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June 9, 2003

Mr. Don Cooper

Montcalm County Drain Commissioner
P.O. Box 368

Stanton, Ml 48888

Re: Revised Report
Greenville West Drain

Dear Don:

Enclosed is the revised Engineering Report for the Greenville West Drain project.

As you know, the report has been revised in response to several issues that we have
discussed over the past few months. The five acre future residential area in the
Hathaway property is now included in the watershed. The design calculations and
apportionments have been revised to include the new area.

The S\D Basiri upgrade plans have been revised on the north and southeast limits in
response to the meetings we have had with the property owner. On the north, the
grades have been adjusted to accommodate the proposed apartments. At the
southeast, the grades have been adjusted to reduce the easement area needed, and
provide a place for excess soil material. The easement limits for the S\D Basin has

been revised to reflect these changes.

The apportionment spreadsheet has also been revised to include the costs for the
work done previously on the drain. There is now single, total project cost which is
then apportioned out to the property owners. | have also separated out the
apportionments for the Montcalm County Road Commission and MDOT.

I hope this information is sufficient. If you have any questions or concerns, please
contact me.

Sincerely,

PROGRESSIVE ARCHITECTURE ENGINEERING

LR

gzer,
¢t Engineer

Civil Proj

MJO’js

51220302/005

Enclosures
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I. INTRODUCTION

The report is issued at the request of the Montcalm County Drain Commissioner’s office to
address drainage concerns in the area of the Coleman Pond.

The Drain Commissioner was brought in to resolve the issue under the provisions of Chapter 20
of the Michigan Drain Code. The petition for the Drain Commissioner was made by the City of
Greenville and Eureka Township. The project is now known as the Greenville West Drain.

The Concerns:

The land area included in the Greenville West Drain has undergone a high degree of
development in recent years. This development has spurned concerns about the ultimate
disposal of stormwater in the watershed. Exhibit A indicates the limits of the watershed now
included in the Greenville West Drain. The lands shown drain to the Coleman Pond where
infiltration into the groundwater occurs. Because of the topography of the area, the Coleman
Pond is the final surface destination for the stormwater. There is no outlet to a stream or lake.
Infiltration in this low area is the ultimate disposal mechanism for the runoff. This type of disposal
mechanism is much more sensitive than an outlet to a large lake or a stream or river. This type of
disposal is dependent on the percolation of the stormwater into the soils. The rate of percolation
in any location is variable based on may factors, including soil type, groundwater conditions, and
head on the system. The concerns for the watershed regard this issue. With development of the
area, percolation of the stormwater in the Coleman Pond will be reduced as sediment enters the
pond and effectively changes the soil type by sealing off drainage through the more transmissive
soils with a fine sediment layer.

Development in the watershed in recent years has demonstrated that sediment has entered the
Coleman Pond. During rain events the pond has turned murky brown with sediment laden runoff.
As the waters calm after the storm event, these suspended particles then settle to the bottom of
the pond, changing the infiltration capacity.

Over time, the effectiveness of the pond as the final destination for stormwater runoff is reduced.
This will result in potential flooding. The owners of the property on which the Coleman Pond lies
are very concerned about this situation. They are also concerned about the visual impact of
sedimentation in the natural setting of the Coleman Pond. Development of the land immediately
surrounding the pond is now in progress.

Background:
The Coleman Pond was not always the destination point for all stormwater in the drainage area

shown in Exhibit A. That drainage area has been redirected over the past 15 years as a result of
development.

In 1992, the City of Greenville constructed the Nelson Drain. This drain was built to provide for
better drainage on Nelson Street, as well as to prepare for future development of the lands where
the Meijer store was eventually built. A stub on the drain to the northwest also picked up
drainage from the northwest. Drainage from the northwest originally occurred overland,
eventually reaching the low area east of the Coleman Pond.

Construction of the drain redirected these areas to the Coleman Pond.

At this time, the city also obtained easements to the Coleman Pond from the property owners.
The easement is for flood rights up to an elevation of 851 feet. Copies of the easements are



included in Appendix A. This gave the right to the city to use the pond as the stormwater
retention\disposal area for the area drained by the Nelson Drain.

Calculation performed by the city showed that the pond had adequate storage for the new
watershed, based upon the develcpment anticipated at that time.

In recent years, the watershed has experienced much development. Some development
occurred along M-57, in the township. A high degree of development occurred in the area served
directly by the Nelson Drain. In 2000, the Meijer store and gas station were build, along with the
surrounding roadways. In 2001, the Hathaway commercial development took place, and yet
today, residential development adjacent to the Coleman Pond is occurring, and commercial
development along M-57 continues.

During the construction projects in 2000, much of the Nelson Drain was reconstructed, or
redirected. As part of the improvements, the Nelson Drain was to be completely relocated to
Greenville West Drive. This plan was later modified, as the property owner was able to
accommodate the existing location. Now there are two storm sewer mains running north-south
parallel to each other.

During that same time period, the Coleman Pond property owners voiced their concerns
regarding sedimentation in the pond. The city and the property owner agreed that a
sedimentation basin upstream frorm the pond would be beneficial in reducing the concerns.* A
plan was prepared, see Exhibit B, and storm sewer in Greenville West Drive was diverted to the
new sedimentation basin, known as the S\D Basin.

