March 13, 2018 *-“ @

X
Wisconsin Department of Natural Resources X C E L

Attention: Brooke Robinson R CTITE e P RE R CERe L Rt
2300 Narth Dr. Martin Luther King Ir. Drive
Milwaukee, WI 53212

Fe: Kehler Golf Course NOI

Dear Brooke,

On behalfl of Kohler Company, Excel Engineering is submitting the following responses andfor
additional information you requested in your February 6, 2018 email. Our responses are
provided in the order presented in your email as follows,

General Storm Water Permit Requirements

* Documentation showing how the NHI requirements are satisfied = This work will ba
submitted under separate cover by Kohler Co.

* Documentation showing how the Archeological/Histaric hits were resolved — This work
will be submitted under separate cover by Kohler Co.,

« Submit a complete set of digital plans - A set of digital plans are included with this
transmittal,

Erosion Control Plan Requirements

= Describe the intended sequence of each stage of construction = The propesed
construction sequence is provided in Section 11l (e} of the revised storm water
management plan report.

* Rerun the USLE calculations using Version 2.0 = This was completed and updated
calculations are included in the revised storm water management plan report in
Appendixes D & E

*  Reyise the USLE calculations to utilize an increased duration of bare ground conditions
and/or shift to a time of year with higher erosion rates = The updated USLE calculations
mentioned in the previous bullet point were based upon shifting the time of year to
summer {June 16 - August 16). The 2 month duration proposed is consistent with
Kohler's plans to phase in “grow in” as quickly as possible.
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Storm Water Plan Requirements

= Please clarify what filter strips will receive runoff based upon the proposed access road
grades — Please see Appendix G where the drainage area tributary to the proposed Up-
Fla Filter is delineated as well as the drainage areas around the access drive. A worst
case drainage area that is tributary to the propased filter strips is also shown and
discussed further below.

= Revise the WinSLAMM calculations to use a “dynamic” infiltration rate of 6.5
inches/hour — The WinSLAMM calculations have been updated in the revised storm
water management plan report.

=  Show that NR151 peak discharge rate requirements will be met = In consultation with
Pete Wood, Excel ran a WinSLAMM analysis for the entire developed area including the
effects of the depression areas (depicted in Appendix L) using the Milwaukee 6392.rain
rail file. This rain event exceeds the 2-year, 24-hour storm volume analysis required by
the DNR. The SLAMM analysis shows no runoff will occur during the analyzed rain
event. This is detalled in Section IV (T} of the revised storm water management plan
repart.,

» Show that infiltration requirements will be met — The WinSLAMM results for the entire
development discussed in previous bullet point show that the infiltration require ments
will be met.

* How where representative areas selected for analysis and is it possible some filter strips
will be bypassed - To address this question, in addition to the representative areas,
Win5LAMM calculations have been added to the revised storm water management plan
report that include areas of possible runoff concentration (worst case scenarios) along
the proposed roadway, cart paths, maintenance building access driveway and the
parking lot. The worst case areas are depicted on Appendixes G, H & I, The WinSLAMM
results for these areas all exceed the 80% TSS removal rate requirement. In addition,
WinSLAMM calculations to represent the round-about area have also been added to the
report,

=  NRI151 requires pre-treatment of the parking lot and drive areas prior to infiltration =
After consultation with Pete Wood, Excel Is proposing pre-treatment strips be installed
aleng the proposed roadways, cart paths and parking lot. The pre-treatment strips are
depicted throughout the plans and are shown in Appendices M & N. The pre-treatment
strips area not included within the adjacent WinSLAMM filter strip calculations. There is
na numerical requirement for pre-treatment performance and separate WinSLAMM
calculations for the pre-treatment strips are not provided.

* Provide an explanation for why infiltration test #8 was redone - The first test was
completed in a depression adjacent to a flowing arteslan well that was installed as part
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of the irrigation well testing. The surrounding area was artificially saturated which
provided an erroneous result. Therefore, a second location was tested outside the area
impacted by the well to obtain a more accurate and representative test result,

* Post-construction maintenance requirements including the specific inspection schedule
far the filter strips and pre-treatment areas — The post-construction maintenance
requirements have been updated to provide the specific inspection schedules requested
and the manufactures requirements for maintaining the Hydro Up-Flo filter are also
included. This is shown in Appendix A of the storm water management plan,
Furthermore, this information has been incorparated into the proposed storm water
maintenance agreement with the City of Sheboygan,

+ The proposed storm water maintenance agreement with the City of Sheboygan is
included with this transmittal. A final recorded version of this agreement will be
provided when it s available,

= Are all of the proposed infiltration practices adequately separated from groundwater -
Separation distances that meet the DNR requirements are provided and specifically
discussed in Section 11 (d) of the storm water management plan,

Thank you for your assistance with this project. If you have any questions regarding this
information, please don't hesitate to call.

Sincerely,

e A—

Jeff Quast, P.E.
President

Ce: Jess Barley - Kohler Company, Pete Wood - WDNR

Attachments
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I — Project Overview

Excel Engineering, Inc. has been retained by the Kohler Company to prepare this stormwater
management and erosion contral plan for o proposed 18-hole golf course in the City of Sheboy pan
in Sheboygan County. The proposed project is located in the City of Shebovgan bardered by the
Timberlake subdivision to the north, Lake Michigan to the East, Black River to the west and the
kohler-Andrme State Park to the South. In addition to the golf course, the proposed development
includes o daving range. club house, parking lot, cart storage building and maintenance facility,
An entrance road and system of golf cart/maintenance paths will also be constructed as pan of the
project.

Dwe to the nature of this project, the storm water management and erosion control plan has been
braken into five representative areas and an overall developed site area. The areas include the
mainienance building arca, elub house & guest parking area, the entrance drive/cart path areas,
caddie/cant bam area, and roundabout arca. Detailed engineering plans including the proposed
storm water management and erosion control devise locations are provided for all areas except the
fairways. In the fairway areas, generally proposed grades ore provided along with a defined
comridor for each hole. Final grades will be determined in the field with land disturbance limited 10
the corridors identified. The fairways will be construcied of native sand and seeded, with no
topsoil required for any growing medium.

The stormwater management plan is designed take advaniage of the site’s highly permeable sandy
soils and low proposed impervious surfoce arca (3%6), The plan will result in 2ero stormwater
runoff in the post-construction condition. In this manner, impacts to nearby wetland hydrology are
minimized to the maximum extent possible and no runaM will leave the site. A Post Construction
Operation and Maintenance Plan is provided as Appendix A

11 = Existing Soil Information

According to the USGS Soils Map (see Appendix B), the existing on-site soil types are as follows:

Din Dune Land, Type A

Bd. Beaches sand, Tape A

Gb Granby loamy line sand, Type AT}

OaB Oakville loamy fine sand, 0 to 6% slopes, Type A
Oal Oakville loamy fine sand. 6 to 12% slopes, Type A

Type A soils typically have high infiliration rates. To quantify the actual infiltration rtes, ten
double ring infiltration tests were taken throughout the property by PSLL Inc. in December of 20046,
The soils were identified as uniform fine grained sand throughout the property. Infiltration test
resulls ranged from 154 in'hr to 33indhe. In addstion to the tests completed in 2006, four double
ring infiltrometer tests were also completed 2011 by Midwest Engineering. The soils were
identified as fine grained sand in each test locmtion and the infiltration test results runged from
26in‘hr to 32in‘hr. Please see Appendix C for infiltration test locations and results,



Based upon the elevated infilrmtion test results throughout the propenty, an average infiltration rate
was established for design purposes, The average total site infiltration rate based on 14 borings is
32.7in'hr. Uhilizing a correction safety factor of 2.5 as required by the Wisconsin Department of
Notural Resources Technical Standard 1002 Table 3, a design rate of 13,1 in‘hr. was assumed.
Test #8 was not used os a pant of the infiltration resulls, Test #8 was retested as Test #8A at a later
date. Test #8 was completed in a depression adjacent to a fTowing anesian well that was installed
as part of the irrigation well testing, The surrounding area was artificially saturated which
provided an erroneous result. Therefore, a second location was tested outside the area impacted by
the well to obtain o more accurate and representative test result.

s — Stormwater runoff and erosion
control for the proposed project are regulated by the City of Sheboypan Storm Water Ordinance
and the Wisconsin Natural Resources Code 151 and 216, The overall requirements are as follows.

