














If you are planning to attend and are physically challenged, requiring any special assistance, please notify Cathy Dye, Clerk, within 24 hours of 
the meeting at 938-1350. 

                        
 

 
 
 
 
 
CALL TO ORDER WITH PLEDGE OF ALLEGIANCE 
 
ROLL CALL: 
 
A. LIMITED PUBLIC COMMENT: Members of the public may address the Commission regarding any 

subject of community interest during public comment periods by filling out a Public Comment Card and 
submitting it to the Secretary.  Public comments are limited to three minutes per individual.  Comments 
during other portions of the agenda may or may not be entertained at the moderator’s discretion 
 

B. APPROVAL OF AGENDA:  
 
C. INQUIRY AS TO CONFLICTS OF INTEREST: 

 
D. SPECIAL PRESENTATIONS: 
 
E. CONSENT CALENDAR: The purpose of the consent calendar is to expedite business by grouping non-

controversial items together for one Commission motion without discussion.  A request to remove any item 
for discussion later in the agenda from any member of the Commission, staff or public shall be granted.  
1. RECEIVE AND FILE 

a. Township Board Approved Meeting Minutes 10.05.21 
2. ACTION: 

a. Approve Draft Planning Commission Meeting Minutes 10.18.21 
 

F. ITEMS REMOVED FROM THE CONSENT CALENDAR 
1. _______________________________________ 
2. _______________________________________ 

 
G. CORRESPONDENCE: 

 
H. PUBLIC HEARINGS:  

1. Continuation Traverse City Horse Shows, LLC – SUP/SPR 2021-02 
 

I. OLD BUSINESS: 
1. Acme Township Draft Zoning Ordinance  
2. Traverse City Horse Shows, LLC SUP/SPR 2021-02 
3. Recreational Marihuana Zoning Ordinance Text Edits 

 
 
J. NEW BUSINESS: 

 
K. PUBLIC COMMENT & OTHER PC BUSINESS 

1. Planning & Zoning Administrator Report – Lindsey Wolf 
2. Township Board Report – Jean Aukerman 
3. Parks & Trails Committee Report – Marcie Timmins 

 
ADJOURN:                                

ACME TOWNSHIP PLANNING COMMISSION MEETING 
ACME TOWNSHIP HALL 

6042 Acme Road Williamsburg, MI 49690 
November 8, 2021 7:00 p.m. 
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November 5, 2021 
 
Acme Township 
Attn: Lindsey Wolf, Zoning Administrator 
6042 Acme Road 
Williamsburg, Michigan 49690 
 
Re:  6535 Bates Road   
 Storm Water Review Response  
 
Dear Lindsey, 
 
We are in receipt of the Twp.’s consultant review email dated October 12, 2021, regarding the 
latest storm water submittal for the Horse Shows property located at 6535 Bates Road. We 
have attached the following information and have itemized responses below: 
 
 

1. (1) copy of revised Drainage Area Exhibit 
2. (1) copy of stormwater calculations 
3. (1) copy of HydroCAD reports for all basins 
4. (1) copy of infiltration test results  
5. (1) copy of revised plan set 
 
Since the last storm water submittal, a drone survey has been performed of the entire 

site. Topographic plans have been provided for all basins (Sheet C5.2). Infiltration tests were 
performed and your concern for reduced capacity due to siltation of the bottom was 
confirmed. The Owner has mentioned that regular maintenance of the existing basins has not 
been performed in previous years. We will work with the Owner to establish a schedule for 
yearly spring cleaning for each basin to ensure infiltration capacity is not reduced. Based on the 
results from the infiltration tests, if the basins are regularly maintained, each basin has more 
than enough infiltration capacity to contain back-to-back 100-year storm events.  

Due to the routing of the emergency access lane, the South Basin has been revised to 
meet capacity requirements. Runoff from the proposed emergency access lane is included in 
the volume calculations for both the Northwest Basin and the South Basin.  
   

 
Area A  

- The revised calculations include all area from newly constructed “Arabian Lanes Site 

Addition”.  Also, runoff from a portion of the emergency access drive and all the 
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future impervious areas that will be built with the VIP Pavilions (or BLDG A) has been 

designed to be stored within the NW Basin.  