The concerns about the Coleman Pond have continued since construction of the S\D Basin. The
drain commissioner was requested to become involved to ensure that the issues and concerns
were properly addressed. This request came, in part, because the watershed for the drainage
district crosses over into Eureka Township. The drain commissioner has retained Progressive AE
to investigate the concems and issue a report of findings, hence this report outlining the problem
and the solution.

ll. SOLUTIONS

Objective:

The objective of the solution is to ensure that a ‘disposal’ location for stormwater in the watershed
is preserved. This can be done by reducing the sediment in the stormwater entering the Coleman
Pond, and by increasing the land area over which the stormwater is able to infiltrate.

To effect these solutions, the first flush’ of runoff from the watershed will be diverted into an
enlarged sedimentation basin.

The Hirst flush’ is defined as the first ¥%2” of runoff from the directly connected impervious areas. In
other words, the first slug of stormwater that washes sediment from the parking lots and buildings
in the watershed.

Previous Draft Solutions:
In April 2002 a report of preliminary solutions was presented to the Montcalm County Drain
Commissioner’s office. Four options were discussed in the report, with the recommended
solution being a combination of the first and second options. This combined solution called for
the following items:
« Construction of a diverter pipe to be placed on the existing 60 inch Nelson drain that
enters the north end of the Coleman Pond. The diverter would be placed just south
of Meijer Drive and would direct the ‘first flush’ of sediment to the S\D Basin.



« Expansion of a new sedimentation basin area to the east of the existing S\D Basin, in
the natural low area. This would include installation of a pump station and forcemain
to lift stormwater back to the Coleman Pond. It is expected that this low area will be
used for detention \ infiltration when development of that land is made, therefore
costs for construction could be shared.

Final Recommended Solution:
Since the report in April, we have modified the solution to include expansion of the existing S\D
Basin, rather than development of new sedimentation basins to the east. Exhibit C shows the
outline of the improvements planned, including the following:
1. Construction of a diverter structure and an 18 inch diameter diverter pipe to direct the
“first flush’ to the Coleman Pond.
2. Modifications to MH No. 2, which serves as the diverter structure for the stormwater in
Greenville West Drive.
3. Expansion of the existing S\D Basin.
4. Modification of the 18 inch diameter pipe that connects the S\D Basin and Coleman
Pond.
5. Modification of the east outlet and overflow of the S\D Basin.

We made the change from use of the downstream, natural low areas to expansion of the S\D
basin because of two reasons. First, we determined that there was enough ‘volume’ could be
created at this location to treat the ‘first flush’. Second, we were not comfortable with pumping
stormwater, as a general practice. Pump stations are expensive to build, and require frequent
monitoring and maintenance.

In addition to the items noted above, there are other programs that should be impiemented to
ensure protection of the Coleman Pond.

1. Enforcement of the new drainage standards for new development within the
Greenville West watershed. The County Board of Commissioners has recently
adopted the Drair Commissioner’s Minimum Standard Guidelines for stormwater
runoff on developed sites. These standards will apply to the Greenville West
watershed, and will require the Drain Commissioner’s approval of techniques in
dealing with runoff.

2. Implementation of a catchbasin cleaning program for the hard-surfaced areas in
the watershed. On a regular basis, sediment in the sump area of the catch
basins should removed to allow for continued effectiveness of the sump in
catching sediment. This program should be instituted on a bi-annual basis to
start. Effectiveness of this schedule should be reviewed after 1 year. This
program is critical for those areas that are directly connected to the
sedimentation basins.

3. The outlet for the sediment pond for the Hathaway condominiums should be
modified to increase the effectiveness of that pond in removing sediment prior to
discharge to the Coleman Pond. The pond now appears to allow straight flow
through of the low flows, or first flush’.

4, The stormwater routed from the upper NWBLWS now collects at the southeast
corner of the intersection of M-57 and Youngman Road and then enters a 24”
diameter pipe along the west side of the funeral home for connection to the
Nelson Drain. At this corner, the stormwater spreads out over a broad, grassed
area allowing for filtering and a reduction of velocity. This parcel has been
purchased by a developer, and changes to the site are imminent. Any changes
to this parcel should be monitored to ensure that the flow and filtering of
stormwater is not reduced to a degree that negatively affects the downstream
properties, or pond.

Design Calculations:



We performed numerous calculations to support our solution.

1.

Watershed Analysis:

First, we defined the area of the watershed that is directed to the Coleman Pond.
From this area, we used the USDA TR-55 Method for defining runoff from the
watershed. Calculation for this are included in Appendix B1.

The analysis results in flow rates from the particular subareas, and a calculation
of the required volume of storage for the entire watershed. The entire watershed
needs a storage volume of 72 acre feet for the 100 year storm event, given the
existing intensity of development. The Coleman Pond has a volume of 105 acre
feet to elevation 851.0. The proposed, expanded S\D Basin has a volume of 34
acre feet, giving a total volume in excess of the calculated need. This excess
volume is critical for acting as a buffer to accommodate the stormwater that has
not yet infiltrated.

Sedimentation Basin Design:

As discussed previously, the objective is to treat the ‘first flush’. This is defined
as the 1 1/2-inch of runoff from the directly connected impervious area. We
determined this area to be 42.7 acres. A 1/2-inch of runoff from this area is equal
to 1.78 acre-ft of volume.