a) Peak Discharge (Cuantity) - Post development storm water low rales are required 1o be
controlled by the City of Sheboygan and the State of Wisconsin. The City of Sheboyvgan
requires the post-development 10-year, 24-hour runoff rate not exceed the 2-vear, 24-hour
pre-development runoff rate. The State o’ Wisconsin requires the post-development 24-
hour runodT rate not exceed the pre-development 24-hour runoff rate for both the 1-vear and
2-year storms. The maximum rainfall imensity during the 10 vear event is 1.80 in'hr. (see
below), With a design infiltration rate of 13,1 in‘hr., the pre-development runoff rate
during the 10-vear storm will be zero. Post-development runoft rates will also be zero due
to the extremely low percentage of proposed impervious surface, along with the high
infiltration rates and the numerous on-site depressions, This sipnificantly exceeds any of
the requirements for peak discharge and will be discussed in more detail in the analyvsis
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b) Stermwater Quality — The City of Sheboypan and State of Wisconsin require post-

development storm water runalT be treated to remove ¥

%o of the 1otal suspended soils

(TS5} load. As was previously stated, there will be no post-development renoff from the
site. However, stormwater pretreatment and final tresiment will be provided for runaft
from impervious surface areas (roadways, cart paths, parking arcas, building and
maintenance areas) prior to discharging to grade in the form of pretreatment strips and Glter
strips. The proposed filter sirips will provide stormwater TSS treatment from these areas
tor the protection of groundwater and sensitive arcas, [n addition, mechanical pretreatment



]

d)

e)

including oil and grease separators will be provided where appropriate for further
protection. This approach sigmificantly exceeds the requirements for stormwater quality
and will be discuss in more detail in the analysis section,

stormwater [nliltrtion — The State of Wisconsin requires a post-development sile to
infiltrate H%5 af the pre-development infiltration volume based on an average annual
rainfall. In this case, 100% of the pre-development and post-development rainfall will be
infiltrated which significantly exceeds the requirement. Specific details will be discussed
in the analysis section.

Protected Areas - The site development design will ensure that all desinage prior to flowing
toany wetlands will be treated 1o WDNR standards using native sand filter sirips (NR
151.125(4)e). Where the asphalt roads need to abut or cross through wetland areas, filter
strips using native sand, will treat runofT prior to entering the surface water (NR

15112504 ). All best management practice arcas will have adequate separation from the
seasonal high groundwater per NR 151 124(4)(b) Table 3. The treatment strips for the
impervious areas of the entrance road. driveways, parking areas and maintenance facility
will have a minimum af' 5 feet of separation from groundwater and the treatment strips for
the cart paths will have a minimum of 3 feet of groundwater separation.

Erosion Control - The erosion control specifications, site stabilization notes, seeding notes,
and dewatering notes are all listed within the construction plan set. Silt fence and tracking
pads will be added 10 protect the associzted ASNRI waterways and wetlands areas.

Construction of the golf course will be completed in phases. Some phases may ocour
simultaneously depending upon site conditions. Prior to beginning each phase, silt fences
will be installed along the planned limits of disturbance and clearing ond grubbing will be
completed, Site stabilization will occur as the phases are completed to minimize the
potential for erosion and increase the time available for “grow in™ which is important for
golf course construction, Proposed post-construction BMIs will be in place as the phases
are completed. Tracking pads will be provided between phases that are under construction
and areas that are undeveloped or already completed, Temporary sceess roads will be
constructed on the golf course to facilitate the phased construction. Construction of the
access road from the State Park entrance, the maintenance Tacility, and the irrigation pond
will begin first o support the construction and grow-in of the propoesed golf course,
followed by the start of goll hole construction, utility installations, clubhouse, caddy/‘can
building. rest stations and guest parking lot, It is anticipated that approximately nine holes
will be completed annually. with the overall project being complete in approximately two
vears with variability due to weather conditions.

Appendines [ & E of this report show the locations of the silt fence and tracking pads.

The USLE (Version 2.0) sheets are also shown on these appendixes, The USLE sheets
shown are the worst case Mow paths 1o wetland areas. According to the USLE calculations
silt fence with seeding and mulch are needed 1o achieve sediment discharges under 5.0 tons
per acre



IV — Stormwater & Erosion Control Analysis ~ Due to the nature of the proposed project. the
stormwater management and erosion control analysis has been broken into five representative
areas (See Appendix F — Overall Stormwater Management for areas) and an overall developed site
aren. The analysis is as follows,

o) Mointenance Building Area - The runofT from the maintenance building vard area will
drain to catchbasins and storm sewer to a mechanical unit {Up-Flow filter system) for
treatment of TSS and oil and grease prior to being discharged 1o a sond depression.
Separation will be greater than 57 from the treated storm sewer system outfall 1o the
groundwater elevation {Outfall =589.8, Groundwater =584.00). The mechanical system
will remove aver 80% of the TSS and oil and grease with 18 filter modules. The access
drives were modeled with 1 Tong filter strips which will remove over £0% of TSS prior o
being discharged to grade. The first 47 of the strip adjacent to the pavement arca is the
pretreatment area and the remaining 77 of the Olter strip will remove over 80% TSS. Roof
areas are not required to be pretreated. The water guality components of the maintenance
building arca within the fucling and maintenance pavement area will be satisfied by
achieving a greater than 80%% TSS removal rate (82.2% sce output summary below), The
sccess drves will remove greater than 80% TSS with the 11° long filter strips. The filter
strip was modeled at o worst case aren. See attached map { Appendix G) for details of this
area.

SLAMM Outfall Summary for the Up-Flow Filter with 18 modules:
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Detail of Up-Flow Filter Vault with 18 modules:
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SLAMM Outfall Summary for the Daveway Filter Strips:
This cutput summary is based on the worst case area which contained 2,458 sfof
impervious area, The output summary is based on the 36 of available filler strip widih at

this location,

Qutfall Output Summary
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by Guest Parking & Club House Area - The parking area and aceess drives will be treated with
filter strips which will remove over 80%: of TSS prior to being discharged to grade. The
roaf areas are not required to be treated, All runoft from the roof areas will discharge o
grade and infiltrate ino the native sand around the perimeter of the buildings,
Groundwater separation will be greater than 57 from the filter strips at the lowest elevation
within this area (Filter strip =587.34, Groundwater =582.20). The parking lot, which has
the largest impervious area within this area and was used for the calculations, has been
designed to sheet drain to the west, south and east ofFthe parking lot. A per unit area
approach will be used for the filter strip caleulations. A 10" section of the asphalt parking
area (60" long) results in an analyzed drainage area from the parking ares of 600 s[ {per
unit analysis). The filter strip for this areais 127 long. The first 47 of the strip adjocent to
the pavement is the pretreatment area, the remaining 8° of the strip was modeled for the
percentage of TSS removal, The majority of this aren wos modeled with o width of 107,
How length of 87, and & dynamic infiltration rate of 6.5 inhr, SLAMM calculations show
that typically 38.15% TS5 reduction is achieved with an 87 long flter strip. Sce Appendix
H for a map of this area.

SLAMM output for the typical parking lot area with 8" long, 107 wide filter strips:
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Aoworst case area that was not typical of most ol the parking arcas was also modeled, See
Appendix H tor a maep of this area,

SLAMM output for the worst case parking lot area with 8 long filter strips:
This output summary is based on the worst case orea which contained 3,389 s{of drainage

filter strip width of 31 feet for this area,

Outtall Output Summary ;
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) Access Road & Con Paths - The access road and cart paths will be treated with filter strips
which will remove over 80%% of TS5 prior to being discharged o grade. The Alier strip for
the access roads is 117 long and for the cart paths it is 97 long. The first 47 of the secess
road and the Nirst 27 of the cart path strip adjacent 1o the pavement is the pretreatment area,
the remaining 77 of the strip was modeled for the percentage of TSS removal. The access
road has been designed as a crowned road that will sheet drain o the filter strip on each
side of the driveway. The typical one half of the driveway section from the centerling is
I 2"af asphalt pavement. The cant paths are designed as o 107 to 12" wide asphalt path,

The cart paths are designed 1o sheet drain from one edge of the path to the other 1o the filter
strip. Because of the extents of the length of the road and cant paths on site, a per unit area
approach will be used for the analysis, a width of 207 was used. A 20° section of the
asphalt access road or cart path areas results in an onalyzed drainage area from the asphalt
of 240 sf (per unit analysis). The filter strip has been modeled with a widih of 207, Now
length of 7°, and & dyramic infiltration rate of 6.5 in‘hr, SLAMM calculations show that a
99.54%6 reduction is achieved in this length. Note that the percent of runofT from the road
area is nearly zero. A worst case arca that was not typical of most of the access road argas
and cart paths were also modeled. See Appendix | for detailed map of this anea.