- Infiltration tests were completed, and results are attached. The existing Northwest 

Basin had a measured infiltration rate of 10 in/hr. We used a design infiltration rate 

of 4.0 in/hr giving us a proposed max water depth in the Basin of 2.01’ after a back-

to-back 100-year storm event.  

- A minimum infiltration rate of 2.45 in/hr would be needed for this Basin to 

effectively store runoff from a back-to-back 100-year storm event.  

Area B 

- The revised calculations include area from the emergency access drive.   

- Infiltration tests were completed, and results are attached. The existing South Basin 

had a measured infiltration rate of 16 in/hr.  We used a design infiltration rate of 4.0 

in/hr giving us a proposed max water depth in the Basin of 4.77 after a back-to-back 

100-year storm event.  

Area C  

- Topographic plan is now included for the existing East Basin. The basin details are 

shown on Sheet C5.2.  

- Infiltration tests were completed, and results are attached. The existing East Basin 

had a measured infiltration rate of 24 in/hr. We used a design infiltration rate of 4.0 

in/hr giving us a proposed max water depth in the Basin of 3.0’ after a back-to-back 

100-year storm event.  

- A minimum infiltration rate of 2.60 in/hr would be needed for this Basin to 

effectively store runoff from a back-to-back 100-year storm event.  

Area D 

- Topographic plan is now included for the existing Northeast Basins. The basin details 

are shown on Sheet C5.2.  For the existing NE Basin #1, the available storage extends 

into the wooded area to the north. Aerial imagery of this basin does not accurately 

reflect the actual storage area. 

- Infiltration tests were completed, and results are attached. The existing NE Basin #1 

had a measured infiltration rate of 18.5 in/hr and NE Basin #2 had a measured 

infiltration rate of 30+ in/hr. We used a design infiltration rate of 4.0 in/hr for both 

basins giving us a proposed max water depth in the Basin of 1.55’ after a back-to-

back 100-year storm event. These two basins were modeled together.  
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- Please note that there are additional shallow basins located within Area D, as shown 

on the Drainage Areas Exhibit. Using a conservative approach, these two additional 

shallow basins were not included in the overall calculations for this area.  

- A minimum infiltration rate of 2.60 in/hr would be needed for these Basins to 

effectively store runoff from a back-to-back 100-year storm event.  

 

Should you have any questions please feel free to call me at (815) 236-0940 or email me at 

ericw@maaeps.com. 

 
Sincerely, 
Mansfield Land Use Consultants 
 

 
Eric Wilde, P.E. 
 
 

 

mailto:ericw@maaeps.com




   

SITE STORM WATER CALCS:
Project: Horse Shows - Existing Drainage Calcs

Project No.: 19039
Location: Acme Township

Client: Traverse City Horse Shows

AREA GRAVEL ROOF ARENA / LAWN TOTAL (sft) TOTAL (ac.)

NW Basin 171,799 sft 63,153 sft 855,060 sft 1,116,616 sft 25.63 ac.

South Basin 220,501 sft 85,392 sft 977,010 sft 1,282,903 sft 29.45 ac.

East Basin 140,605 sft 43,466 sft 429,166 sft 613,237 sft 14.08 ac.
NE Basins 305,123 sft 115,290 sft 505,133 sft 925,546 sft 21.25 ac.

90.41 ac.

MAAEPS 21-11-02_StormWaterCalcs_Total.xlsx 11/3/2021
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Routing Diagram for Horse-Show_FINAL_Basin_East
Prepared by Mansfield Land Use Consultants,  Printed 11/3/2021
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Horse-Show_FINAL_Basin_East
  Printed  11/3/2021Prepared by Mansfield Land Use Consultants
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Area Listing (all nodes)

Area

(acres)

C Description

(subcatchment-numbers)

3.228 0.60 Gravel Drives  (EXIST.)

9.852 0.15 Lawn / Arenas  (EXIST.)

0.998 0.95 Roof  (EXIST.)