We also looked at ‘first flush’ from another perspective — as the runoff from a 2
year frequency stcrm event. This storm event is defined as an event with 2.38
inches of rainfall. The volume of runoff generated from this storm event, as
modeled using TR-55 methods, is 10.15 acre-feet (see Appendix B1).

Though the ‘first flush’ is a relatively small number at 1.78 acre-feet, the reality is
the system does not allow for a simple shut-off of the flow to the S\D Basin after
the first 1/2-inch of runoff has entered the basin. This means that after accepting
the 1.78 acre-ft of volume, stormwater will continue to flow to the basin through
the diversion pipes, thus requiring the size to be larger than 1.78 acre-ft.

Appendix B2 details the first flush’ design calculations for the detention basin.

Considering this additional flow to the basin, we limited the capacity of the pipe
routes sending flow to the basin. This is discussed further in the next section.

Exhibit C shows a concept of the sedimentation basin design. The basin
includes a ‘S’ design for the low flow of the basin. This layout maximizes the
distance the runoff has to flow, allowing for greater time for settling out the
suspended matter. The deeper areas between the ‘S’ curves will also allow for
‘quiet’ settling areas. The low flow path, or ditch, is designed to have a positive
drain to the outlet.

The expanded S\D Basin has a volume of 34 acre feet with an overflow at
elevation 847.0.

Soils in the area of the expanded S\D Basin are expected to be loose silty sand.
Two soil borings have been completed in the area, one to the west and one to
the east. Excavation from the existing S\D Basin also revealed silty sand and
sand. This medium is expected to infiltrate at moderate rate, dependent on the
amount of silt present in the sand.



‘First Flush’ Diversion:

The directly connected impervious areas were routed to the Coleman Pond via
two north-south pipes; the 60" Nelson Drain, now in the Hathaway Commercial
development, and a 48" pipe in Greenville West Drive.

In 2000, during construction of the new roadways, the 48 inch pipe in the
intersection of Greenville West Drive and Meijer Drive, was partly diverted to the
southeast, to the new S\D Basin which was designed for pretreatment of the
stormwater prior to discharge into the Coleman Pond. This was done using a 30
inch diverter pipe, and also a brick weir wall in MH No. 2 to force the water flow
into the 30 inch pipe.

We propose another diverter pipe be installed on the 60 inch Nelson Drain, just
south of Meijer Drive. This will route the directly connected impervious area from
the Hathaway Development to the S\D Basin for treatment.

The diversion pipe: design is shown in detail in Appendix B3. This shows a pipe
size of 18 inch diameter for the west diverter pipe.

At the 30 inch diverter pipe, the weir for the 48 inch pipe outlet should be set at
elevation 848.65 to direct the first flush into the 30 inch pipe. A block weir was
placed in this manhole during previous work, however the elevation should be
checked and adjusted, if necessary.

Exhibit D is a profile drawing of system, including the diversion pipes, as well as
the S\D Basin and Coleman Pond.

The diversion weirs in both structures will be constructed, in part, with removable
boards, to allow for future adjustment.

Coleman Pond Interconnection Pipe:

The existing S\D Basin is connected to the Coleman Pond with an 18 inch
diameter pipe that runs through the apartment complex. We plan to modify the
layout of the connection pipe by making the outlet in the expanded S\D Basin at
a different point along the low flow ditch. The connection pipe will allow
stormwater from the S\D Basin to flow to the Coleman Pond when the water
elevation in the basin is greater than elevation 844.60 (the elevation of the west
end of the connection pipe). This elevation is well above the low flow ditch,
allowing time and volume for treatment of the stormwater prior to flowing to the
Coleman Pond.

The connection pipe currently has level control structure with removable boards
for controlling the elevation of the transfer between the pond and basin. This
structure will be dismantled and a new structure will be built into the line at a
point downstream to allow for this adjustment feature.

Appendix B4 includes calculations showing the capacity of the 18 inch diameter
connection pipe.

S\D Outlet and Overflow:

The existing S\D Basin has an outlet pipe and overflow weir to the east, flowing
to the natural low area. This outlet pipe and overflow weir will be reconstructed
in the new embankment to the east.



The outlet pipe has been redesigned to allow for greater adjustment and control
of the releases from the S\D Basin to the east. There will be three 10 inch
diameter pipes set at various elevations to allow stormwater to be drawn off at
various levels. The two lower pipes will have butterfly valves to allow control of
the outflow. The pipes will discharge to a structure that will also act as an
overflow. The overflow will be set at elevation 847.00, through the top of the
outlet structure. A 24 pipe will discharge the stormwater from the structure to
the downstream outlet.

A reinforced grass overflow weir will also be constructed over the top of the
embankment to allow for safe passage of stormwater exceeding the capacity of
the basin and the outlet structure. Design details are included in Appendix B-5.

The natural low areas to the east will likely be developed as detention \ infiltration
basins in the near future to serve the nearby acreage which are expected to be
residential housing. Discharge to those low areas, at low flows, will help in
keeping the S\D Basin drained and ready for the next storm event. This action
may not be necessary, however the pipes will be in-place to allow the function if
needed.