SLAMM Outtall Output Summary for the typical access road and can path area modeled
with 7" long. 207 wide filter strips:

Outfall Output Summaory
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SLAMM output for the worst case access road modeled with 77 long filter strips:
This output summary is based on the worst case arca which contained 320 sf of imperyious
area.  The output summary is based on a filter strip width of 10 feet, the available filter

strip width for this area is 12 feet.

Outfall Output Summary
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SLEAMM output for the worst case cart path modeled with 7 long filter strips:

This output summary is based on the worst case aren which contained 425 sfof impervious
arca and 2,187 sfof gross area,  The output summary is based on a filter strip width of 28
feet, the available filter strip width for this area is 36 feel.

Outfall Output Summary
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d) Caddie/Can Bom-
The Cart Bam roof area is designed to sheet drain to the north and south, The roof areas
are not required to be pretreated. A filter strip is designed ot the north and east edges of the
asphalt area and will be used to collect the sheet Now from the roof and pavement anea.
The filter strip for this area is 127 long with the first 47 along the pavement edge reserved as
a pretreatment area, This stoap has been modeled with o width of 2137, a Now length of ¥,
and a dynamic infilirotion rate of 6.5 inhr, See attached map, Appendix ), for a close up of
this area. SLAMM calculations show that due to the high infiliration rate of the soil that a
U4.30% reduction is achieved from this sand filier strip.



SLAMM Outfall Output Summary Tor the cart bam:

Outfall Output Summary
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e} Roundabout area- The roundabout zrea is a redevelopment of the existing park entrance,
The majerity of this area would follow stormwater redevelopment standards, To keep the
design conservative for this area the roundabout area will be treated with filter strips which
will remove over 80% of TSS prior to being discharged to grade. The majority of the filter
strips for the roundabout area are 117 long (Areas 1,2 &), with the southern area along the
car staging arca at the park entrance ot 147 long (Area 3). The first 4° of the filter strip,
adjacent to the pavement, is the pretreatment area with the remaining 7" or 107 of the sirip
miadeled Tor the percentage of TSS removal, Four drainage areas were modeled with o
dynamic infiltration rate of 6.5 in‘hr. The calculated percentage of TSS reduction for each
arva is shown below. See attached map (Appendis K) for details of this arca.



Roundabout SLAMM Outfall Output for Area 1 with a calculated 7 long filter strip:
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Roundabout SLAMM Outfall Qutput for Area 2 with a calculated 7'long filter strip:
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Roundabout SLAMM Outfall Output for Area 3 with a calculated 10%long flter strip:

Dutiall Output Summary
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Roundabout SLAMM Chutfall Crutput for Area 4 with a caleulated 7'long filter strip:
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) Overall Development - An overall SLAMM analysis for the entire project area of the
project was analvzed for both quality and quantity components,

Cuality Control:

The overall development of the project is an area encompassing approximately |70 acres,
This region includes all disturbed arcas, impervious areas, irrigation pond, and the entire
golf course area (firways, driving range, existing trees, native arcas between golf holes,
ete.). The analysis includes all the best management practices throughout the development
and also modeled all sand depressions within this area. The moedel only included the
depressions within the developed area of the project and did not include any wetland areas
or any of the numerous depressions outside of the development area zone,  The SLAMM
misdel included all the BMPs (filter strips, Up-Flo filters and the sand depressions) and a
dynamic infiliration rote of 6.5 inhr. The calculations show a 10026 TSS reduction,
Appendix L shows the limits of the entire developed arca and the total area of sand
depressions within the developed arca,

SLAMM Outfall Output Summary for the total development:
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Cuantity Control 2 vear 24 hour storm:

The following calculation was completed to show that there is no runofT from the entire site
during the 2 year 24 hour storm,  The following SLAMM Outfall Output Summary for the
total development used the Milwaukee 6392.ran rain file which has rainfall events
exceeding the 2 vear 24 storm (2,70 in):

Outfall Output Summary
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Quantity Contral 1 vear 24 hour storm:

The caleulated TR-55 post developed peak low for the 170 acres of the developed pontion
of the project during the 10 yvear 24 hour storm is 1915 cfs, with a generated volume of
62,820 cu. . (see caleulations below). As noted previously, there are numerous
depressions within the developed portion of the site containing a total 264,908 s of arca
(See Appendix L), The 62,820 cu.ft. of volume runoftf would be contained within 3 inches
of depth of the 264,908 s of the depressions. The depressions along with the extremely
high infiltration rates will contain all runoft within the developed portion of the project.
The depressions noted and mapped within the developed site does not include all the on-
site wetlonds and all the depressions located adjocent and owtside of the developed area
(but still on the property) as well, The post-development runofT rates will be zero due 1o
the extremely low percentage of proposed impervious surface, along with the high
infiltration rates and the numerous on-site depressions.
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Hydrograph Summary Report
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Hydrograph Report

Hytrafiow Hydiograsha Exenson for AulpiZ 2008 Tl 300 2016 by Autedesk, inc w11

Hyd. No. 12
post-development disturbed

Thurscay, 03 11 ¢ 2018

Hydregraph type = 3CS Runoff Peak discharge = 1915¢cfs
Storm frequency = 10yrs Time to peak = 864 min
Time inferval = 3 min Hyd. volume = 62,820 cuft
Drainage area = 170.000 ac Curve number = 43"
Basin Slope = 0.0 % Hydraulic length = 0t
Te method = TR&S Time of canc. (Tc) = 77.20min
Total precip. = 3B5in Distribution = Typell
Storm duration = 24 hrs Shape factor = 48B4
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TR55 Tc Worksheet

Hyd. No. 12

post-development disturbed
Description

Sheet Flow
Manning's n-value
Flow length {ft)
Two-year 24-hr precip. (in)
Land slope (%)

Travel Time {min)

Shallow Concentrated Flow
Flow length (ft)
Watercourse slope (%)
Surface description
Average velocity (ft's)

Travel Time (min)

Channel Flow
X sectional flow area (sqft)
Wetted perimeter (ft)
Channel slope (%)
Manning's n-value
Velocity (ft/s)

Flow length (ft)

Travel Time {min)

Total Travel Time, TC ..ccveiieinns

Hyrafiow Hydrographs Extermon for ALAcZADE Caal 308 20146 by Ausdest Inc wid
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Appendix A

POST CONSTRUCTION OPERATION AND

MAINTENANCE PLAN

The owner of the property affected shall inspect and maintain the following stormwater
management systems frequently, especially after heavy rainfalls, but ot least on an annual basis

unless otherwise specified.

STORMWATER TYPE OF ACTION
FACILITY
I. Lown and Adl lawn areas shall be kept ¢lear of any materials that block the Mlow

Landscaped Arcas

of stormwater. Rills and small gullies shall immediately be filled and
recstablished with native vegetation,

2. Swvales

All swales showing signs of erosion, scour, or channelization shall be
repaired, reinforced, and revegetated immediotely. All swales shall
be repaired Lo the original plan requirements.

3. Filter Strips

The surface arcas over the pretreatment area and filler strip area shall
be inspected for any type of settling or clogging that may ke place
on an annual basis, Any failed areas showing signs of degradation
shall be restored to the original plan requirements.

4. Hydro International
Up-Flo Filver Quality
Structures

.

Inspection of the structure shall be completed annually ot a minimum
by qualified maintenance personnel. Sediment in the bottom of the
structure shall be inspected to verify sediment is less than 167 deep, IT
sediment is greater than 167 deep, the sediment shall be removed per
Hydro Imernational requirements, Qualified maintenance personnel
shall enter structure to remove a Media Bag to be weighed, Media
Bags weighing maore than 40 1bs are an indication that the bag is Tull
and need to be replaced, Replace per manufacturer specifications,
Qualified maintenance personnel shall inspect the oil layer on the
water surface to oil being entrained in the Media Bags. If the oil
accumulation is greater than 157, the structure shall be pumped per
manufacturer’s specifications. After storm events ol greater than 1" of
rainfall, the structure shall be inspected 48 hours after the rainfall
even o verify the water level inside the structure has dropped o
below the base of the filler modules, IFthe water level has not
dropped, the filters are considered to be clogged and shall be replaced
per manufncturer’s specitications. For further information, obtain
Hydro Imtemational’s Up-Flo Filter Operation and Maintenance
Manual for details,

5. Record of
Maintenance

The operation and maintenance plan shall remain onsite and be
available for inspection when requested by WDNR. When reguested,
the owner shall make availahle for inspection all maintenance records
to the department or agent tor the lile of the system,




Appendix B
USDA Soil Information:
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Hydmloge Soil Group—Shetoygan Courty, Witcormn

Hydrelogic Soil Group

Hydrologic Soll Group— Summary by Map Unit — Shaboygan County, Wisconsin (WIT)