14.078 0.31 TOTAL AREA



Rainfall  Duration=1,452 min,  Inten=0.42 in/hrHorse-Show_FINAL_Basin_East
  Printed  11/3/2021Prepared by Mansfield Land Use Consultants
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Summary for Subcatchment EXIST.: EX. DRAINAGE AREA

Runoff = 1.85 cfs @ 0.00 hrs,  Volume= 3.698 af,  Depth= 3.15"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Rainfall  Duration=1,452 min,  Inten=0.42 in/hr

Area (sf) C Description
140,605 0.60 Gravel Drives

43,466 0.95 Roof
429,166 0.15 Lawn / Arenas
613,237 0.31 Weighted Average
569,771 92.91% Pervious Area

43,466 7.09% Impervious Area
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Summary for Reach S: SURFACE FLOW

Inflow Area = 14.078 ac, 7.09% Impervious,  Inflow Depth = 3.15"
Inflow = 1.85 cfs @ 0.00 hrs,  Volume= 3.698 af
Outflow = 1.85 cfs @ 0.00 hrs,  Volume= 3.698 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
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Summary for Pond EX-E: EX. BASIN - EAST

Inflow Area = 14.078 ac, 7.09% Impervious,  Inflow Depth = 3.15"
Inflow = 1.85 cfs @ 0.00 hrs,  Volume= 3.698 af
Outflow = 1.83 cfs @ 24.20 hrs,  Volume= 3.698 af,  Atten= 1%,  Lag= 1,452.0 min
Primary = 1.83 cfs @ 24.20 hrs,  Volume= 3.698 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 720.19' @ 24.20 hrs   Surf.Area= 9,703 sf   Storage= 19,715 cf

Plug-Flow detention time= 151.4 min calculated for 3.697 af (100% of inflow)
Center-of-Mass det. time= 151.1 min ( 877.1 - 726.0 )

Volume Invert Avail.Storage Storage Description
#1 717.00' 57,546 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

717.00 2,048 211.0 0 0 2,048
718.00 5,277 409.0 3,537 3,537 11,822
719.00 7,148 454.0 6,189 9,726 14,942
720.00 9,257 506.0 8,180 17,906 18,944
721.00 11,710 557.0 10,460 28,366 23,290
722.00 14,506 608.0 13,083 41,449 28,054
723.00 17,743 670.0 16,097 57,546 34,392

Device Routing     Invert Outlet Devices
#1 Primary 717.00' 4.000 in/hr Exfiltration over Wetted area   

Primary OutFlow  Max=1.83 cfs @ 24.20 hrs  HW=720.19'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 1.83 cfs)
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Routing Diagram for Horse-Show_FINAL_Basin_Northeast
Prepared by Mansfield Land Use Consultants,  Printed 11/2/2021
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Area Listing (all nodes)

Area

(acres)

C Description

(subcatchment-numbers)

7.005 0.60 Gravel Drives  (EXIST., NEW)

11.596 0.15 Lawn / Arenas  (EXIST., NEW)

2.647 0.95 Roof  (EXIST., NEW)

21.248 0.40 TOTAL AREA
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Summary for Subcatchment EXIST.: EX. DRAINAGE AREA

Runoff = 1.47 cfs @ 0.00 hrs,  Volume= 2.937 af,  Depth= 4.37"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Rainfall  Duration=1,452 min,  Inten=0.42 in/hr

Area (sf) C Description
170,283 0.60 Gravel Drives

28,076 0.95 Roof
152,754 0.15 Lawn / Arenas
351,113 0.43 Weighted Average
323,037 92.00% Pervious Area

28,076 8.00% Impervious Area
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Summary for Subcatchment NEW: 13.5 ACRE PARCEL

Runoff = 2.12 cfs @ 0.00 hrs,  Volume= 4.246 af,  Depth= 3.86"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Rainfall  Duration=1,452 min,  Inten=0.42 in/hr

Area (sf) C Description
134,840 0.60 Gravel Drives

87,214 0.95 Roof
352,379 0.15 Lawn / Arenas
574,433 0.38 Weighted Average
487,219 84.82% Pervious Area

87,214 15.18% Impervious Area



Rainfall  Duration=1,452 min,  Inten=0.42 in/hrHorse-Show_FINAL_Basin_Northeast
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Summary for Reach S1: SURFACE FLOW

