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INTRODUCTION 

 

The purpose of this Impact Assessment (IA) report is to show the effect that this proposed development 

may have 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 guidelines in accordance with 

Section 18.07 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 

Civil Engineers, Land Surveyors, Landscape Architects and Planners 

3121 E. Grand River 

Howell,  MI 48843 

(517) 546-4836 

 

Prepared For : 

DAKKOTA INTEGRATED SYSTEMS 

Owner of property 

1875 Holloway Drive 

Holt, MI 48842 

(517) 594-6500 

 

B. Map(s) and written description / analysis of the project site including all existing structures, 

manmade facilities, and natural features.  The analysis shall also include information for areas 

within 10 feet of the property.  An aerial photograph or drawing may be used to delineate these 

areas. 

 

The site is located on the south side of Grand River Avenue, approximately 1,100 feet east of the Hughes 

Road intersection.  The property has frontage on Grand River at two different locations.  There are 5 

parcels along Grand River under separate ownership which divide the road frontage.  Across Grand River 

there exist both commercial and industrial uses.  The western property line runs along the Grand Beach 

Lake county drain. West of the drain is vacant property.  To the south and east is the Sylvan Glen 

manufactured home community.  The subject property is currently undeveloped, currently zoned Office 

Service District (OSD) and governed by a Rezoning Agreement. 

 

 

C. Impact on natural features: A written description of the environmental characteristics of the site 

prior to development and following development, i.e., topography, soils, wildlife, woodlands, 

mature trees (eight inch caliper or greater), wetlands, drainage, lakes, streams, creeks or ponds.  

Documentation by a qualified wetland specialist shall be required wherever the Township 

determines that there is a potential regulated wetland.  Reduced copies of the Existing Conditions 

Map(s) or aerial photographs may accompany written material. 

 

The total site area is 29.64 acres.  There are 10.25 acres of wetlands and 1.02 acres of right-of-way for 

Grand River Avenue leaving a total of 18.37 acres of upland.  With regards to the wetlands, there are two 

large areas on the property.  One area is on the west of the property associated with the drain running 

along the west property line.  The other large area is on the east side of the site adjacent to the 

aforementioned manufactured community.  There are two smaller areas towards the center of the 

property.  Because of there size and proximity to the drain, all of the wetlands appear to be regulated by 

the Michigan Department of Environment Quality.  The upland areas on the site are rolling with 

approximately 25 feet of relief from the center of the property to the wetlands.  Most of the upland area is 
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covered with medium to large trees.  Most of the trees are black cherry, with a few white oak, red maple, 

apple, and a few other species.  

 

The proposed office building will be located in the central wooded area on the property south of the 

existing commercial properties fronting Grand River Avenue. There will be some tree removal associated 

with construction of the office building and parking lot. The trees being removed are indicated in the Site 

Plan documents.  

 

D. Impact on storm water management: Description of measures to control soil erosion and 

sedimentation during grading and construction operations and until a permanent ground cover is 

established.  Recommendations for such measures may be obtained from County Soil 

Conservation Service.  

 

Surface runoff during periods of construction will be controlled by proper methods set forth by the 

Livingston County Drain Commissioner, including silt fence, pea stone filters, and seed and mulch. A 

meeting was held with the Drain Commissioner’s office to discuss stormwater management. Their primary 

recommendation is to maintain the existing drainage patterns as closely as possible. 

 

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. 

 

The Site Plan documents show the proposed locations of all site improvements along with detailed soil 

erosion control information. The plans will be reviewed by the Livingston County Drain Commissioner’s 

office for compliance with their regulations prior to issuance of a Soil Erosion Control permit. 

 

E. Impact on surrounding land use: Description of the types of proposed uses and other man 

made facilities, including any project phasing, and an indication of how the proposed use 

conforms or conflicts with existing and potential development patterns.  A description shall be 

provided of any increases of light, noise or air pollution which could negatively impact adjacent 

properties. 

 

The applicant is planning on constructing a single office building totaling 20,680 square feet in size, with 

the required parking, pedestrian circulation and storm water management system associated with it.  The 

applicant is proposing an entrance drive extending from Grand River Avenue to the building and 

associated parking which will both be placed near the center of the property. This placement will allow a 

large vegetative buffer around the east, south and west sides of the project to screen the building from 

any existing or future residential.   

 

The applicant is anticipating constructing the development in one phase.  

 

With the proposed use being office, most of the activity on the property would be weekdays 8 AM to 5 

PM.  Unlike a commercial use, there would be limited evening or weekend traffic.   