Mapunitsymbol |  Mapunitname | Rating | AcresinADI |  Percent of ADH
an ddrian mic AT 252 T2
Bd Beaches, sardy 242 6%
On Drure land A 12189 A5 0%
Gh Girarry loamry fne sand  AD a0 5%
Hu Houghton muck, Dia2  AD e 10 T%

percen slopes
Oaf Diakyibe leary fne A 123 20 6%
sand, 010§ peroend
il ooes
Dag Cakvile laamy fins &, 27T 9%
sand, & 50 12 percenl
shopes
W Vatar | oz 01%
Totahs for Area of Interest 51 A 100.0%

el by
=
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Hydrologic 5ol Group—Sradoygan County, Wisconsin

Description

Hydrologic soil groups are based on estimates of runo!f potential. Soils are
assigned lo one of four groups according 1o the rate of water infiliration when tha
s0ils are not protected by vegetation, are thaoroughly wet, and receive
precipitation from long-duration siorms

The soils in the United States are assigned to four groups (A, B, C, and D} and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows

Group A. Soils having a high infiltration rate (kow runalf patential) when
thoroughty wel. These cansist mainly of deep, well drainad to excessvely
draned sands or gravelly sands These soils have a high rate of water
transmesson

Group B. Sods having a moderale infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well
drained soils that have moderately fine texture fo moderniely coarse texture,
Thesa soils have a moderate rate of waler transmission,

Greup C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of sois having a layer that impedes the downward movemen! of water or
sodls of mederalely fine texture or fine taxture. These soils have a slaw rate of
waler transmission,

Group D. Soils having a very slow Infitration rate (high runolf potential) when
thacaughly wet These consist chiefly of clays that have a high shrink-swell
potential, sails that have a high waler lable, scils that have a claypan or clay
layer at or near the surface, and soils thal are shallow over nearly impervious
material. These soils have a very slow rate of waler transmission.

If a sail is assigned to a dual hydrolegic group (A/D, BID, ar C/D), the first letter is
far drained areas and the second is for undrained areas. Only the soils that in
their natural cendition ara in group D are assigned (o dual classes

Rating Options
Aggrogation Method: Dominan! Condition

Componant Percent Cidoff: None Spocifiod
Tho-brerak Rule: Higher

ﬂ HNatural Resources Wind Saoil Sunesy TrRmy
Canservation Servica HNational Cooperaing Sol Survey Page 4 of 4



Appendix C
Infiltration Test Area Maps and Report:
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Decembar 22, 2011

Mr. Erle Drazkowskl, P. £,
Excal Engineering

100 Camalat Drive

Fond du Lae, W1 54835

Sublect:  Double-Ring Infiltremater Testing and nfiltration Evaluatian
Tonfed oreal Parceal
Town of Wilsan, Shabaygan Counly, Wisconsin
MES Prolect No. 7-113182

Daar Mr. Crazkowski,
INTRODUCTION

In accordance with your request, Midwesl Eng'neering Services, Inc. (MES) has parformad
modilled dauble-ring infltrometar tasting to provida a prallmnary evaluation of the sol
infiltrtion rates for four (4) specilic locations on the Tented Eorest Parcal, 1pcatad in the Town
of Wiison, Shebaygan County, Wissansin, which Is situated aleng Lake Michigan. A fifth test
wig eliiminaled dug lo acceas issues in that arsa of the aite, Tha rasults of thesa tosis ara
summarnzed in this regort. Hard coplas ef this report can ba providad upen raguas).

Thesa recant sorvices were parfarmed in sccardance with an agreement (MES Proposal No.
7+11341, dated December 14, 2011) batwean MES and Excal Engineering and signad by Mr,
Jalfrey Quast, President of Excal Engineering, on Cocamber 22, 2011, The ganaral cordilions
for the pafarmance of the work were referenced in the preposal. This Infiftration aevaluaton
rapoil has heen preparad on behall of, and gxciusiva'y for tha usa of the Excol Engineering,
Tha information contained in this lattar repon may nol be relied upon by any othar parties
withoul the written censant of MES, and acceptanca by sush parnies of MES Gaonaral
Conditions,

PURPOSE

Tna purpoas of the infiltomater losts was to aid In 2ssa sslng the avarage rate of infiltration of
watar Inle the vagalated surface soils al predalamuned locatians on the Tentad Farest Pargal.

SCOPE

Tho scope of sarvicos included a site recannalseance, lisld observations of tha axisting
surlaze conditions, performance of Infiltromatar teats, and an evaluation ard analysis of the

CONPORATE QFMOE WALKERAA, W JE2 3000084
APFLETORL WY & MHAJG W @ ERTE®S HA¥, vy




Double-Ring Infiltrametar Testing and Infiltraton Evaluaton
Tented Forest Parcal

Towin of Wilson, Shaboygan County, Wiszonsin

MES Projact Mo, 7-113182

Paga 2

data cblaingd. The double rng tests wore porformad In the goneral lscations spacified by
Excal Engingering. Initially, a tote’ of five (5) tasls were to be complated, However, dua 1o the
Inaceassibla nature of one (1) of the last lozatiens (Test Locaton 1), It was ellminated from the
scope. In addiion, thvae cther tests (Test Lecations 3, £ and 5), which ware Iritially located
near Lake Michigan on existing sand dures, were relocated to weslem locations due to
encounterad surace condition accoss 'ssuas at tho predatermined locations, Further, no sofl
sampling services ware parformed.

Tha fiald wors for the perfarmance of the Infiltration 18515 wara in genoral accordance with the
guidalines expressed in the WDNR modifisd procedures lor performing a double ring
Infiltrometar test per ASTM D3385. The daslign of the proposad swelas and othar davicas was
bayond the scope of services for this prajact.

SITE AND PROJECT DESCRIPTION

The project area is located withia the Town of Wilsan, Shoboygan County, Wisconsin. It
consists of a large, heavily wooded area along Lake Michigan and sauth of the Timbar Lake
Subdivision, north of the KohlarAndrao Stale Park ard cast of the Black River. The
tapography of the sita is considered to be rollng with dunes along Lake Michigan. 1t is
undaratoed that the site developmant wil cansist of twalvs (12) tented structuros (Morpoian
Yuris), a restaurant, a recreation tenl structure, and a picnic araa on the sand dungs along
Lake Michigan; a maintenance buikling with a parking area in the southwest comer: and &
rocaption structure with a guest parking araa In the narthwast corner, It s alsa undarsioad tha
the site development will also attempt 1o malntain the site 'nfilration as natural as possibla and
any consiructed imparvicus arzas and any roof ruro'l will be dasigned 1o draln into tha exisling
vogelated areas with no siarmwater runofl leaving tha sita, Five (5) sSgparate localions wora
nitially proposod to be evaluatod lor this preject and were anlicipatod to be accessible with a
support truck. However, the area of Test Location |, which was preposad to bo localed In tho
nofthwast partion of the sie, was Inaccassible with a support truck and was eliminated by
Excel. Further, the initial locations of Taest Locations 3, 4 and 5 wera also Inaccessibo and
warg subsaquently ralozated to accessihle locations of the siie. The tast locations are shewn
on the altached location diagram.

It I3 understood that the scope of tha project Is lo evaluala tho existing vagelaled areas

regerding infiltration rates to assist In the design of any proposad stonmwalar managemsant
covizas,

FIELD CONDITIONS AND INFILTROMETER TESTING PROCEDURES

As proposed, MES perfarmed field double ring Infiltramelar lests in gereral acoordance with
WONR modified procedurss based upon ASTKM D33B5 standards. Those tests ware
performed at four (4) specllic locatons on the parcel. The double ring metiad consists of
placing twa open-onded cyflrcers inta tha ground at tha tast location, with one cylindor inzida
Ihe cther. The rings were set approximately £ 14 6 Inches Inla the vogetated surfaca, Per the
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WONA standard, ths grass was not ramoved during the test procedurss. Both of the rings are
then filled with clean water, Cnce an equal depth of water Is obtainad within each ring, tha
waler [aval within the innes fing Is allowed drop to a pradeterminad dapth, typically one inch.
The time it takes the water to drop the precetermined dapth Is recordad. Par WDNR
requiremants, these tes! pracedures warg parformed until an apparant unlfarm infiltration rate
was achievad or for a minimum of two (2) hours,  The volume of water added to the innar fing
is thal which Infiltrates into the solls. The madmum slaady-state iefiltration velocity 1s equal to
tha infiltration rate.