Inflow Area = 8.060 ac, 8.00% Impervious,  Inflow Depth = 4.37"
Inflow = 1.47 cfs @ 0.00 hrs,  Volume= 2.937 af
Outflow = 1.47 cfs @ 0.00 hrs,  Volume= 2.937 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs



Rainfall  Duration=1,452 min,  Inten=0.42 in/hrHorse-Show_FINAL_Basin_Northeast
  Printed  11/2/2021Prepared by Mansfield Land Use Consultants
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Summary for Reach S2: SURFACE FLOW

Inflow Area = 13.187 ac, 15.18% Impervious,  Inflow Depth = 3.86"
Inflow = 2.12 cfs @ 0.00 hrs,  Volume= 4.246 af
Outflow = 2.12 cfs @ 0.00 hrs,  Volume= 4.246 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs



Rainfall  Duration=1,452 min,  Inten=0.42 in/hrHorse-Show_FINAL_Basin_Northeast
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Summary for Pond EX-NE: EX. BASINS (COMBINED) - NORTHEAST

Inflow Area = 21.248 ac, 12.46% Impervious,  Inflow Depth = 4.06"
Inflow = 3.59 cfs @ 0.00 hrs,  Volume= 7.183 af
Outflow = 3.59 cfs @ 24.20 hrs,  Volume= 7.183 af,  Atten= 0%,  Lag= 1,452.0 min
Primary = 3.59 cfs @ 24.20 hrs,  Volume= 7.183 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 728.55' @ 24.20 hrs   Surf.Area= 21,527 sf   Storage= 24,705 cf

Plug-Flow detention time= 107.0 min calculated for 7.182 af (100% of inflow)
Center-of-Mass det. time= 106.7 min ( 832.7 - 726.0 )

Volume Invert Avail.Storage Storage Description
#1 727.00' 67,453 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

727.00 10,745 903.0 0 0 10,745
728.00 17,508 1,017.0 13,990 13,990 28,189
729.00 25,125 1,132.0 21,202 35,192 47,885
730.00 39,970 1,383.0 32,262 67,453 98,135

Device Routing     Invert Outlet Devices
#1 Primary 727.00' 4.000 in/hr Exfiltration over Wetted area   

Primary OutFlow  Max=3.59 cfs @ 24.20 hrs  HW=728.55'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 3.59 cfs)
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Routing Diagram for Horse-Show_FINAL_Northwest
Prepared by Mansfield Land Use Consultants,  Printed 11/3/2021
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Horse-Show_FINAL_Northwest
  Printed  11/3/2021Prepared by Mansfield Land Use Consultants
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Area Listing (all nodes)

Area

(acres)

C Description

(subcatchment-numbers)

1.913 0.15 Exist. Arena  (PROP 2)

1.213 0.60 Gravel  (PROP 2)

2.286 0.60 Gravel Drive  (EXIST.)

0.444 0.60 Gravel Fire Lane  (PROP 1)

0.574 0.15 Lawn  (PROP 2)

15.424 0.15 Lawn / Horse Arenas  (EXIST.)

1.718 0.15 New Arenas  (PROP 2)

0.674 0.98 Pvmt  (PROP 1, PROP 2)

0.791 0.98 Roof  (PROP 2)

0.559 0.98 Roof/Deck  (PROP 1)

25.598 0.28 TOTAL AREA
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Summary for Subcatchment EXIST.: EXIST. DRAINAGE AREA

Runoff = 1.58 cfs @ 0.00 hrs,  Volume= 3.151 af,  Depth= 2.14"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Rainfall  Duration=1,452 min,  Inten=0.42 in/hr

Area (sf) C Description
99,597 0.60 Gravel Drive

671,876 0.15 Lawn / Horse Arenas
771,473 0.21 Weighted Average
771,473 100.00% Pervious Area
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Summary for Subcatchment PROP 1: PROP. IMPERVIOUS (VIP Pavilions & Fire Lane)

Runoff = 0.60 cfs @ 0.00 hrs,  Volume= 1.203 af,  Depth= 8.95"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Rainfall  Duration=1,452 min,  Inten=0.42 in/hr

