 605 SOUTH MAIN STREET, #1
. ANN ARBOR, MICHIGAN 48104
Vs / / / g 734-222-9690
WiSw
/
SEED MIX KEY:  Wixnrormanon -

et MEADOW SEED MIX
w* w70+ % 27 «| WITH EROSION FABRIC - SEE 1/LS-102

PLANTING KEY:

TREE SYMBOL
/TREE TYPE K
FA PLANT LIST-SEF SHEET LS-101

\PLANTING DETAILS-SEE SHEET LS-102
QUANTITY

STORM WATER SEED MIX
WITH EROSION FABRIC - SEE 1/LS-102

oo BASIN BOTTOM SEED MIX

-------------------- WITH EROSION FABRIC - SEE 1/LS-102

A s TN
Exisy, *
NG )
SHED SEED LOCKWOOD COMPANIES
LiNg g R 27777 FRANKLIN ROAD
~SSE Sy SUITE 1410
.702 %';‘z < —— SOUTHFIELD, MI 48304
SR ZONING - -G
"B" BUFFER SV (BS) — R
REQUIRED 15 T~
MEADOW SEED MIX - N\\‘\'\\\ LAKESHORE
SEE DETAIL 1/LS-102 - ~.
\ MEADOW ~—~_ _
At — 1 VILLAGE
PA6 (BS) SEE DETAIL \
MAINTENANCE VD (BS) | PHASE 3
STRIP, TYP. - 30 i
SEE 5/LS-102 SEED
AC UNIT LAWN ALL DISTURBED GENOA TWP., MI
Cr TYP. AREAS AFTER REMOVING I
Oens. #q TORSOILSTOCKFEE 1 LANDSCAPE CONSTRUCTION
RN M (39) DOCUMENTS
15 i
24" WIDE MULCH MAINTENANCE " SHEET
PD10 (BS) STRIP, TYP. - SEE 5/LS-102

PROPOSED 30° ACCESS EASEMEN SITE

PLANTING PLAN

LOW BOULDER
RETAINING WALL
- SEE 2/LS-101,

CMZ(OBS)
PRELIMINARY DATE
PA10 (BS) n 2016-02-02 SPA
2016-02-24 SPA

PROJECT SIGN ISSUE DATE
o & raona vy O CHILSON ROAD 2016-03-18 CD

OF = AR N " REVISION DATE
2016-05-09 SPA

13

25

@ GRANULAR BACKFILL & TYPAR FABRIC.

x e
© gy s o * 2016-06-28 SED

(5) BURY BOTTOM BOULDER TO A MINIMUM g -

4" DEPTH - - - e I 201 6'08'1 8 EE&:?EB
(6) PLANTING BED OR LAWN. - E\©IE\ 2016-09-20

2016-12-05 PERMIT
o 2018-02-28  TWP.REV.

@ BOULDER RETAINING WALL m SITE PLANTING PLAN @

N W SCALE 1" = 40' NORTH LS-101

e S —

SHEET NUMBER




SEED MIX NOTES GENERAL PLANTING NOTES:

1. THE SEED MIXES SHALL BE APPLIED AT THE SPECIFIED RATE (A) ALL TREES TO HAVE CLAY OR LOAM BALLS, TREES WITH SAND
OF FOR EACH MIX. BALLS WILL BE REJECTED.
HAGENBUTCH WEIKAL
2. MUST BE INSTALLED TO MANUFACTURER SPECIFICATION AND ALL SINGLE STEM SHADE TREES TO HAVE STRAIGHT TRUNKS AND LANDSCAPRE ARCHITECTURE
REQUIREMENTS. SYMMETRICAL CROWNS.
MANUFACTURER: ~ CARDNO NATIVE PLANT NURSERY (C) ALL SINGLE TRUNK SHADE TREES TO HAVE A CENTRAL LEADER,
605 SOUTH MAIN STREET, #1 TREES WITH FORKED OR IRREGULAR TRUNKS WILL NOT BE 248 477 3600 TEL
ANN ARBOR, MICHIGAN 48104 ACCEPTED. WWW.KW-LA.COM
734-222-9690 33203 BIDDESTONE LANE, FARMINGTON HILLS, Ml 48334