In general, the vegatalad surfaces of the test locations conslstad of a thin layar cf about 110 3
Inchas of root mat with fine sand. Some unvagetzlad areas were observed on the slta, but
generally in the areas of tha ezstarm sand dunas,

SOIL SURVEY MAP REVIEW

The USDA Soll Consanvation Survay for Shebaygan Counly, Wiscons!in, dated January 1978,
indicatad the near sufaco solls in the vicinlty of Test Lesation 1 (which was ollminatad due 1o
araa access issues) and Test Locaton 2, consist of the Qakfiald Loamy Elna Sand {OaB},
while tho near surlace soils in the viclnity of Test Lozation 3, 4, and 5 consist of Dune Land
{Dn). The Dakwvilla solls ganarally conslst of shallow loamy fine sand with urdarying sand.
Estmated permeabliity (Infillration rate) was Indicated 10 be 6 to 20 inches per hour far the
leamy fing sand and greater than 20 Inchas par hour for the sand. Though no estmated
infiltration rales were Indicated for the Dune Land sol's dus 1o fis varlabls consistency, s
dascription in the Soll Survey document indicated that thasa solls are axcassively drafinad
madium and fine sand with a vary rapld pormaability.

CONCLUSIONS OF INFILTROMETER TESTING

Tha lollowing table summarizas the 1ast location, suraca cordition, and the measured ava raga
nfiltration rate. Reswts of the individual fistd infiltromater ‘ast are also a'tached 1o this latter
ropor.

ANarago
' Test Locat.on Date Tostod Tast Depth Suface Descripion | Infiltration Rata
T [inhour]

iz . Sparsaly Vagatalod .
E2 12-168-11 Al grada Loamy Fine Sand 28

#3 i2-16-11 A grade Spﬂ.r?rE gﬁ“[ﬁ 5

1 12-18-11 Al grada SnnraF.;r: I..g;a;m:ad )

Sparsaly Vagotalad o
Firg Sand

§5 12-158-11 Al gracs
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In ganecal, the Iafiitration rale s based on Ihe average incremental Infitration varcity
maasured from the Inner ring. The outer ring is 1o promete coo-dimensional fow baneath the
inner rng; Wnarefore outer ring maasuramants wars not collacted.  Howavar, waler was
paricdically added to the outar ring to maintain a ganeral equal water laval with the Innar rng.
It should be recognized that the infiltration rate could be affected by such factors as the
condition of the sall surlace, soll structure/ayering, parcartage of graval or largar matarial,
degres of saturation, and depth o the waler table or badrock, In summary, It shauld ba
recogrizad that the infiltration rates at these speclfic locatians are axpectod to be samawhat
varlable depanding upen the uniformity, and the in-placa density of the subsolls balow the
Individual infiltration areas.

Al test iocations, the avarage measured nfiliratian ralas rangod from 26 to 52 Inchas par hour,
Howaver, It Is indicated within the ASTM description of the Double Ring Standard (ASTM
D3385), that the "test method Is diflicult to use or the resultant data may be unreliable, or bath,
in vory penvious or impemnvious sols (soils with a hydraulc condustaity groator than about 14
inches per hour or 1355 that aboul 0.0014 Inchos per hour).” Tha measurad ralas e graatar
than 14 Inchas por hour and must therelore be usad with extreme caution whan parorming
stomwalter management araa dasign. It may theratore be advisabla to utilize elther a limiring
value of 14 inches par hour, or the Infillraticn rates providad for thesa soll texturas In the NRCS
Survey for Sheboygan County, whan condueling the stormwatar management area dasign.
Thesa ratas expressed in the NRCS Survay document ranged from 6 ta 20 Inches par hour for
the shallow soils argund Test Locations 1 and 2, and to potentially greatar than 20 Inches par
hour for the surface soils arcund Tast Locations 3, 4, and 5.

GENERAL COMMENTS

The limited evaluation has been prapared on the besls of the conditions encountared at the
tost locations discussed abova. Proliminarny recommandations presented herein are based on
available informaton and fost data callectad. This study has boon conducted in the mannar
consistent with thal level of care osdinarily exerclsed by mambars of tha profossion currantly
practicing In lhe same locality undar s'milar conditions.  The firdings and opinlons cortained
harein have been promulgated In sccordanco with ganoral accepted practices In tha fialds of
soil machanics and anginzering geology. Mo other represantalions, exprossed or apglied, and
ro warranty or guaraniee Is includad or irtended in tnis roport

Aftor you have had the opportunty of reading this report, pleasa call at any fime with any
guastions or commants you may have. MES azcprociales tha oppartunity to ba of sarvize on
this project,
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Sincaraly yours,

MIDWEST ENGINEERING SERVICES, INC,

Patricks. Patterson, P.E., P.G.
Project Enginaer
Gaotochrizal Services

- AR AR S
Bradlay Broback, P.E.
Projact Englracr
Geotechnical Sarvices

Enclosures: Approximate Double Ring Test Location Diagram {1):
Flald Notes of Double Ring Infilremeter Tests (2);
Genaeral Notes (1)
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Fleld Hates

Project Mame: Tanted Forast
Prajact Location: Town of Wilson, Wisconsin
MES Project Ho; 7-113182

Tos! Lozation : Test #2 Dato: 1271611

Tima Elapsed Time & Water Level | Total Timeo
1130 am 2min 18 g5¢ 1"
11:34 am 2min 19 s8¢0 1" 4 mintes
11:3% an 2 min 18 sac 1% 9 minuies
11:43 am 2 min 19 5o 1 13 minutos
11:4% am 2 min 27 soa 1" 19 minutes
11:54 am 2 min 18 sac 1" 24 minulos
11:69 am 2mn17 sec 1" 29 minutas
12,07 pm 2 min 15 seg 1" 37 minutes
12:11 pm 2 min 23 sac 17 &1 mimutas
12:16 pm £ min 17 sec I 4G minutes
12:21 pm 2 min 18 gac " 51 minutes
12:26 pm 2 Tin 20 sas 1% 55 minutos

Avarage Elapsed Time: 2 min 18.5 sec {00355 hours)
Avarage Infitraticn Rate: 26 Infhr

Tesl Location: Test #3 Dals: 1216/11

% e

e = —

Time Elapsed Timo A Watar Laval Tetal Time
2:35 pm 1 min 48 sz¢ 1
2:38 pm 1 min 50 sgc i° a minules
241 pm i min 45 spe 1" £ minutes
2:44 pm 1 min 49 sac 1" 9 minutas
2:48 pm 1 mia 54 s&c b o 13 minutes
2:51 pm 1 min 49 gec 1" 16 minutos
2:55 pm 1 min 43 sac 1" 20 minutes
2:59 pm 1 min 49 sac i 24 minutas
302 pm 1 mi 50 scc 1" 27 minutas
3.05 pm 1mln 47 eec " 20 minuwtas
309 pira I min 46 s8¢ ik 34 minutas
213 pm 1 min B0 sec 1 38 minuies
217 pm 1 min 48 sec IR A2 minutas

Avarage Elapssd Time: 1 min 48.5 soc (20301 hours)

Avarags Infiliration Rato: 33 Inhr

- =




Elald Notos

Fredac Mame Tenlad Forogt
Projes: Localion; Town of 'Witsan, Wiscongh
MES Profact No: 7-113182

Tesl Location : Test ¥4

Drabe: 1211801

Time Elapsed Timae & Watar Lava! Total Tima
11:45 am 1min 32 gac 1"

11:48 am 1mina2 seg 1 I minutes

i 1151 am 1l 30 58z 1 € minulas
I 11:54 am 1min 30 sos 1" & minutas
11:57 am 1min 28 sac 1 12 minutes

12:00 pm 1min i sec 1" 15 minules

. 12:04 prm 1rin 20 sec b 18 minutos
! 12:07 pm 1min 28 gec 1" 22 minutes
| 12:11 pm 1min 28 sac 1 26 minulas
i 12:14 pr 1 min 27 see 1 20 minues
: 1217 pr 1 min 26 sac 1" 32 minwtes
1220 pm 1min 28 zac 1" 35 minusos

12.24 pm 1 min 22 oo 1" 33 minutos

[ 12:30 pm 1 miln 25 sap i 45 minules

Average Bapsed Tane: 1 min 28,4 sec (0.0246 howra)

Avarage [nlrotion Rate; 41 fnfhr

Tes: Locaton : Test 85

Data: 12/19/11

Tima Elapsed Time A Water Layal Tolal Time |
1147 pr 1mhki ¥ sec 1
1:50 pm 1 min 10 &8s 1* d minutes
1:53 pm T mla B zos 1] G minwles
156 pm 1 min 10 50¢ g Dmmutea |
1:59 pm 1l Beec 1" 12 miniuties
! 203 pm 1min 40 gae 1 16 minutes
' 206 pa 1mini0asa | 1 10 minClas
210 pm 1 min 8 s8¢ 1 22 minulas
214 pm 1 min 10 g0n L 26 minwlas
217 pm 1 min 10 s8¢ 1 29 minuieg
=20 pm 1minf ses 1" 32 minues
224 pm 1 min 7 sez i 36 minules
228 pm T rin 10 5ec 1" A0 minoios
2235 prn 1min 9 500 s | 45 minuias