Area (sf) C Description
26,604 0.98 Pvmt
24,352 0.98 Roof/Deck
19,349 0.60 Gravel Fire Lane
70,305 0.88 Weighted Average
19,349 27.52% Pervious Area
50,956 72.48% Impervious Area
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Summary for Subcatchment PROP 2: ARABIAN LN ARENAS

Runoff = 0.93 cfs @ 0.00 hrs,  Volume= 1.861 af,  Depth= 3.56"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Rainfall  Duration=1,452 min,  Inten=0.42 in/hr

Area (sf) C Description
52,853 0.60 Gravel

2,761 0.98 Pvmt
34,477 0.98 Roof
74,856 0.15 New Arenas
25,000 0.15 Lawn
83,328 0.15 Exist. Arena

273,275 0.35 Weighted Average
236,037 86.37% Pervious Area

37,238 13.63% Impervious Area
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Summary for Reach S1: SURFACE FLOW

Inflow Area = 17.711 ac, 0.00% Impervious,  Inflow Depth = 2.14"
Inflow = 1.58 cfs @ 0.00 hrs,  Volume= 3.151 af
Outflow = 1.58 cfs @ 0.00 hrs,  Volume= 3.151 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
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Summary for Reach S2: SURF/PIPE FLOW

Inflow Area = 1.614 ac, 72.48% Impervious,  Inflow Depth = 8.95"
Inflow = 0.60 cfs @ 0.00 hrs,  Volume= 1.203 af
Outflow = 0.60 cfs @ 0.00 hrs,  Volume= 1.203 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
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Summary for Reach S3: PIPE FLOW

Inflow Area = 6.274 ac, 13.63% Impervious,  Inflow Depth = 3.56"
Inflow = 0.93 cfs @ 0.00 hrs,  Volume= 1.861 af
Outflow = 0.93 cfs @ 0.00 hrs,  Volume= 1.861 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
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Summary for Pond EX-NW: EX. BASIN - NORTHWEST

Inflow Area = 25.598 ac, 7.91% Impervious,  Inflow Depth = 2.91"
Inflow = 3.11 cfs @ 0.00 hrs,  Volume= 6.216 af
Outflow = 3.10 cfs @ 24.20 hrs,  Volume= 6.216 af,  Atten= 0%,  Lag= 1,452.0 min
Primary = 3.10 cfs @ 24.20 hrs,  Volume= 6.216 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 682.75' @ 24.20 hrs   Surf.Area= 18,585 sf   Storage= 42,991 cf

Plug-Flow detention time= 215.0 min calculated for 6.213 af (100% of inflow)
Center-of-Mass det. time= 214.7 min ( 940.7 - 726.0 )

Volume Invert Avail.Storage Storage Description
#1 680.00' 116,533 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

680.00 13,115 570.0 0 0 13,115
681.00 14,875 605.0 13,986 13,986 16,440
682.00 16,763 665.0 15,810 29,795 22,537
683.00 19,223 794.0 17,979 47,774 37,532
684.00 21,645 823.0 20,422 68,196 41,350
685.00 24,163 851.0 22,892 91,089 45,173
686.00 26,748 871.0 25,445 116,533 48,046

Device Routing     Invert Outlet Devices
#1 Primary 680.00' 4.000 in/hr Exfiltration over Wetted area   

Primary OutFlow  Max=3.10 cfs @ 24.20 hrs  HW=682.75'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 3.10 cfs)
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Routing Diagram for Horse-Show_FINAL_Basin_South
Prepared by Mansfield Land Use Consultants,  Printed 11/2/2021
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Area Listing (all nodes)

Area

(acres)

C Description

(subcatchment-numbers)

5.062 0.60 Gravel Drives  (EXIST., PROP)

22.429 0.15 Lawn / Arenas  (EXIST.)

1.960 0.95 Roof  (EXIST.)