 

The increase in light, noise or air pollution would be far less than what is typically associated with a 

commercial development.  Developing a single smaller office building on the property will have minimal 

impact on surrounding properties. 

 

 

F. Impact on public facilities and services: Description of number of expected residents, 

employees, visitors, or patrons, and the anticipated impact on public schools, police protection 

and fire protection.  Letters from the appropriate agencies may be provided, as appropriate.   

 

The developer anticipates bringing up to 70 jobs to the area.  This will lead to people moving to the area 

to be closer to their jobs, therefore purchasing homes in the area.  This would also mean addition children 

enrolling in one the school systems in the area.  With most of the schools having seen a steady decline in 
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enrollment over the last 5 to 7 years, an increase in students would be seen as a positive for the 

community. 

 

G. Impact on public utilities: Description of the method to be used to service the development with 

water and sanitary sewer facilities, the method to be used to control drainage on the site and from 

the site, including runoff control during periods of construction.  For sites service with sanitary 

sewer, calculations for pre- and post development flows shall be provided in equivalents to a 

single family home.  Where septic systems are proposed, documentation or permits from the 

Livingston County Health Department shall be provided. 

 

The development will be served by both public water and sanitary sewer.  With regards to storm water 

management, the project would be required to meet all local, county and state storm water and erosion 

control requirements.  All of the required information is included in the Site Plan documents.  

 

H. Storage or handling of any hazardous materials:  Description of any hazardous substances 

expected to be used, stored or disposed of on the site.  The information shall describe the type of 

materials, location within the site and method of containment.  Documentation of compliance with 

federal and state requirements, and a Pollution Incident Prevention Plan (PIPP) shall be submitted, 

as appropriate. 

  

There will be no hazardous materials used or disposed of on this site.   

 

I. Impact on traffic and pedestrians:  A description of the traffic volumes to be generated based on 

national reference documents, such as the most recent edition of the Institute of Transportation 

Engineers Trip Generation Manual, other published studies or actual counts of similar uses in 

Michigan.   

 

According to the Institute of Transportation Engineers Trip Generation 6th addition, the number of trips 

generated by this development would be an average of 52 vehicle trips per hour during the AM peak 

hours, and 50 vehicle trips per hour during the PM peak hours.  This is based on a Single Tenant Office 

Building. 

 

J. A detailed traffic impact study shall be submitted for any site over ten (10) acres in size which 

would be expected to generate 100 directional vehicle trips (i.e. 100 inbound or 100 outbound 

trips) during the peak hour of traffic of the generator or on the adjacent streets.    

 

The anticipated number of directional vehicle trips during the peak hour of traffic is 52.  Therefore a 

detailed traffic impact study is not necessary. 

 

K. Special Provisions: General description of any deed restrictions, protective covenants, master 

deed or association bylaws. 

 

The property is zoned OSD and subject to the Rezoning Agreement executed by Genoa Charter 

Township and Dakkota Integrated Systems, LLC. 

 

L. A list of all sources shall be provided. 

 

Genoa Township’s Submittal Requirements For Impact Assessment 

 

Genoa Township Zoning Ordinances 

 

Soil Survey of Livingston County, Michigan, U.S.D.A. Soil Conservation Service 

 

National Wetland Inventory Plan, United States Department of the Interior, Fish and Wildlife Service 

 

Trip Generation manual, 6
th
 edition, Institute of Transportation Engineers 
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APPENDIX 









FES 01

INV. NW 15 " 976.00

FES 02

INV. N 12 " 976.00

FES 03

INV. S 12 " 976.28

FES 04

INV. N 12 " 974.25

PROP. STORM SEWER PIPE 
PIPE LENGTH SIZE TYPE SLOPE

P1 22 15 C-76, CL.IV RCP 0.24%

P2 50 12 C-76, CL.IV RCP 0.32%

P3 72 12 C-76, CL.IV RCP 0.32%

P4 42 12 C-76, CL.IV RCP 0.32%

P5 24 12 C-76, CL.IV RCP 0.32%

P6 21 12 C-76, CL.IV RCP 0.32%

P7 40 12 C-76, CL.IV RCP 0.32%

P8 24 12 C-76, CL.IV RCP 0.32%

PR. STORM STRUCTURES
CB 01

4' DIA. CATCH BASIN, COVER "K"

RIM 980.00

INV. SE 15 " 976.05

INV. NW 12 " 976.25

2' SUMP

CB 02

4' DIA. CATCH BASIN, COVER "K"