The overflow path from the Coleman Pond to the S\D Basin is through the
apartment complex, and over Greenville West Drive, at the low point. The
controlling elevation of this path is 849.25, the lowest point on the top of the curb.

lll. COSTS

The work proposed by this report, and detailed in drawings C1 and C2 has been projected to cost
$350,000. A breakdown of the costs is included in Appendix C.

It should be noted that costs for projects with Ia.rge amounts of earthwork are difficult to estimate
because of the amount of uncertainty associated with this work.

IV. APPORTIONMENT DETERMINATION

The costs for the project will be apportioned to the two municipalities involved; Eureka Township
and the City of Greenville. We have determined that the cost should be assigned at a rate of
33.42 percent to the township, and 66.58 percent to the city.

The apportionment was determined by summing the involvement of each parcel in the watershed,
according to their municipality. The involvement of each parcel was calculated by two factors;
acreage and the weighing factor. The weighing factor accounts for the following items:

e Land Use\‘C’ factor.

o Presence of On-site Controls.

¢ Direct connection to the stormwater conveyance system.

Calculations for determination of the apportionment are included in Appendix D. A parcel map is
also included as Exhibit E.

P:\51220302\Civ\Design\FINALengineeringreport021203.doc
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Appendix B-1: Watershed Analysis
Greenville Drain
Job # 51220301/004

June 9, 2003

Worksheet 3: Time of Concentration and Travel Time

A Nelson Drain East
35 Time of concentration taken as 35 minutes. This is derived from the Storm Sewer Design s
Based upon major flow from impervious Meijer site with 15 minute Tc to get to basin.

B Nelson Drain West
20 Time of concentration taken as 20 minute. Storm Sewer Design spreadsheet lists 18 minuts

C NWBLWS
90 Time of concentration for watershed calculated using equation by Hathaway

D.1 Hathaway Apartments

20 Time of concentration taken as 20 minutes. Storm Sewer Design spreadsheet lists 18 minu
D.2 SD#1

20 Time of concentration taken as 20 minutes. Project not designed yet. Tc assumed to matcl

E Coleman WS Direct
E.1 Hath Condos

20 Time of concentration taken as 20 minutes. Storm Sewer Design spreadsheet lists 18 minu
E.2 Hath Resid

20 Time of concentration taken as ___ minutes. Storm Sewer Design spreadsheet lists __ minu
E.3 Unconnected\Undev

60

G:\GEN5\51220301\[TR-55807.XLS]WS 3



Appendix B-1: Watershed Analysis

Greenville Drain
Job # 51220301/004

June 9, 2003

Overall Area Contributary to Coleman Pond Drainage Basin

Area
No.

A Nelson Drain East

B Nelson Drain West

C NWBLWS

D.1 Hathaway Apartments
D.2 SD#1

E Coleman WS Direct
E.1 Hath Condos

E.2 Hath Resid

E.3 Unconnected\Undev

Size Land
(acres) Use

60 Commercial
11 Residential
71

17.7 Commercial
18

334.8 Overall
335

5.9 Overall
7.4 Overall
13

10.7 Overall
31.4 Overall

106.7 Overall
149

G:\GEN5\51220301\[TR-55807.XLS]Overall

Soils

CN

85
61
0.0

89
0.0

61
0.0

77
77
0.0

77
61
60
0.0



Appendix B-1: Watershed Analysis
Greenville Drain
Job # 51220301/004

June 9, 2003

Worksheet 2: Runoff Curve Number and Runoff

1. Runoff Curve Number

Soil Name and CN Area Product of
Hydrologic Group Cover Description Table 2-2 |Fig 2-3 Fig 2-4 (acres) CN x area |Rational of CN
A Nelson Drain East Commercial 85 60 5100
Residential 61 11 671
Subtotal 81.3 71 5771
B Nelson Drain West Commercial 89 17.7 1575.3
Subtotal 89.0 18 1575.3
C NWBLWS Overall 61 334.8] 20422.8
Subtotal 61.0 335 20422.8
D.1 Hathaway Apartments [Overali 77 5.9 454.3
D.2 SD#1 Overall 77 7.4 569.8
Subtotal 77.0 13| 1024
E Coleman WS Direct
E.1 Hath Condos Overall 77 10.7 823.9}(1/8 acre lots - townhouses)
E.2 Hath Resid Qverall 61 31.4 1915.4{(1/4 acre lots)
E.3 Unconnected\Undev  |Overall 60 106.7 6402|Includes Coleman Pond & Wetlands
Subtotal 61.4 149 9141
Totals: 64.8 586 37935
S\D (A+B+C+D) [ 65.9] [ 43728793
2. Runoff
CN Storm #1  Storm #2_ Storm #3
Frequency (yr) 25 100 2
Rainfall, P (24 hr) (in) 4 4.75 2.38
Runoff, Q (in) A 81.3 2.07 2.73 1.05
(using Table 2-1 or Figure 2-1) B 89.0 2.83 3.54 1.68
C 61.0 0.81 1.23 0.1
D 77.0 1.82 2.42 0.86
E 61.4 0.84 1.26 0.28
Runoff, Q (in) S\D 65.7 1.03 1.5 0.28 437 Acres
Entire 64.8 1.03 15 0.28 586 Acres

GAGEN5\51220301\{TR-55807.XLS]WS 2
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APPENDIX B-2: 'FIRST FLUSH' CALCULATION

"First Flush" Volume Calculations for Diversions on 48 inch and 60 inch STS.