29.451 0.28 TOTAL AREA
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Summary for Subcatchment EXIST.: EX. DRAINAGE AREA

Runoff = 3.45 cfs @ 0.00 hrs,  Volume= 6.897 af,  Depth= 2.85"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Rainfall  Duration=1,452 min,  Inten=0.42 in/hr

Area (sf) C Description
203,782 0.60 Gravel Drives

85,392 0.95 Roof
977,010 0.15 Lawn / Arenas

1,266,184 0.28 Weighted Average
1,180,792 93.26% Pervious Area

85,392 6.74% Impervious Area
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Summary for Subcatchment PROP: PROP. FIRE LANE

Runoff = 0.10 cfs @ 0.00 hrs,  Volume= 0.195 af,  Depth= 6.10"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Rainfall  Duration=1,452 min,  Inten=0.42 in/hr

Area (sf) C Description
16,719 0.60 Gravel Drives
16,719 100.00% Pervious Area
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Summary for Reach S1: SURFACE FLOW

Inflow Area = 29.068 ac, 6.74% Impervious,  Inflow Depth = 2.85"
Inflow = 3.45 cfs @ 0.00 hrs,  Volume= 6.897 af
Outflow = 3.45 cfs @ 0.00 hrs,  Volume= 6.897 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
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Summary for Reach S2: SURFACE FLOW

Inflow Area = 0.384 ac, 0.00% Impervious,  Inflow Depth = 6.10"
Inflow = 0.10 cfs @ 0.00 hrs,  Volume= 0.195 af
Outflow = 0.10 cfs @ 0.00 hrs,  Volume= 0.195 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
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Summary for Pond EX-S: EX. BASIN - SOUTH

Inflow Area = 29.451 ac, 6.66% Impervious,  Inflow Depth = 2.89"
Inflow = 3.54 cfs @ 0.00 hrs,  Volume= 7.092 af
Outflow = 2.90 cfs @ 24.20 hrs,  Volume= 7.092 af,  Atten= 18%,  Lag= 1,451.9 min
Primary = 2.90 cfs @ 24.20 hrs,  Volume= 7.092 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 700.77' @ 24.20 hrs   Surf.Area= 26,820 sf   Storage= 102,753 cf

Plug-Flow detention time= 406.4 min calculated for 7.090 af (100% of inflow)
Center-of-Mass det. time= 406.0 min ( 1,132.0 - 726.0 )

Volume Invert Avail.Storage Storage Description
#1 696.00' 138,129 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

696.00 16,589 654.0 0 0 16,589
697.00 18,589 678.0 17,580 17,580 19,219
698.00 20,662 703.0 19,616 37,196 22,052
699.00 22,809 729.0 21,727 58,923 25,100
700.00 25,043 761.0 23,917 82,840 28,966
701.00 27,369 785.0 26,197 109,037 32,018
702.00 30,849 809.0 29,092 138,129 35,165

Device Routing     Invert Outlet Devices
#1 Primary 696.00' 4.000 in/hr Exfiltration over Wetted area   

Primary OutFlow  Max=2.90 cfs @ 24.20 hrs  HW=700.77'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 2.90 cfs)



 

 
 

 

 

 

 

 

November 4, 2021 
 
 
Traverse City Horse Shows, LLC 
15355 DeHavilland Court 
Wellington, Florida 33414 
 
Attention:  Mr. Matt Morrissey  
 
Regarding:       Soil Infiltration Test  
  Traverse City Horse Shows 

Williamsburg, Grand Traverse County, Michigan 
Project No. 2021.2209 

 
Dear Mr. Morrissey: 
 
Soils & Structures is pleased to present the results of the soil infiltration tests conducted 
for the Traverse City Horse Shows property located on Bates Road in Williamsburg, 
Michigan.    
 
The soil infiltration tests were performed in existing stormwater basins to measure the 
rate of water flow into the soil. The field testing was completed on October 29, 2021.  
 
Measurements were obtained using a hand auger boring drilled to a depth of 30.0 inches 
below the bottom of the topsoil layer.  The hand auger boring was filled with water to the 
bottom of the topsoil layer.  Water level measurements were collected at specific time 
intervals until the boring sidewalls collapsed or up to a maximum duration of 60 minutes.  
Two trials are completed at each test location.  The soil infiltration rates were calculated 
from the change in water level over time. Due to the current water table elevation at basin 
number five, a soil sample was obtained for further laboratory analysis. The results are 
included in the table below.    
 