RIM 981.60

INV. SE 12 " 976.41

INV. W 12 " 976.41

2' SUMP

CB 03

2' DIA. CATCH BASIN, COVER "K"

RIM 983.85

INV. E 12 " 976.64

2' SUMP

CB 04

4' DIA. CATCH BASIN, COVER "K"

RIM 980.00

INV. S 12 " 976.13

RESTRICTED OUTLET

INV. N 12 " 976.13

2' SUMP

CB 05

4' DIA. CATCH BASIN, COVER "K"

RIM 980.00

INV. S 12 " 976.21

INV. N 12 " 976.21

2' SUMP

CB 06

4' DIA. CATCH BASIN, COVER "K"

RIM 977.05

INV. S 12 " 974.38

INV. NE 12 " 974.38

2' SUMP

CB 07

2' DIA. CATCH BASIN, COVER "K"

RIM 977.05

INV. SW 12 " 974.45

2' SUMP













STORM SEWER DESIGN COMPUTATIONS

AREA AREA RUNOFF EQUIV. TIME OF ADD'L RUNOFF PIPE PIPE VELOCITY HYDRAULIC ACTUAL MANNING MANNING'S HG ELEV HG ELEV RIM ELEV INVERT INVERT

FROM TO DRAIN ACRES IMPERV PERV COEFF AREA CONC. RUNOFF (CFS) LENGTH DIA. FLOWING GRADIENT SLOPE FLOW VELOCITY TIME UPPER LOWER UPPER UPPER LOWER

AREA A 0.9 0.2 C A * C I TC Q Q (LF) (IN) FULL (FPS) SLOPE % USED CAPACITY (FT/SEC) (MIN) END END END END END

CB03 CB02 C 0.56 0.43 0.13 0.74 0.413 4.38 15.00 1.81 72 12 2.30 0.26% 0.32% 2.02 2.57 0.47 977.46 977.28 983.85 976.64 976.41

CB02 CB01 B 0.15 0.11 0.04 0.71 0.107 4.32 15.47 2.27 50 12 2.89 0.40% 0.32% 2.02 2.57 0.32 977.28 977.08 981.60 976.41 976.25

CB01 ES01 A 0.43 0.39 0.04 0.83 0.359 4.29 15.79 3.81 22 15 3.10 0.35% 0.24% 3.17 2.59 0.14 977.08 977.00 980.00 976.05 976.00

ES03 CB05 G 0.29 0 0.29 0.20 0.058 4.38 15.00 0.25 21 12 0.32 0.01% 0.32% 2.02 2.57 0.14 977.08 977.01 976.28 976.28 976.21

CB05 CB04 F 0.19 0.12 0.07 0.64 0.122 4.36 15.14 0.79 24 12 1.00 0.05% 0.32% 2.02 2.57 0.16 977.01 976.93 980.00 976.21 976.13

CB04 ES02 E 0.15 0.15 0 0.90 0.135 4.34 15.29 1.37 42 12 1.75 0.15% 0.32% 2.02 2.57 0.27 976.93 976.00 980.00 976.13 976.00

CB07 CB06 I 0.61 0.13 0.48 0.35 0.213 4.38 15.00 0.93 24 12 1.19 0.07% 0.32% 2.02 2.57 0.16 976.09 976.08 977.05 974.45 974.38

CB06 ES04 H 0.29 0.13 0.16 0.51 0.149 4.36 15.16 1.58 40 12 2.01 0.20% 0.32% 2.02 2.57 0.26 976.08 976.00 977.05 974.38 974.25

INTEN-

SITY



LIVINGSTON COUNTY DETENTION CALCULATIONS BASIN #1 

0.93 0.9 0.84

0.00 0.7 0.00

2.71 0.2 0.54

COMPOUND C: 0.38

TOTAL DRAINAGE AREA: 3.64 ACRES

K1 = AxC (Design Constant) 1.3832

Qa = MAX ALLOW OUTFLOW (0.10 CFS / ACRE) = 0.364 CFS

DURATION DURATION INTENSITY INFLOW VOLUME OUTFLOW STORAGE VOLUME

MINUTES SECONDS (IN/HR) INCHES IN. RUNOFF xAxC DURATION x Qo INFLOW - OUTFLOW

5 300 9.17 2750 3804 109 3695

10 600 7.86 4714 6521 218 6302

15 900 6.88 6188 8559 328 8231

20 1200 6.11 7333 10143 437 9707

30 1800 5.00 9000 12449 655 11794

60 3600 3.24 11647 16110 1310 14800

90 5400 2.39 12913 17861 1966 15896

120 7200 1.90 13655 18888 2621 16267

180 10800 1.34 14488 20040 3931 16108

REQUIRED 100 YEAR DETENTION VOLUME = 16267 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)= 813 CF