Avorngo Elapeed Time: 1 min 5.1 sec (3.0192 ha Urs)

Avaraga nfitraton Hate: 52 |nhr
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December 19, 2016

Kohler Company
444 Highland Drive
Kohler, W1 53044

Attn: Mr. Jess Barley
Senior Staff Project Manager

Subject: Double-Ring Infiltrometer Testing and Infiltration Evaluation
Kohler Parcel
Town of Wilsan, Sheboygan County, Wiscansin
PS5l Project No. 00541315

Dear Mr, Barlay,

INTRODUCTION

In accordance with your request, Professional Service Industries (PS1), has performed
modified double-ring infiltrometer testing to provide a preliminary evaluation of the soil
infiltration rates for ten (10) specific locations on the Kohler Parcel, located in the Town of
Wilson, Sheboygan County, Wisconsin, which is situated along Lake Michigan. The results of
these tesls are summarized in this report. Hard copies of this report will be provided upon
requesl,

These recent services were performed under a signed contact between PSI and Kohler
Company, dated November 11, 2016. The general conditions for the performance of the wark
were referenced in PSI's Proposal (Proposal No. 0054194179, dated November 8, 2016),
which was included in the contract as Exhibit A This infiltration evaluation report has been
prepared on behalf of, and exclusively for the use of the Kohler Company, The infarmation
contained in this letter repert may not be relied upon by any other partias without the written
consent of PSI,

PURPOSE

The purpose of the infiltometer tests was to aid in assessing the average rate of infillration of
waler into the vegelaled surface soils at predetermined locations on the Kohler Parcel.

SCOPE

The scope of services included a site reconnaissance, field observations of the existing

Frofeiona STenmoe irdusines, Inc = 821 Coporate Cout = Wiaukes®s W1 53145 « Phone 2825212125 = Fax JA2831-24 7
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surface conditions, performance of infiltrometer tests, and an evaluation and analysis of the
data obtained. The double ring tests were performed in the general locations specified by the
Client, A total of ten (10) tests were completed. No soil sampling services were performed,
The field work for the performance of the infiltration tests were in general accordance with the
guidelines expressed in the WDNR modified procedures for performing a double ring
infiltrometer test per ASTM D3385. The design of the proposed swales and other devices was
beyond the scope of services for this project.

SITE AND PROJECT DESCRIPTION

The project area is located within the Town of Wilson, Sheboygan County, Wisconsin, It
consists of a large, heavily wooded area along Lake Michigan and south of the Timber Lake
Subdivision, north of the Kohler-Andrae State Park and east of the Black River. The
topography of the site is considered to be rolling with dunes along Lake Michigan. |t is
understood that the site development will consist of a golf course. Ten {10) separate locations
were evalualed for this project, and the test locations are shown on the attached location
diagram.,

It is understocd that the scope of the project is to evaluate the existing vegetated areas
regarding infiltration rales to assist in the design of any proposed stormwater management
dovices,

FIELD CONDITIONS AND INFILTROMETER TESTING PROCEDURES

As proposed, PS5l performed field double ring infillrometer tests in general accordance with
WDONR modified procedures based upon ASTM D3385 standards. These tests were
performed at ten (10) specific locations on the parcel. The double ring method consists of
placing two open-ended cylinders into the ground at the test location, with one cylinder inside
the other. The rings were set approximately 4 to 6 inches into the vegetated surface. Per the
WDNR standard, the grass/vegelation was not removed during the test procedures. Both of
the nngs were then filled with clean water., Once an equal depth of water was obtained within
each ring, the water level within the inner ring was allowed to drop to a predetermined depth,
typically one inch. The time it takes the water to drop the predetermined depth was recorded.
Per WDONR requirements, these test procedures were performed until an apparent uniform
infiltratien rate was achieved or for a minimum of two (2) hours. The volume of water added to
the inner ring is that which infiltrales into the soils. The maximum steady-state infiltration
valocity is equal to the infiltration rate.

In general, the vegetated surfaces of the test locations consisted of a thin layer of about 1 inch
of reot mat with fine sand to loamy fine sand.

Frofessional Serace Induslras, Ing » B} Corporwie Cour + Wardkesha, W 51186 + Praa S3821- 129 = Faa 282921, 2874
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SOIL SURVEY MAP REVIEW

The USDA Seil Conservation Survey for Sheboygan County, Wiscansin, dated January 1978,
indicated the near surface soils in the vicinity of Test Locations 1, 2, 4, 7. 8, and 9 consist of
the Qakville Loamy Fine Sand (OaB and OaC), while the near surface soils in the vicinity of
Test Location 2, 3, 5, 6, and 10 consist of Dune Land (Dn). The Oakville soils generally
consist of shallow loamy fine sand with underlying sand. Estimated permeability (infiltration
rate) was indicated to range from about 6 to 20 inches per hour for the loamy fine sand and
greater than 20 inches per hour for the sand. Though no estimated infiltration rates were
indicated for the Dune Land soils due to its variable consistency, its description in the Soil
Survey document indicated that these soils are excessively drained medium and fine sand with
a very rapid permeability.

CONCLUSIONS OF INFILTROMETER TESTING
The following table summarizes the test location, surface condition, and the measured average

infiltration rate. Resulls of the individual field infillrometer tests are also attached to this letter
report.

. ; Average Infitration
Tast Locabon Date Tested Test Depth Surface Descripan Rate fin /hour)

Sparsely Vegetated Loamy Fine
Sand

#2 12-5-16 Al grade Sparsely Vegetated Fine Sand 45

#1 12716 At grade 15.4

#3 12-6-16 At grade Sparsely Vegetated Fine Sand 53

Sparsely Vegetated Loamy Fina

4 12-7-16 At grade Sand

H5 12-7-16 At grada Sparsoly Vegetated Fine Sand

#E 12-5-16 At grads Sparsely Vegetated Fine Sand

Sparsely Viegetated Loamy Fine

#7 12-5-18 At grade Sand

Sparsely Viegelated Loamy Fine

#8 12-5-16 Al grade Sand

Sparsely Vegelaled Leamy Fine

#o 12.7-16 Al grada Sand

12-5-1B At grada Sparsely Vegelated Fine Sand

Frofessceal Sersica Indulras, Ing = B3 Corporste Court = Waukesha W 53186 = Frans M3821-217% Fae 282521-2474
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In general, the infiltration rate is based on the average incremental infillration wvelocity
measured from the inner ring. The outer ring is to promote one-dimensional flow beneath the
inner ring; therefore outer ring measurements were not collected. Howeover, water was
pericdically added to the outer ring to maintain a general equal water level with the inner ring.
It should be recognized that the infiltration rate could be affected by such factors as the
condition of the soil surface, soil structureflayering, percentage of gravel or larger material,
degree of salturation, and depth to the water table or bedrock. In summary, it should be
recognized that the infiltration rates at these specific locations are expected to be somewhat
variable depending upon the uniformity, and the in-place density of the subsoils below the
individual infiltration areas.

Al test locations, the average measured infiltration rates ranged from 4.59 to 53 inches per
hour. However, it is indicated within the ASTM description of the Double Ring Standard
(ASTM D3383). that the “test method is difficult to use or the resultant data may be unreliable,
or both, in very pervious or impervious soils (soils with a hydraulic conductivity greater than
about 14 inches per hour or less that about 0.0014 inches per hour).” The measured rates are
greater than 14 inches per hour and must therefore be used with extreme caution when
performing stormwater management area design. It may therefore be advisable to utilize
gither a hmiting value of 14 inches per hour, or the infiltration rates provided for these soil
textures in the NRCS Survey for Sheboygan County, when conducting the stormwater
management area design. These rales expressed in the NRCS Survey document ranged from
6 lo 20 inches per hour for the shallow soils around Test Locations 1. 4, 7, 8, and 9 and to
polentially greater than 20 inches per hour for the surface soils around Test Locations 2, 3, 5,
6, and 10.

GENERAL COMMENTS

The limited evaluation has been prepared on the basis of the conditions encountered at the
test locations discussed above. Preliminary recommendations presented herein are based on
available information and test data collected. This study has been conducted in the manner
consistent with that level of care ordinanly exercised by members of the profession currently
practicing in the same locality under similar conditions, The findings and opinions conlained
herein have been promulgated in accordance with general accepted practices in the fields of
soil mechanics and engineering geolegy. No other representations, expressed or applied, and
no warranty or guarantee is included or intended in this report.