Calculation for Runoff from Directly connected impervious Areas (DCIAs)

STS*

48"
48"
48"
60"
48"
60"
48"
48"
N/A
60"
60"
48"
48"

—_ e ko
WN=2000O0~NOOTODWN=

Area

Location (acres)
Meijer Store 16.80
Meijer Gas Station 1.13
Meijer Front Qutlots 4.00
Hathaway Commercial 8.40
Greenville West Drive 2.20
Meijer Drive 1.39
Oak Street 0.50
Maplewood Drive 1.43
Hathaway Apartments
Funeral Home 1.65
Bank Next to Funeral Home 0.50
Jorgensens 3.50
Bank Next to Jorgensens 1.20

42.70

(approximated 1 acre for 4 ea.)

(approximated)
{approximated)
(approximated)
(approximated)

42.70 Acres X 1/2" runoff* X 1/12" = 1.78 acre-feet

*1/2" of runoff represents the ffirst flush' of a storm.

*STS represents the north/south trunkline which covers the stormwater runoff

P:/51220302/CIV/Appendix.XLS



APPENDIX B-3: DIVERSION PIPE DESIGN

. "First Flush" Flow Rate Calculations for Diversions on 48 inch and 60 inch STS.

Area List
Area
STS* Location {acres)
1 48" Meijer Store 16.80
2 48" Meijer Gas Station 1.13
3 48" Meijer Front Outlots 4.00 (approximated 1 acre for 4 ea.)
4 60" Hathaway Commercial 8.40
5 48" Greenville West Drive 2.20
6 60" Meijer Drive 1.39
7 48" Oak Street 0.50
8 48" Maplewood Drive 1.43
9 N/A  Hathaway Apartments
10 60" Funeral Home 1.65 (approximated)
11 60" Bank Next to Funeral Home 0.50 (approximated)
12 48" Jorgensens 3.50 (approximated)
13 48" Bank Next to Jorgensens 1.20 (approximated)
42.70
Volume Calculation for 48" STS Drainge Area
48" to sedimentation pond 30.76 acres
30.76 acres X .5in. _ft. = 1.28 Acre-feet
12in
1.28 Acre-feet X43560SFX_ 1 X_ 1 X_ 1 =1550cfs
Acres 1 Hr. 60 Min. 60 Sec.
Volume Calculation for 60" STS Drainage Area
60" to sedimentation pond 11.94 acres
11.94 acres X .5 in. _ft. = Acre-feet
12in
0.4975 Acre-feet X43560SFX _ 1 X_ 1 X_ 1 =6.02cfs
Acres 1 Hr. 60 Min. 60 Sec.



APPENDIX B-3: DIVERSION PIPE DESIGN
ll. 18" Diversion on 60" STS
Calculate Flow in 18" Pipe from 60" in New MH No. 1A South of MH No. 1
MH NO. 1A
60" Outlet North = 846'
18" Qutlet East = 845.5'
60" Outlet South = 84¢"

18" S = 845.5' - 844.4' = 1.1/425' = 0.259%

Q=C1S1/2 18" C1 =105
n=.013

Q =105 (0.0509) S =0.259%
$1/2 =0.0509

Q=5.34cfs

Try S = 845.8 - 844.4 == 1.4'/425' = 0.329%

Q=C181/2 18" C1 =105
n=.013
Q =105 (0.0574) S =0.329%
S1/2= 0.0574
Q=6.02cfs
1/2 " Runoff in the 60" Watershed is 6.0 cfs
18" Pipe Invert @ MH No. 1A = 845.8
6.0 cfs Flow Depth =15
Weir Elevation = 847.3'
Height of Weir in 60" QOutlet South =13

Provide 2 - 6' Stop Logs for Future Field Adjustment



APPENDIX B-4: INTERRCONNECTION PIPE DESIGN

18 Inch Coleman Pond and S/D Basin Interconnect

Assume S\D Basin Water Elevation = 848&'

18" @ Colemon Pond Elevation = 845'

18" S = 848' - 845' = 3'/840' = 0.357%

Q=C1S12 18" C1 =105
n=.013
Q = 105 (0.0597) 8§ =0.357%
S 1/2 = 0.0597
Q=6.27cfs

18" S = 848’ - 846' = 2'/840' = 0.238%

Q=C1S1/2 18" C1 =105
n=.013
Q = 105 (0.0488) S$=0.238%
S 1/2 =0.0488
Q=5.12cfs

18" S = 848' - 847' = 1'/840' = 0.119%

Q=C1S51/2 18" C1 =105
n=.013
Q = 105 (0.0345) S$=0.119%
S 1/2 =0.0345
Q=3.62cfs

At sedimentation pond overflow of 848 feet the flow to the Coleman Pond from the S/D Basin
ranges up to 6.27 cfs at low water in the Coleman Pond.



APPENDIX B-5 OUTLET STRUCTURE AND OVERFLOW PATH DESIGN

Il. OUTLET STRUCTURE
3-10" diameter inlet pipes:
Lower IE at elevation 836.0 with a butterfly valve
Middle IE at elevation 840.0 with a butterfly valve
Upper IE at elevation 845.0 with an open end
Overflow through the grate at elevation 847.0

System to be controlled through use of middle valve.