FOREBAY STORAGE VOLUME REQUIRED: 813 CF

FOREBAY STORAGE VOLUME PROVIDED:

CUMMULATIVE

ELEV AREA VOLUME VOLUME

978 3 433 1288

977 863 624 855 DESIGN HIGHWATER ELEVATION

976 384 232 232

975 79 0

BANKFULL FLOOD VOLUME

VBF = 5160 x A x C=  7137 CF

FIRST FLUSH VOLUME

VFF = 1815 x A x C= 2511 CF

BASIN STORAGE PROVIDED

ELEV. AREA DEPTH VOLUME TOTAL

(FT2) (FT) (FT3) VOLUME

(FT3)

976.5 23946 1 20,732 44,697 FREEBOARD ELEVATION

975.5 17517 0.5 7,943 23,966 DESIGN HIGHWATER ELEVATION

975 14255 1 11,493 16,023

974 8731 1 4,530 4,530

973 328 0 0

BOTTOM OF BASIN = 973.00

FIRST FLUSH XFF = 973.55

BANKFULL XBF = 974.20

100 YEAR X100 = 974.91

OUTLET CONTROL STRUCTURE

FIRST FLUSH OF RUNOFF

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

QFF = VFF x (1/24HRS) x (1HR/3600SEC)= 0.029 CFS

PLACE OPENINGS IN STANDPIPE AT BOTTOM OF BASIN = 973.00

HEAD = hFF = XFF - BOTTOM BASIN ELEV = 0.55 FT

A = QFF / (0.62 x (2 x 32.2 x hFF)0.5) = 0.008 FT2

A 1 INCH DIAMETER ORIFICE HAS AN AREA OF 0.0055 SF

A/ 0.0055  = 1.44

THEREFORE, USE THE FOLLOWING NUMBER OF 1 INCH DIAMETER HOLES

1.00 HOLES, AT ELEV. 973.00

QFFMAX = 0.037 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 = XBF - BOTTOM OF BASIN = 1.20 FT

Q90.0 = 0.62x #HOLES x (AREA EACH HOLEFF) x (2 x 32.2 x h)
0.5  

= 0.030 CFS

T90.0 = ( 1SEC / Q90.0 ) x VBF x ( 1HR / 3600SEC ) = 66.66 HRS

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

VOLUME THROUGH 1 1 INCH DIAMETER HOLES IN 24 HOURS:

V=Q90.0x24HRSx3600SEC/HR = 2570 CF

REMAINING VOL.  = 4568 CF

QBF = REMAINING VOLUME x (1 / 24HRS) x (1 / 3600SEC) = 0.053 CFS

PLACE OPENINGS AT FIRST FLUSH ELEVATION = 973.55

HEAD = hBF = XBF -XFF = 0.65 FT

A = QBF / ( O.62 * (2*32.2*hBF)^0.5) = 0.013 SF

A 1 INCH DIAMETER ORIFICE HAS AN AREA OF 0.0055 SF

A/ 0.0055  = 2.42

THEREFORE, USE 2 1 INCH DIAMETER HOLES AT ELEV. = 973.55

QBFMAX = 0.063 CFS

100 YEAR FLOOD

Qa = ALLOWABLE RELEASE RATE x AREA SITE IN ACRES= 0.364 CFS

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

FLUSH AND BANKFULL ORIFICES, USING THE TOTAL HEAD, AND SUBTRACT FROM Qa TO DETERMINE

THE ORIFICE SIZE TO RELEASE THE 100 YEAR STORM VOLUME:

QFFMAX+QBFMAX = 0.10 CFS

Qa - ( QFFMAX + QBFMAX )  = 0.26 CFS

A= Qa / ( 0.62 * ( 2 *32.2 * ( X100-XBF ))
0.5

) = 0.063 SF

A 2 INCH DIAMETER ORIFICE HAS AN AREA OF 0.022 SF

A/ 0.022  = 2.89

THEREFORE, USE THE FOLLOWING NUMBER OF 2 INCH DIAMETER HOLES:

2 HOLES AT ELEV. = 974.20

Q100 = 0.182 CFS

QO = Q100 + QBFMAX + QFFMAX = 0.283 CFS

ELEVATION # OF HOLES

974.20 2 2 INCHES

973.55 2 1 INCHES

973.00 1 1 INCHES

AREA (ACRES)

IMPERVIOUS 

FACTOR

ACRE 

IMPERVIOUS

SUMMARY OF REQUIRED STANDPIPE HOLES:

DIAMETER OF HOLES

LIVINGSTON COUNTY DETENTION CALCULATIONS BASIN #2

0.35 0.9 0.32

0.00 0.7 0.00

0.45 0.2 0.09

COMPOUND C: 0.51

TOTAL DRAINAGE AREA: 0.80 ACRES

K1 = AxC (Design Constant) 0.408

Qa = MAX ALLOW OUTFLOW (0.10 CFS / ACRE) = 0.080 CFS

DURATION DURATION INTENSITY INFLOW VOLUME OUTFLOW STORAGE VOLUME

MINUTES SECONDS (IN/HR) INCHES IN. RUNOFF xAxC DURATION x Qo INFLOW - OUTFLOW

5 300 9.17 2750 1122 24 1098

10 600 7.86 4714 1923 48 1875

15 900 6.88 6188 2525 72 2453

20 1200 6.11 7333 2992 96 2896

30 1800 5.00 9000 3672 144 3528

60 3600 3.24 11647 4752 288 4464

90 5400 2.39 12913 5269 432 4837

120 7200 1.90 13655 5571 576 4995

180 10800 1.34 14488 5911 864 5047

REQUIRED 100 YEAR DETENTION VOLUME = 5047 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)= 252 CF

FOREBAY STORAGE VOLUME REQUIRED: 252 CF

FOREBAY STORAGE VOLUME PROVIDED:

CUMMULATIVE

ELEV AREA VOLUME VOLUME

980 0 286 656

979 572 328 370 DESIGN HIGHWATER ELEVATION

978 84 42 42

977 0

BANKFULL FLOOD VOLUME

VBF = 5160 x A x C=  2105 CF

FIRST FLUSH VOLUME

VFF = 1815 x A x C= 741 CF

BASIN STORAGE PROVIDED

ELEV. AREA DEPTH VOLUME TOTAL

(FT2) (FT) (FT3) VOLUME

(FT3)

977 0 1 10,660 38,321

976 21320 1 17,109 27,661 FREEBOARD ELEVATION

975 12897 1 10,553 10,553 DESIGN HIGHWATER ELEVATION

974 8208 0 0

BOTTOM OF BASIN = 974.00

FIRST FLUSH XFF = 974.07

BANKFULL XBF = 974.20

100 YEAR X100 = 974.48

OUTLET CONTROL STRUCTURE

FIRST FLUSH OF RUNOFF

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

QFF = VFF x (1/24HRS) x (1HR/3600SEC)= 0.009 CFS

PLACE OPENINGS IN STANDPIPE AT BOTTOM OF BASIN = 974.00

HEAD = hFF = XFF - BOTTOM BASIN ELEV = 0.07 FT

A = QFF / (0.62 x (2 x 32.2 x hFF)0.5) = 0.007 FT2

A 1 INCH DIAMETER ORIFICE HAS AN AREA OF 0.0055 SF

A/ 0.0055  = 1.19

THEREFORE, USE THE FOLLOWING NUMBER OF 1 INCH DIAMETER HOLES

1.00 HOLES, AT ELEV. 974.00

QFFMAX = 0.019 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 = XBF - BOTTOM OF BASIN = 0.20 FT

Q90.0 = 0.62x #HOLES x (AREA EACH HOLEFF) x (2 x 32.2 x h)0.5  = 0.012 CFS

T90.0 = ( 1SEC / Q90.0 ) x VBF x ( 1HR / 3600SEC ) = 48.25 HRS

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

VOLUME THROUGH 1 1 INCH DIAMETER HOLES IN 24 HOURS:

V=Q90.0x24HRSx3600SEC/HR = 1047 CF

REMAINING VOL.  = 1058 CF

QBF = REMAINING VOLUME x (1 / 24HRS) x (1 / 3600SEC) = 0.012 CFS

PLACE OPENINGS AT FIRST FLUSH ELEVATION = 974.07

HEAD = hBF = XBF -XFF = 0.13 FT

A = QBF / ( O.62 * (2*32.2*hBF)^0.5) = 0.007 SF

A 1 INCH DIAMETER ORIFICE HAS AN AREA OF 0.0055 SF

A/ 0.0055  = 1.25

THEREFORE, USE 1 1 INCH DIAMETER HOLES AT ELEV. = 974.07

QBFMAX = 0.017 CFS

100 YEAR FLOOD

Qa = ALLOWABLE RELEASE RATE x AREA SITE IN ACRES= 0.080 CFS

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

FLUSH AND BANKFULL ORIFICES, USING THE TOTAL HEAD, AND SUBTRACT FROM Qa TO DETERMINE

THE ORIFICE SIZE TO RELEASE THE 100 YEAR STORM VOLUME:

QFFMAX+QBFMAX = 0.04 CFS

Qa - ( QFFMAX + QBFMAX )  = 0.04 CFS

A= Qa / ( 0.62 * ( 2 *32.2 * ( X100-XBF ))
0.5

) = 0.017 SF

A 2 INCH DIAMETER ORIFICE HAS AN AREA OF 0.022 SF

A/ 0.022  = 0.77

THEREFORE, USE THE FOLLOWING NUMBER OF 2 INCH DIAMETER HOLES:

0 HOLES AT ELEV. = 974.20

Q100 = 0.000 CFS

QO = Q100 + QBFMAX + QFFMAX = 0.036 CFS

ELEVATION # OF HOLES

974.20 0 2 INCHES

974.07 1 1 INCHES

974.00 1 1 INCHES

AREA (ACRES)

IMPERVIOUS 

FACTOR

ACRE 

IMPERVIOUS

SUMMARY OF REQUIRED STANDPIPE HOLES:

DIAMETER OF HOLES

LIVINGSTON COUNTY DETENTION CALCULATIONS BASIN #3

0.27 0.9 0.24

0.00 0.7 0.00

0.31 0.2 0.06

COMPOUND C: 0.53

TOTAL DRAINAGE AREA: 0.58 ACRES

K1 = AxC (Design Constant) 0.3074

Qa = MAX ALLOW OUTFLOW (0.10 CFS / ACRE) = 0.058 CFS

DURATION DURATION INTENSITY INFLOW VOLUME OUTFLOW STORAGE VOLUME

MINUTES SECONDS (IN/HR) INCHES IN. RUNOFF xAxC DURATION x Qo INFLOW - OUTFLOW

5 300 9.17 2750 845 17 828

10 600 7.86 4714 1449 35 1414

15 900 6.88 6188 1902 52 1850

20 1200 6.11 7333 2254 70 2185

30 1800 5.00 9000 2767 104 2662

60 3600 3.24 11647 3580 209 3372

90 5400 2.39 12913 3969 313 3656

120 7200 1.90 13655 4198 418 3780

180 10800 1.34 14488 4454 626 3827

REQUIRED 100 YEAR DETENTION VOLUME = 3827 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)= 191 CF

FOREBAY STORAGE VOLUME REQUIRED: 191 CF

FOREBAY STORAGE VOLUME PROVIDED:

CUMMULATIVE

ELEV AREA VOLUME VOLUME

989 0 0 0

988 0 0 0

987 0 0

986 0 0

985 0

BANKFULL FLOOD VOLUME

VBF = 5160 x A x C=  1586 CF

FIRST FLUSH VOLUME

VFF = 1815 x A x C= 558 CF

BASIN STORAGE PROVIDED

ELEV. AREA DEPTH VOLUME TOTAL

(FT2) (FT) (FT3) VOLUME

(FT3)

981 0 1 1,554 5,606 FREEBOARD ELEVATION

980 3108 1 2,442 4,052 DESIGN HIGHWATER ELEVATION

979 1775 1 1,240 1,611

978 705 1 371 371

977 36 0 0

BOTTOM OF BASIN = 977.00

FIRST FLUSH XFF = 978.15

BANKFULL XBF = 978.98

100 YEAR X100 = 979.91

OUTLET CONTROL STRUCTURE

FIRST FLUSH OF RUNOFF

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

QFF = VFF x (1/24HRS) x (1HR/3600SEC)= 0.006 CFS

PLACE OPENINGS IN STANDPIPE AT BOTTOM OF BASIN = 977.00

HEAD = hFF = XFF - BOTTOM BASIN ELEV = 1.15 FT

A = QFF / (0.62 x (2 x 32.2 x hFF)0.5) = 0.001 FT2

A 1 INCH DIAMETER ORIFICE HAS AN AREA OF 0.0055 SF

A/ 0.0055  = 0.22

THEREFORE, USE THE FOLLOWING NUMBER OF 1 INCH DIAMETER HOLES

1.00 HOLES, AT ELEV. 977.00

QFFMAX = 0.046 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 = XBF - BOTTOM OF BASIN = 1.98 FT

Q90.0 = 0.62x #HOLES x (AREA EACH HOLEFF) x (2 x 32.2 x h)
0.5  

= 0.038 CFS

T90.0 = ( 1SEC / Q90.0 ) x VBF x ( 1HR / 3600SEC ) = 11.54 HRS

SINCE HOLDING TIME IS LESS THAN 40 HRS, ADDITIONAL ORIFI IN STANDPIPE ARE NOT REQUIRED.