@ ALL MULTI-STEM TREES SHALL BE HEAVILY BRANCHED AND HAVE
SYMMETRICAL CROWNS. ONE SIDED TREES OR THOSE WITH THIN

SEED MIX KEY: SEE SHEET LS-102 FOR OR OPEN CROWNS SHALL NOT BE ACCEPTED.
- MIX INFORMATION
ALL EVERGREEN TREES SHALL BE HEAVILY BRANCHED AND FULL

TO THE GROUND, SYMMETRICAL IN SHAPE AND NOT SHEARED
FOR THE LAST FIVE GROWING SEASONS.

el MEADOW SEED MIX

.+ +*| WITH EROSION FABRIC - SEE 1/LS-102
- NO MACHINERY IS TO BE USED WITHIN THE DRIPLINE OF EXISTING

TREES. HAND GRADE ALL LAWN AREAS WITHIN DRIPLINE OF

EXISTING TREES.

S S S S S S S S S S
200007777l STORM WATER SEED MIX
o272 77"""| WITH EROSION FABRIC - SEE 1/LS-102
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*
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ALL TREE LOCATIONS SHALL BE STAKED BY LANDSCAPE
CONTRACTOR AND ARE SUBJECT TO THE APPROVAL OF THE
LANDSCAPE ARCHITECT PRIOR TO INSTALLATION OF THE PLANT

MANDSCAPE  j

....................................... BASIN BOTTOM SEED MIX MATERIAL. ARCHITECT / of

--------------------------------------- WITH EROSION FABRIC - SEE 1/LS-102 No. 1022 f’s‘:

"""""""""" @ IT IS MANDATORY THAT POSITIVE DRAINAGE IS PROVIDED AWAY 3.0 &F
FROM ALL BUILDINGS, WALKS AND PAVED AREAS. i # ?@f‘f

8

ALL OTHER DISTURBED AREAS TO \.:\'- IR
RECEIVE SLOPE RESTORATION N
SEED MIX - SEE CIVIL PLANS RN

0, L4 N 5 6 AP E
@ ALL PLANTING BEDS SHALL RECEIVE 3" SHREDDED BARK MULCH. i
SEE SPECIFICATIONS.

24" WIDE MULCH MAINTENANCE I :
\ STRIP, TYP. - SEE 5/LS-102 N

STORM WATER SEED
MIX - SEE 1/LS-102

QB (D)
3

SC (D)

BASIN BOTTOM
SEED MIX -
SEE1/LS102

BASIN

PERIMETER & . -.
FENCE - SEE % - -~
CIVIL PLANS

e RN ¥ LOCKWOOD COMPANIES

S IR R 27777 FRANKLIN ROAD
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D). SOUTH \ \ / ALL OTHER
TN DETENTION DISTURBED AREAS T
Q ,::v; .............................................................. ....... RECEIVE SLOPE
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PHASE 3
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LANDSCAPE CONSTRUCTION

SITE PLANTING PLAN ® sheeT

SCALE 1" = 40" NORTH

REQUIRED

MEADOW
~-SEED MIX -
SEE DETAIL
1/LS-102

SITE
STAKE ALL TREES UNDER 4" (1) FACE OF BULDING PLANTING PLAN

GUY ALL TREES 4" AND OVER @ 4" DEEP SHREDDED HARDWOOD MULCH

(3) LAWN AREA

@ SHOVEL CUT EDGE

PRUNE ONLY TO REMOVE BROKEN OR REMOVE ALL TAGS, STRINGS, PLASTICS
DAMAGED BRANCHES AND OTHER MATERIALS WHICH ARE
UNSIGHTLY OR COULD CAUSE GIRDLING

\ PLANT SO THAT TOP OF ROOT FLARE IS
& PLAN VIEW EVEN WITH THE FINISHED GRADE PLANT SO THAT TOP OF ROOT FLARE IS
STAKING EVEN WITH THE FINISHED GRADE
NEVER CUT LEADER
STAKE ALL EVERGREEN TREES UNDER
z (1) "ARBORTIE' NYLON STRAPS 12° HT.