Frofessional Seraoe Indublrets re « B2 Corporwie Courl » Waebssha, W 51005 + Prawa PAREIT-7125 « Fas 292921, 2874



Double-Ring Infiltrometer Testing and Infiltration Evaluation
Kohler Parcel

Town af Wilson, Sheboygan County, Wiscansin

P51 Project No. 00541315

Page 5

After you have had the opportunity of reading this report, please call at any time with any
queslions or comments you may have. P5| appreciates the opportunity to be of service on this
project.

Sincerely yours,

PROFESSIONAL SERVICE INDUSTRIES, INC.

Patrick J. Patterson, P.E.. P.G., C.S.T.
Seniar Engineer
Enviranmental Services

Larry Raether, P.E,
Department Manager
Environmental Services

Enclosures: Approximate Double Ring Test Location Diagram (1);
Field Notes of Double Ring Infiltromeler Tests (9):
General Noles (1)

Professonal Sercs Induatne In2 = &1 Coporste Court = Wausesha, W 53105 = Phone J820521-21 08 « Fae 2820521-2478



Double Ring Test
Location Diagram

.} i ] F
Ad.ip't d from diagram
- [furnished by client

Kohler Parce
CTHV
Town of Wilson, Wisconsin
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Engineering » Consuliting = Testing
Field Notes

Project Name Kohler Parcel

Progect Location: Town of Wilson, Wisconsin

P5I Project No; 00541315

Test Lecabon : Test#1  Date: 12716

Tima Elapsed Time A Water Lovel Total Time

2.20 pm 3 min 54 sec 1"
2:25 pmi 3 min 54 e 1" 5 minutes
2:30 pm 3 min 52 sec 1" 10 minutes
2:36 pm 3 min 56 sec 1" 16 minutes
241 pm 3 min 54 sec 1% 21 minutes
2:47 pm 2 min 54 sec 1" 27 minutes
2:33 pm 3 min 54 se8c 1" 33 minutes
258 pm 3 min 53 sec 1" 28 minutes
304 pm 3 min 54 sec 1" 44 minutes
308 pm 3 min 54 sec 1" 48 minules
314 pm 3 min 53 sec 1" 54 minuies
320 pm 3 min 54 sec 1" 60 minutes

Averago Elapsed Time; 3 min 54 sec (0.065 hours)

Ayerage Inkitration Rate; 15.4 in'hr
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Engineering » Consulting = Testing

Field Notes

Project Mamae; Kohler Parcel

Project Location: Tewen af Wilson, Wisconsin

P3l Project Me: 20541315

Test Location : Test#2  Date: 12/6M6

Timo Elapsed Tima A Water Level Total Tima

1:36 pm 1 min 18 sec 1"
1:38 pm 1 min 18 sec 1" 3 minutes
141 pm 1 min 18 sec e 5 minutes
143 prm 1 min 18 sec 1" 7 minutas
1:45 prm 1 min 18 s2c 1 8 minules
148 pm 1min 18 seg 1" 12 minutas
1:50 pm 1 min 18 sec 1° 14 minutes
1:53 pm 1min 17 sec 1" 17 minutes
155 pm 1 min 17 sec 1" 20 minutes
158 pm 1 min 18 sec 1" 22 minutes
201 pm 1 min 18 sec ik 25 minules
204 pm 1 mim 17 sec ko 2B minutes
2:08 pm 1 min 18 sec 1" 30 minules
2:0% pm 1 min 17 sec 1" 313 minuies
211 pm 1 min 18 sec 1* 35 minutes
214 pm 1 min 18 seg 1" 33 minutes
216 pm 1min 18 ez 1" 40 minutes
2:18 pm 1 min 18 sec 1" 43 minutes
221 pm 1 muen 18 sec 1" 45 minutes
224 pm 1 min 17 sec 1" 48 minutas

Average Elapsed Tima:

1 min 18 sec [0.0217 hours)

Average Infiltraticn Rate: 46 in'hr
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Engineering + Consulting » Testing

Figld Notes

Project Nama Kohler Parced
Progect Location:

P51 Project No: 00541315

Tes! Locaton - Test #83  Dals: 120618

Town of Wilson, YWisconsin

Time Elapsed Time 4 Watar Lavel Total Time
12:10 pm 1 min 07 sec 1"
1213 pm 1 min 07 sec 1" 3 minutes
1216 pm 1 min 06 sec 1" G minutes
12:18 pm 1 min 07 sec 1" 8 minutes
12:21 pm 1 ey OF sec 1" 11 mingtes
12:23 pm 1 i 08 sec 1" 13 minules
1226 pm 1 min 0B sec 1" 16 minutes
12 28 pm 1 min 07 sec 1" 18 minutes
1231 pm 1 min 07 s2c 1" 21 minutes
1233 pmi 1 min 0B sec T 23 manutes
12:35 pm 1 min 07 sec 1" 25 minutes
1238 pm 1 min 07 sec 1" 23 minutes
1240 pm 1 min 08 sag 1 30 minutes
12:42 pm 1 min 07 sec e 32 minutes
12:44 pm 1 men 03 s 1" 24 minutes
12:458 pm 1 mn 07 sec 1" 28 minutes
1248 pm 1 min 08 sec 1" 38 minutes
12 50 pm 1 min 08 s&c 1" 40 minuies
12.52 pm 1 min 07 sec 1" 42 minujes
12.55 pm 1 min 08 sec 1" 45 minuies
12:57 pm 1 min 08 sec 1 47 menutes
12:50 pm 1 min 08 sec 1 45 manutes

Average Elapsed Time: 1 min 7.5 sec (0.0187 hours)

Average Infitrabion Rate: 53 infhr
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Engineerng » Consulting » Testing

Fiold Notes

Project Nama Kohler Parcal

Project Location Town of Wilson, Wisconsin

MES Project No: 00541315

Test Location : Test 84  Date 12716

Time Elapsed Time A Water Laval Taotal Time

1:4% pm 2 min 24 sec 1"
1:53 pm 2 min M s8¢ 1" 4 minuies
157 pm 2 min 3T seg 1 & minules
2.01 pm 2 min 34 sec 1" 12 minutes
2.05 pm 2 min 33 sec ¥ 18 minutas
2.08 pm 2 min 30 sec 1" 20 minulas
213 pm 2 min 31 sac 1" 24 minulas
216 pm 2 min 31 sac 1" 27 minutas
220 pm 2 min 33 sec 1" 31 minuloes
224 pm 2 min 30 sec 1" 35 minules
230 pm & min 30 sec 1* 41 minules
2:34 pm 2 min 28 sec 1" 45 minuies
2:38 pm 2 min 28 ses 1" 49 minules
242 pm 2 min 3 seg 1" 53 minutes
2:45 pm 2 min 30 seg 1" 57 minutes

Average Infiliration Rate: 23.5 infhr

Average Elapsed Time: 2 min 33 sec (0.0425 hours)
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Fiald Notes

Progect Mamse; Kohler Parcel
Project Location:

PS5l Project Me: 20541215

Test Location ; Test 85  Dale 12716

Tewen of Wilson, Wisconsin

Timg Elapsed Tima & Water Lavel Total Time
12,12 pm 1 min 45 sec 1"
1214 pm 1 min 458 sec L 2 manuies
1217 pm 1 min 46 sec 1" & minutas
12:10 pm 1 min 47 s8¢ 1" 7 minuies
12:22 pm 1 men 46 sec 18 10 minutas
12:25 pm 1 men 46 sec 1" 13 minutas
1227 pm 1 min 45 sec 1" 15 minules
12:30 pm 1 min 46 sec 1" 16 minules
12:33 pm 1 min 45 sec 1" 21 minules
12:36 pm 1 min 45 sec 1" 24 minuies
12:3% pm 1 min 45 sec 1" 27 minuies
1241 pm 1 min 45 sec 1" 28 minules
1243 pm 1 min 46 sec 1" 31 menuies
12,46 pm 1 min €4 sec 1" 34 manuies
12:48 pm 1 min 43 seg 1" 38 minutes
1251 pm 1 min 45 ga¢ T 39 minutes
12:53 pm 1 min 45 sec 1 41 minutes
1256 pm 1 min 44 sec 1" 44 minutes
1258 pm 1 min 44 sec 1" 46 minutes
1.01 pm 1 min 45 sec 1" 4% minutes

Average Elapsed Time. 1 min 45,25 sec (0.0292 hours)