Location Infiltration Rate (Inches per Hour) 
Basin 1 18 
Basin 2 30 
Basin 3 18 
Basin 4 16 
Basin 5 10 

 



 

 

 
The surface conditions of the drainage basins contain a layer of silt and impermeable 
sediment. The layer thickness ranges from 0.5 to 2.0 inches. This layer has developed over 
time from storm event runoff, impeding the drainage basin’s ability to permeate water.  
 
We appreciate the opportunity to be of service to you.  If you have any questions 
concerning this letter please contact our office. 
 
Sincerely, 
 
 
 
 
Eric R. Tourre 
Field Manager  
ERT/et  
 



Date

Depth

cm

cm

Area cm²

3

6.3

22 55.88 22.2 0.953 13.40017 in/hr.

22 55.88 22.2 0.853 11.85249 in/hr.

22 55.88 22.2 0.853 11.15744 in/hr.

22 55.88 22.2 0.853 10.45707 in/hr.

24 60.96 22.2 0.853 9.068855 in/hr.

24 60.96 22.2 0.853 8.267863 in/hr.

24 60.96 22.2 0.853 8.165992 in/hr.

10.3386

SUM

1 60 25.55 85.55

1 60 32.08 92.08

1 60 36.35 96.35

1 60 42.25 102.25

1 60 46.86 106.86

1 60 48.34 108.34

1 60 48.84 108.84

0.1875 0.125 1 60 60

0.3125

0.00787

0.00738

0.00640

0.00583

0.00576

32.4

34.57

36.54

40.08

40.58

45.60367312

45.60367312

45.60367312

45.60367312

45.60367312

7.62

7.62

7.62

7.62

7.62

100

100

100

100

100

3

4

5

6

7

2 100 7.62 45.60367312 30.5 0.00836

Infiltration Rate

1 100 7.62 45.60367312 30.14 0.00945

Trial Q (ml) L (cm) A (cm^2)
T                                 

(sec)

H                                  

(in)       (cm)

Temp                     

(C)       (Correction)
K

H = Difference in head on manometers (cm)

L = Distance between manometers (cm) 45.60367312

A = Cross sectional area of specimen (π*radius²)

T = Total time of discharge (seconds)

K = Coefficient of permeability (cm/second) Diameter 7.62

Q = Quantity of water discharged (g or ml) Height 16.002

Lab Number 1 Tested By HB

Description of Soil Brown Sand Fine with lenses of gray silty clay

Coefficient of Permeability Tests (Constant Head) – ASTM D2434

11/4/2021 Job Number 2021.2209

Test Number 1 Job Name Traverse City Horse Shows
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GENERAL NOTES - DUMPSTERS AND TRASH REMOVAL:
1. SMALL TRASH RECEPTACLES ARE LOCATED ACROSS THE SITE AND ARE EMPTIED

EACH DAY INTO PRIMARY TRASH DUMPSTERS.
2. PRIMARY TRASH DUMPSTER LOCATIONS ARE IN THE SCREENED TRASH AND

MANURE SERVICE AREA AND ON A CONCRETE PAD TUCKED INTO THE
WOODED BUFFER ALONG BATES ROAD.

3. DUMPSTER LOCATIONS ARE SCREENED BY ~10'-TALL EARTH BERM AND EXISTING
VEGETATIVE BUFFER ALONG BATES ROAD.

4. ALL DUMPSTER LOCATIONS TO REMAIN SCREENED, IN ACCORDANCE WITH THE
ACME TOWNSHIP ZONING ORDINANCE, WITH EITHER 6' TALL LANDSCAPING OR
A 6' TALL SOLID DUMPSTER ENCLOSURE.

5. IT IS ASSUMED THAT EXISTING VEGETATIVE SCREENING AND EARTH BERM ARE
SUITABLE DUMPSTER SCREENING. IF AND WHERE DUMPSTER ENCLOSURE(S)
NEEDED, DETAIL SHOWN ON THIS SHEET SHALL APPLY.
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