Middle Pipe
Assume water at elevation 844.0. Pipe invert at 840.0, with length = 28'. Slope = 4/28 = 14%

Q = C151/2 where C1 = 21.8 for 10" diameter pipe
Q=218 (140112
Q=8.15cfs

Lower Pipe
Assume water at elevation 844.0. Pipe invert at 836.0 with length = 52", Slope = 8/52 = 15%

Q=21.8(15) 12
Q =8.44 cfs

Top Pipe
Used as a high level discharge to retain stormwater prior to overflow

Assume water at elevation 847.0 (high level). Pipe invert at 845.0 with length=8' slope = 2/8 = 25%
Q=21.8(.25) 1/2
Q=109cfs

Qutlet Pipe
Length of pipe = 60'. Slope of pipe = 835.8-834 = 3%
60
Q=C, S 172 where C1 = 226
Q =226 (0.03) 1/2
Q = 39 cfs when flowing full, no head.
This is similar to flows for inlet control culvert.

The two year storm runoff from the NWBLWS is 7.3 cfs. The land area to the east likely realized
this amount of runoff. Limit discharge to east to the appropriate amount through utilization of

butterfly valves.



APPENDIX B-5 OUTLET STRUCTURE AND OVERFLOW PATH DESIGN
Il. OVERFLOW PATH DESIGN

GREENVILLE SEDIMENTATION BASIN 100 YEAR OVERFLOW WEIR DISCHARGE

CALCULATE WEIR FLOW FOR
A TRAPEZOIDAL WEIR DESIGN
Q = C ((a=b)/2-0.2H)*1.5
C = 3.0 FOR A BROAD CRESTED BERM
C H a b S Q
(feet) (feet) (feet) (cfs)
3 0.1 100.6 100 3 9.513
3 0.2 101.2 100 3 26.983
3 0.3 101.8 100 3 49.709
3 0.4 102.4 100 3 76.745
3 04 102.4 100 3 76.745
3 0.6 103.6 100 3 141.770
3 0.7 104.2 100 3 179.142
3 0.8 104.8 100 3 219.471
3 0.9 105.4 100 3 262.599
3 1 106 100 3 308.400
3 1.1 106.5 100 3 356.767
3 1.2 107.2 100 3 407.611
|« Codg—
m

. v

[— o1—*

Peak Discharge to S\D Basin:
2 year Storm Event = 102.6 cfs
25 year Storm Event = 278 cfs
100 year Storm Event = 398 cfs



Appendix C

Preliminary Estimate of Cost



GREENVILLE WEST S/D BASIN COST ESTIMATE

ITEM

CONOO HWN -

18
19

DESCRIPTION

Mobilization/Demobilization
General Earthwork

6" Onsite topsoil

Seed & Mulch

Check Dams

18" Storm Sewer

Bore and Jack 18" Storm Sewer
4' Transfer Level Control Structure
4' Storm Sewer Manhole

6' Storm Sewer Manhole

8' Storm Sewer Manhole

Riprap

Overflow Structure

5' Manhole

10" Inlet Pipes

10" Butterfly Valve

24" Outlet Pipe

Turf Blanket (North American Green)
Riprap

Construction Subtotal

10% Construction Contingency
Construction Total

25% Engineering & Inspection
Project Construction Total

Land Acquisition
Legal and Administration

Project Total

QUANTITY

1
31300
32700
32700
12
507
46

1

4

1

1

11

1
88
2
60
290
40

UNIT

LS
cYy
sy
sY
EA
LF
LF
LS
EA
EA
EA
sY

EA
LF
EA
LF
sY
SY

Acres
LS

UNIT COST

$5,000.00
$3.00
$1.00
$1.00
$600.00
$40.00
$120.00
$5,000.00
$1,500.00
$2,200.00
$5,000.00
$20.00

$1,500.00
$35.00
$800.00
$45.00
$5.00
$20.00

$3,500.00
$10,000.00

P:A51220302\Civicostest\EurekaDrainDetBasinCostEstimate .xIs]JEWSDBasin 022703

March 31, 2003

TOTAL

$5,000
$93,900
$32,700
$32,700
$7,200
$20,280
$5,520
$5,000
$6,000
$2,200
$5,000
$220

$1,500
$3,080
$1,600
$2,700
$1,450

$800

$226,850
$22,685
$249,535
$62,384
$311,919

525200
$1‘0,000

$347,119
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Apportionment
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GREENVILLE WEST DRAIN
STATE ROAD DRAIN
SECTION 14A CALCULATIONS

AVERAGE RUNOFF COEFFICIENT (A.R.C.) FOR:
MICHIGAN DEPARTMENT OF TRANSPORTATION

M.D.O.T. RIGHT-OF-WAY CONSISTS OF:

ACRES x
AUKES FRACTION COEFFICIENT COERFICIENT

TOTAL ROW 20.44 100
PAVEMENT 5.23 25.59 0.9 4.707
GRAVEL ROAD 0.00 0.00 0.7 0
GRAVEL RAILROAD BED 0.00 0.00 0.7 0
OTHER IMPERVIOUS AREAS (Driveways) 0.26 1.27 0.9 0.234
GKASSED AREA 14.95 13.14 0.2 299