1

QBFMAX = 0.000 CFS

100 YEAR FLOOD

Qa = ALLOWABLE RELEASE RATE x AREA SITE IN ACRES= 0.058 CFS

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

FLUSH AND BANKFULL ORIFICES, USING THE TOTAL HEAD, AND SUBTRACT FROM Qa TO DETERMINE

THE ORIFICE SIZE TO RELEASE THE 100 YEAR STORM VOLUME:

QFFMAX+QBFMAX = 0.05 CFS

Qa - ( QFFMAX + QBFMAX )  = 0.01 CFS

A= Qa / ( 0.62 * ( 2 *32.2 * ( X100-XBF ))0.5) = 0.002 SF

A 2 INCH DIAMETER ORIFICE HAS AN AREA OF 0.022 SF

A/ 0.022  = 0.11

THEREFORE, USE THE FOLLOWING NUMBER OF 2 INCH DIAMETER HOLES:

0 HOLES AT ELEV. = 978.98

Q100 = 0.000 CFS

QO = Q100 + QBFMAX + QFFMAX = 0.046 CFS

ELEVATION # OF HOLES

978.98 0 2 INCHES

1

977.00 1 1 INCHES

AREA (ACRES)

IMPERVIOUS 

FACTOR

ACRE 

IMPERVIOUS

SUMMARY OF REQUIRED STANDPIPE HOLES:

DIAMETER OF HOLES

LIVINGSTON COUNTY DETENTION CALCULATIONS BASIN #4

0.26 0.9 0.23

0.00 0.7 0.00

0.64 0.2 0.13

COMPOUND C: 0.40

TOTAL DRAINAGE AREA: 0.90 ACRES

K1 = AxC (Design Constant) 0.36

Qa = MAX ALLOW OUTFLOW (0.10 CFS / ACRE) = 0.090 CFS

DURATION DURATION INTENSITY INFLOW VOLUME OUTFLOW STORAGE VOLUME

MINUTES SECONDS (IN/HR) INCHES IN. RUNOFF xAxC DURATION x Qo INFLOW - OUTFLOW

5 300 9.17 2750 990 27 963

10 600 7.86 4714 1697 54 1643

15 900 6.88 6188 2228 81 2147

20 1200 6.11 7333 2640 108 2532

30 1800 5.00 9000 3240 162 3078

60 3600 3.24 11647 4193 324 3869

90 5400 2.39 12913 4649 486 4163

120 7200 1.90 13655 4916 648 4268

180 10800 1.34 14488 5216 972 4244

REQUIRED 100 YEAR DETENTION VOLUME = 4268 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)= 213 CF

FOREBAY STORAGE VOLUME REQUIRED: 213 CF

FOREBAY STORAGE VOLUME PROVIDED:

CUMMULATIVE

ELEV AREA VOLUME VOLUME

975 0 0 1301

974.25 1982 458 1301

974 1685 843 843

973 0

BANKFULL FLOOD VOLUME

VBF = 5160 x A x C=  1858 CF

FIRST FLUSH VOLUME

VFF = 1815 x A x C= 653 CF

BASIN STORAGE PROVIDED

ELEV. AREA DEPTH VOLUME TOTAL

(FT2) (FT) (FT3) VOLUME

(FT3)