(5) TYPAR FILTER / WEED BARRIER

NOTES: PRELIMINARY DATE

ALL BUILDINGS TO HAVE A 24" WIDE PERIMETER MAINTENANCE
STRIP IN AREAS WHERE PLANT BEDS ARE NOT PROPOSED

DEPTH OF ROOT BALL.

(#) 3" DEPTH MULCH ~ 6" BARE AT TRUNK — DO REVISION DATE

NOT BURY CROWN OF PLANT

@ UNDISTURBED SUBSOIL 201 6-05-09 SPA

BURLAP

STAKE ABOVE FIRST BRANCHES OR AS GUY ALL EVERGREEN TREES 12' HT. AND 2016-02-02 SPA
PLaNVEW O MULCH MAINTENANCE STRIP DETAIL
(2) FOR TREES OVER 4" CAL, STAKING (1) "ARBORTIE' NYLON STRAPS 2016-02-24 SPA
(3) 2"X4"X24" PRESS. TREATED STAKES
TOP OF STAKE 6" ABOVE GROUND -~ - (2) NEVER CUT LEADER
N N AMEND SOIL PER SPECIFICATION > AMEND SOIL PER SPECIFICATION
P ® REQUIREMENTS, WATER AND TAMP TO ! , % | ® REQUIREMENTS, WATER AND TAMP TO (1) REMOVE TOP 1/3 OF BURLAP FROM ROOTBALL
| 5 | REMOVE AR POCKETS | ) REMOVE AR POCKETS (2) MOUND TO FORM SAUCER FORM SOL SAUCER
( 3 MIN. l 3 MIN. (4) REMOVE £4"~8” OF SOIL FROM TOP OF | REMOVE +4”-8" OF SOIL FROM TOP OF WITH 37 HT. CONTINUOUS RiM ISSUE DATE
g ROOT BALL TO EXPOSE ROOT FLARE. ! ROOT BALL TO EXPOSE ROOT FLARE.
i / - SOIL CAN BE USED IN PLANT MIX. | SOIL CAN BE USED IN PLANT MIX. (3) SPECIFIED PLANTNG MiX - WATER & TAMP TO CD
o REMOVE TOP 2/3 OF BASKET AND BURLAP REMOVE TOP 2/3 OF BASKET AND REMOVE AIR POCKETS — 12" MIN. DEPTH OR 201 6-03-1 8

@ METAL STAKES (3) STAKES DRIVEN (MIN.
18") FIRMLY INTO SUBGRADE PRIOR TO
BACKFILLING. REMOVE AFTER 1 YEAR

METAL STAKES (3) STAKES DRIVEN
(MIN. 18”) FIRMLY INTO SUBGRADE
PRIOR TO BACKFILLING. REMOVE AFTER LAWN
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/ 17\ DETENTION BASIN AND MEADOW SEED MIXES / 2"\ DECIDUOUS TREE PLANTING / 3"\ EVERGREEN TREE PLANTING / 4"\ SHRUB BED PLANTING DETAIL Coumungas % FST 0% eI 2018-02-28  TWP.REV.
W ALL SEED MIX AREAS TO HAVE EROSION MAT U NOT TO SCALE U NOT TO SCALE U NOT TO SCALE SHEET NUMBER
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BUILDING MODIFICATION g

FOR SITE PLAN APPROVAL
ADD 4 ONE BEDROOM UNITS

TO BUILDING #22
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