20.44 100 7.931

REMAINING LANDS IN THE DISTRICT CONSIST OF:

ACRES x
ACKES FKACTION COEFFICIENY CUEFFICIENT
CALCULATED AVERAGES 553.72 100.00 0.4952 274.202144
PAVEMENT 0.00 0.00 0.9 0
GRAVEL ROAD 0.00 0.00 0.7 0
GRAVEL RAILROAD BED 0.00 0.00 0.7 0
OTHER IMPERVIOUS AREAS 0.00 0.00 0.9 0
GRANSED AREA ) VAV o 0.2 0
553.72 0 274.202144

CALCULATIONS: ACRES x
ACRES AR.C. ARC.
M.D.O.T ACRES IN DRAINAGE DISTRICT: 20.44 0.388 7.93
REMAINING LAND IN DISTRICT: 353.72 0.49)> 2/4.20
TOTAL ACRES IN DRAINAGE DISTRICT: 2907.0 282.13

Progressive AE
6/9/2003
p:\51220302\apportionment\14AcalculationsforMDOT.xls
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Description of an Easement for Storm Sewer
May 22, 2003

A parcel of land located in the Northeast quarter, of Section 17, Town 9 North, Range 8 West,
City of Greenville, Montcalm County, Michigan, being an easement for the construction,
operation, maintenance, repair, and/or removal of a storm sewer further described as:

Commencing at the North 1/4 Corner of Section 17, Town 9 North, Range 8 West; thence along
the north line of said Section 17, North 89° 27' 35" East, 480.00 feet; thence parallel with the west
line of the Northeast 1/4 of said Section 17, South 00° 26' 59" West, 603.90 feet, to the point of
beginning; thence parallel with said west line, South 00° 26' 59" West, 20.00 feet; thence South
89° 54' 33" West, 45.18 feet; thence North 01° 25' 57" East, 118.32 feet; thence North 38° 54' 40"
West, 215.75 feet; thence parallel with said west line, North 00° 26' 59" East, 31.54 feet; thence
South 38° 54' 40" East, 247.48 feet; thence South 01° 25' 57" West, 105.13 feet; thence North
89° 54' 33" East, 24.83 feet, to the point of beginning. Containing 0.174 acres, more or less.

P:\51220302\CiviEasement\grdm-2.doc
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Description of an Easement for Storm Sewer
May 22, 2003

A parcel of land located in the Northeast quarter, of Section 17, Town 9 North, Range 8 West,
City of Greenville, Montcalm County, Michigan, being an easement for the construction,
operation, maintenance, repair, and/or removal of a storm sewer further described as:

Commencing at the North 1/4 Corner of Section 17, Town 9 North, Range 8 West; thence along
the north line of said Section 17, North 89° 27' 35" East, 480.00 feet; thence parallel with the west
line of the Northeast 1/4 of said Section 17, South 00° 26' 59" West, 603.90 feet, to the point of
beginning; thence North 89° 54' 32" East, 2.50 feet; thence North 00° 26' 59" East, 125.63 feet;
thence South 89° 33' 01" East, 177.94 feet; thence South 10° 34' 08" East, 129.16 feet; thence
South 07° 39' 02" West, 32.95 feet; thence North 89° 49' 38" East, 16.16 feet; thence South 00°
32' 48" West, 400.00 feet; thence North 89° 27' 12" West, 10.00 feet; thence South 00° 32' 48"
West, 115.00 feet; thence South 89° 27' 12" East, 10.00 feet; thence South 00° 32' 48" West,
235.00 feet; thence North 89° 27' 12" West, 10.00 feet; thence South 00° 32' 48" West, 117.26
feet to the north right of way line of Meijer Drive; thence along said north right of way line, South
89° 42' 52" West, 40.00 feet; thence North 00° 32' 48" East, 117.84 feet; thence North 89° 27' 12"
West, 10.00 feet; thence North 00° 32' 48" East, 235.00 feet; thence South 89° 27' 12" East,
10.00 feet; thence North 00° 32' 46" East, 115.00 feet; thence North 89° 27' 12" West, 10.00 feet;
thence North 00° 32' 48" East, 399.25 feet; thence North 89° 49' 38" East, 23.65 feet; thence
North 07° 39' 02" East, 32.50 feet; thence North 10° 34' 08" West, 109.47 feet; thence North 89°
33' 01" West, 141.46 feet; thence South 00° 26' 59" West, 125.45 feet; thence South 89° 54' 33"
West, 22.50 feet; thence North 00° 26' 59" East, 20.00 feet, to the point of beginning. Containing

1.294 acres, more or less.