977 5738 1 5,015 10,449 FREEBOARD ELEVATION

976 4292 1 3,600 5,434 DESIGN HIGHWATER ELEVATION

975 2908 0.75 1,834 1,834

974.25 1982 0 0

BOTTOM OF BASIN = 974.25

FIRST FLUSH XFF = 974.52

BANKFULL XBF = 975.01

100 YEAR X100 = 975.68

OUTLET CONTROL STRUCTURE

FIRST FLUSH OF RUNOFF

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

QFF = VFF x (1/24HRS) x (1HR/3600SEC)= 0.008 CFS

PLACE OPENINGS IN STANDPIPE AT BOTTOM OF BASIN = 974.25

HEAD = hFF = XFF - BOTTOM BASIN ELEV = 0.27 FT

A = QFF / (0.62 x (2 x 32.2 x hFF)0.5) = 0.003 FT
2

A 1 INCH DIAMETER ORIFICE HAS AN AREA OF 0.0055 SF

A/ 0.0055  = 0.54

THEREFORE, USE THE FOLLOWING NUMBER OF 1 INCH DIAMETER HOLES

1.00 HOLES, AT ELEV. 974.25

QFFMAX = 0.032 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 = XBF - BOTTOM OF BASIN = 0.76 FT

Q90.0 = 0.62x #HOLES x (AREA EACH HOLEFF) x (2 x 32.2 x h)0.5  = 0.024 CFS

T90.0 = ( 1SEC / Q90.0 ) x VBF x ( 1HR / 3600SEC ) = 21.86 HRS

SINCE HOLDING TIME IS LESS THAN 40 HRS, ADDITIONAL ORIFI IN STANDPIPE ARE NOT REQUIRED.

1

QBFMAX = 0.000 CFS

100 YEAR FLOOD

Qa = ALLOWABLE RELEASE RATE x AREA SITE IN ACRES= 0.090 CFS

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

FLUSH AND BANKFULL ORIFICES, USING THE TOTAL HEAD, AND SUBTRACT FROM Qa TO DETERMINE

THE ORIFICE SIZE TO RELEASE THE 100 YEAR STORM VOLUME:

QFFMAX+QBFMAX = 0.03 CFS

Qa - ( QFFMAX + QBFMAX )  = 0.06 CFS

A= Qa / ( 0.62 * ( 2 *32.2 * ( X100-XBF ))0.5) = 0.014 SF

A 2 INCH DIAMETER ORIFICE HAS AN AREA OF 0.022 SF

A/ 0.022  = 0.65

THEREFORE, USE THE FOLLOWING NUMBER OF 2 INCH DIAMETER HOLES:

0 HOLES AT ELEV. = 975.01

Q100 = 0.000 CFS

QO = Q100 + QBFMAX + QFFMAX = 0.032 CFS

ELEVATION # OF HOLES

975.01 0 2 INCHES

1

974.25 1 1 INCHES

AREA (ACRES)

IMPERVIOUS 

FACTOR

ACRE 

IMPERVIOUS

SUMMARY OF REQUIRED STANDPIPE HOLES:

DIAMETER OF HOLES







































































( I ~ TETRA TECH, INC. 

August 25,2005 

Ms. Kelly Kolakowski 
Genoa Township 
2911 Dorr Road 
Brighton, MI 48116 

Re: Aspen Glen 
Final Site Plan Review #1 

Dear Ms. Kolakowski: 

- - -- ---------------

GENOA TOWNSHIP 

AUG 2 9 REC'O 

RECEiVED 

As requested, we have performed a review of the above-referenced site plan as prepared by 
Raymond J. Donnelly & Associates, Inc., dated August 17, 2005. This site is located at the 
northeast intersection of Chilson Road and the Chesapeake & Ohio Railroad line. The 
petitioner is proposing 48 duplex condominium buildings over a 27.8 acre site for a total of 
96 units. We offer the following comments for your consideration: 

1. This site is currently undergoing construction plans reviews with our office for the 
proposed water main, sanitary sewer, and private roads. The construction plans are 
in conformance with the August 17th final site plan drawings. The Livingston 
County Drain Commissioner's Office is completing a drainage review of the 
construction plans. 

2. The petitioner should provide finalized easement documents for the proposed 
utilities and road system. Exhibit B drawings should be submitted for our review 
and approval. 

We recommend the Township consider the above issues prior to taking action on the site 
plan. 

Please call if you have any questions. 

Sincerely, 

l.~~Anff\ /\ I n f) 
Tesha L. Humphriss;rp.E~ VV-<Y-' 

Project Manager 

:cpl 

Copy: Mr. Gary McCririe, Genoa Township 
Mr. Raymond Donnelly, RID Surveyors 

K:\LETfERS\Genoa Twp Aspen Glen 4.doc 

_____ -= '. c=-___ ~-. ." - ~- - -=-:;::: 

123 Brighton Lake Road, Suite 203 
Brighton, M I 481 16 

Tel 810.220.21 12 Fax 810.220.0094 

-==-~'== ___ 5 
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