P:\51220302\CiviEasement\grdm-4.doc
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Legal Description of Sedimentation Basin Easement
June 5, 2003

A parcel of land located in the Northeast 1/4, of Section 17, Town 9 North, Range 8 West, City of
Greenville, Montcalm County, Michigan, being an easement for the construction, operation,
maintenance, repair, and/or removal of sedimentation basins further described as:

Commencing at the North 1/4 Corner of Section 17, Township 9 North, Range 8 West; thence
along the west line of the Northeast quarter of said Section 17, South 00° 03' 16" West, 1323.38
feet; thence North 89° 08' 48" East, 299.96 feet; thence South 00° 09' 05" West, 248.84 feet to
the south right of way line of Meijer Drive; thence along said south right of way line, thence North
89° 19' 09" East, 554.40 feet to the westerly right of way line of Greenville West Drive; thence
along said westerly right of way line, South 45° 48' 29" East, 56.69 feet; thence along said
westerly right of way line, South 00° 56' 08" East, 140.00 feet; thence North 89° 19' 09" East,
76.00 feet; thence South 00° 56' 08" East, 31.56 feet, to the point of beginning; thence North 89°
36' 17" East, 34.84 feet; thence North 29° 55' 44" West, 51.23 feet to the easterly right of way line
of Greenville West Drive; thence along said easterly right of way line, North 00° 56' 08" West,
41.26 feet; thence South 29° 55' 44" East, 98.65 feet; thence North 89° 36' 17" East, 42.64 feet;
thence South 76° 54' 28" East, 170.73 feet; thence South 50° 02' 07" East, 114.89 feet; thence
South 66° 18' 21" East, 88.87 feet; thence North 64° 11' 12" East, 115.41 feet; thence North 89°
36' 17" East, 149.50 feet; thence South 33° 06' 43" East, 163.89 feet; thence South 10° 13' 40"
East, 132.89 feet; thence South 03° 18' 18" East, 176.32 feet; thence South 89° 36' 17" West,
64.44 feet; thence South 00° 23' 43" East, 104.46 feet; thence North 89° 43' 33" West, 191.98
feet; thence North 20° 01' 08" West, 256.15 feet; thence South 89° 36' 17" West, 136.82 feet;
thence South 61° 11' 00" West, 92.45 feet; thence South 89° 36' 17" West, 179.96 feet; thence
Northerly 184.90 feet along the arc of a curve to the left with a radius of 1033.00 feet, a central
angle of 10° 15' 20", and a chord which bears North 13° 52' 14" West, 184.65 feet; thence
Northerly 147.22 feet along the arc of a curve to the right with a radius of 467.00 feet, a central
angle of 18° 03' 46", and a chord which bears North 09° 58' 01" West, 146.62 feet; thence North
00° 56' 08" West, 126.69 feet, to the point of beginning. Containing 7.434 acres, more or less.

P:\51220302\Civ\Easement\gmdm-3.DOC



Legal Description of an Easement for Storm Sewer
May 21, 2003

A parcel of land located in the Northeast 1/4, of Section 17, Town 9 North, Range 8 West, City of
Greenville, Montcalm County, Michigan, being an easement for the construction, operation,
maintenance, repair, and/or removal of a storm sewer further described as:

Commencing at the North 1/4 Corner of Section 17, Township 9 North, Range 8 West; thence
along the west line of the Northeast quarter of said Section 17, South 00° 03' 16" West, 1323.38
feet; thence North 89° 08' 48" East, 299.96 feet; thence South 00° 09' 05" West, 248.84 feet to
the south right of way line of Meijer Drive; thence along said south right of way line, North 89° 19'
09" East, 554.40 feet to the westerly right of way line of Greenville West Drive; thence along said
westerly right of way line, South 45° 48' 29" East, 56.69 feet; thence along said westerly right of
way line, South 00° 56' 08" East, 140.00 feet; thence North 89° 19' 09" East, 76.00 feet; thence
South 00° 56' 08" East, 113.28 feet, to the point of beginning; thence South 00° 56' 08" East,
20.00 feet; thence South 89° 36' 17" West, 385.88 feet; thence North 00° 23' 43" West, 20.00
feet; thence North 89° 36' 17" East, 385.69 feet, to the point of beginning. Containing 0.177
acres, more or less.

P:\51220302\Civi\Easementigrdm-1.DOC



Legal Description of Storm Sewer Easement
February 10, 2003

A parcel of land located in the Northeast 1/4, of Section 17, Town 9 North, Range 8 West, City of
Greenville, Montcalm County, Michigan, being an easement for the construction, operation,
maintenance, repair, and/or removal of a storm sewer further described as:

Commencing at the North 1/4 Corner of Section 17, Township 9 North, Range 8 West; thence
along the west line of the Northeast quarter of said Section 17, South 00° 03' 16" West, 1323.38
feet; thence North 89° 08' 48" East, 299.96 feet; thence South 00° 09' 05" West, 248.84 feet to
the south right of way line of Meijer Drive; thence along said south right of way line, North 89° 19'
09" East, 347.40 feet, to the point of beginning; thence continuing along said south right of way
line, North 89° 19' 09" East, 207.00 feet to the westerly right of way line of Greenville West Drive;
thence along said westerly right of way line, South 45° 48' 29" East, 56.69 feet; thence along said
westerly right of way line, South 00° 56' 08" East, 28.35 feet; thence parallel with said westerly
right of way line, North 45° 48' 29" West, 68.53 feet; thence parallel with said southerly right of
way line, South 89° 19' 09" West, 198.74 feet; thence North 00° 40' 51" West, 20.00 feet, to the
point of beginning. Containing 0.122 acres, more or less.

P:\51220201\Phase 004\CiviEasemenfistornm-3.DOC
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