Average Infillration Rale: 34.2 infhr
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Fiald Mo

Project Harma Kohler Parcel
Project Lecation Tewn of Wilsan, Wisconsin
MES Project No: 00541315

Test Location ; Test 88 Dale 124516

Time Elapsed Timo A Water Level Total Time
11:20 am 2 min 16 sec 1"
11:33 am 2 min 10 sec 1" 4 minuias
11:35 am £ min 13 sec L g minules
1140 ami £ min 18 sec 1 12 minutes
11:44 am 2min 17 s 1" 18 minutes
11:48 am 2 min 19 sec 1" 20 minuies
11:51 am 2 min 15 s2¢ 1" 23 minuies
11:55 am 2 min 18 sac i 27 minuies
11:58 am 2 min 18 sac 1" 30 minutes
12.03 pm 2 min 17 seg 1" 35 minutes
12 07 pm 2 min 19 sec 1" 39 minutes
12:11 pm 2 min 17 sec 1" 43 minutes
1214 pmi 2 min 18 sac 1 46 minutas
1217 pm 2mn 1T sec i 49 minutes
1221 pm 2min 19 sec 1" 53 minutes
12:25 pm Z2min 18 sec 1 5T minutes
12:28 pm 2 min 18 sec 1" £1 minutes

Average Elapsed Time: 2 min 16.9 sec (0.0380 hours)

Average Infiltration Rate: 26.3 infhr
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Figld Holos
Project Name: Faohler Parcel
Project Locabon

P35I Project Mo

Test Location - Test #7  Date 127516

Town of Wiksan, Wisconsin

00541315

Time Elapsed Time A Water Lavel Total Time
302 pm 3 min 25 sec 1"
3:06 pm 3 min 30 sec 1 & minutes
310 pm 3 min 25 sec 10 minues
315 pm 3 min 25 secc 1" 16 minuies
419 pm d min 26 sec 1" 21 minutes
324 pmi Amin 26 ez T 27 minutes
328 pm 3 min 24 sec i 43 minutes
333 pm 3 min 27 sec 1" 38 minutes
3.38 pm 2 min 26 sec 1" 44 minutes
142 pm d min 26 sec 1" 48 minutes

\ Tesi Lecabion - Test #8  Date: 12/5M6

Average Elapsed Time: 3 min 26 sec (0.0572 hours)

Average Infiliraton Rate: 17.5 infhr

Tirma - Elapsed Time 4 Water Lovel Time

1:34 pm T3ain 05 sec R o
149 pm 13 mir'-lq'ﬂ'.'l-u._g: _._,I-‘r-"'ﬂ- 15 menutes
2.06 pm 13 min 04 sec ™~L " 1" 32 minutes
221 pm 13 man 04 sec™ | 1" 47 minutes
237 pm 71 0d sec 1-:"““-.5_ 63 minutes
Average Elapsed Time! 13 min 3.8 sec (0, heurs)

Average Infiliraton Ra

fo. 4.559 infhr
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Figld Notes

Project Nama:
Project Location:
P51 Project No

Test Location : Test 884 Date: 1417

Kohler Pargel
Town of Wilsan, Wisconsin
00541315

Time Elapsed Tima A Water Level Total Timea
11:14 am 1 min 59 se&c 1"
11:18 am 1 min 59 sec 1" 4 minutes
11:21 am 2 min 01 sec 1" 7 minutes
11:26 am 2 min M1 sec 1" 12 minutes
11:30 am 2 min 01 sec 1" 16 minuies
1134 am 2min 01 sec 1" 20 minuies
11,37 am 2 min 01 sec 1" 231 minuies
1141 am 2 min 02 sec 1" 27 minutes
1145 am 2 min 02 sec 1" 31 minutes
11:50 am 2 min 31 sec 1" 36 minutes
11:53 am 2 min 02 seg 1" 39 minutes
1158 am 2 min 01 sec 1" 44 minutes
12.02 pm £ min 01 sec 1% 48 minutes
12.07 pm 2rmin 02 sez 1 53 minutes
12:11 pm 2 min 01 g8z ' 57 minutes
12:16 pm 2 men 01 sec 1" B2 minules
12:20 pmi 2 man 01 sec 1" GG menuties
12:24 pm 2 min 01 sec 1" 70 manutes
12:28 pm 2 min 01 sec 1" 75 minutes

Average Elapsed Tima. 2 min 01 sec (0.0336 hours)

Average Infiltration Rate: 29.8 infhr
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Figld Hotes

Project Mame: Kohler Parcel

Project Location Town of Wilsen, Wisconsin

P35I Project No. 00541315

Test Location - Test #9  Date; 12716

Tima Elapsed Time A Water Laval Total Time

1008 am 1 min 43 sec 1"
10:11 am 1 min 43 sec 1" 3 minutes
10,13 am 1 min 44 sec 1" 5 minutes
10:16 am 1 min 44 sag 1 B minutes
10:18 am 1 min 43 se¢ 1 11 minutes
10:21 am 1 min 44 gee 1" 13 minutes
10:25 am 1 men 45 sec 1" 14 minutes
10°27 am 1 min 42 sec 1" 17 minutes
1030 am 1 min 45 sec 1" 20 minutes
1034 am 1 min 44 s&c 1" 22 minutas
10:38 am 1 min 45 gec 1" 25 minutes
10:39 am 1 min 43 sec 1" 28 minues
10:41 am 1 min 44 sec 1" 30 minudes
10:44 am 1 min 44 sec 1" 33 minules
10:47 am 1 min 43 sec 1" 35 minuies
10:50 am 1 min 44 sec " 38 minutes
10:53 am 1 min 43 sec 1" 40 minutes
10:56 am 1 min 45 sec 1" 43 minutes
10059 am 1 min 44 sec 1" 45 minutas

Average Elapsed Time: 1 min 41.8 sec (0.0288 hours)

Average Infiliration Rate: 34.7 infhr




Information

' r=Yi
FPE==Z801 Build On

Engineering = Consulting » Tesiing

Eicld Notes

Project Name; Fohier Parcel

Project Location; Town of Whson, Wisconsin

PSl Project Mo 30541315

Test Location ; Test #10  Date; 12/68/16

Time Elapsed Time A Water Lavel Total Time

10:25 am 2 min 26 sec 1"
10:31 am 2 min 26 sec 1" B minutes
10:35 am 2 min 27 spc 1" 10 minutes
1035 am 2 min 26 sec 1" 14 minutes
1043 am 2 min 24 sec 1" 1B minutas
10:47 am 2 min 23 sec 1" 22 minwias
10:51 am 2 min 26 sec 1" 26 minules
10.54 am 2 min 25 sec 1" 28 minules
10:58 am 2 min 25 sec 1" 33 manules
11:03 am 2 min 25 sec 1" J8 minuies
11.07 am 2 min 26 seg 1" 42 minuies
1111 am 2 min 26 ses 1" 46 minuies
1115 am 2 min 26 5ec 1" S0 minutes

Average Infitrabon Rate: 24.7 infhr

Average Elapsed Time: 2 min 25.5 sec (0.0404 hours)
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SAMPLE IDENTIFICATION

Tha Unified Soil Classification System (USCS), AASHTO 1988 and ASTM designations D2487 and D-2428 are
used to idently the encountered materials unless otherwisa nated. Coarse-grained soils are defined as having
more than 50% of their dry weight retained on a #200 sieve (0.075mm); thay are described as: boulders.
cobbles, gravel or sand. Fine-grained sods have less than 50% of their dry waight retained on a #2040 sieve;
they are defined as s:lts or clay depending on their Asterberg Limit attributes. Major constituents may be added
as modifiers and minor constiuents may be added according fo the relative proportions based on grain size

RILLING AND SAMPLING SYM

GENERAL NOTES

SFA° Sold Fhght Auger - typically 4" diametar (] 55 Splt-Spoon-138° 10, 2° 0.0, excep!
flights, axcept where noted 5y where noted
H3A Hollow Stem Awger - typically 3% or 4% 1D . "
st B B et B ST Shelby Tube - 3 OD, except where noted
MR Mud Rotary - Uses a rolary Bead with [| RC: Rock Cora
Bantonite or Podymer Slurry i :
R.C.: Diamond Bit Core Sampler i’ TC: Texas Cone
HA . Hand Auger T BS5: Bulk Sample
P A Power Auger - Handheld matorized auger = PM: Pressuremeter
CPT-U: Cone Panetromatar Testing with
Pore-Pressure Readings
S0IL PROPERTY SYMBOLS .
M Standard “N" penetration: Blows per foot of a 140 pound hammer falling 30 inches on a 2-inch 0.0
Split-Spoon
Ny AN penetrabon value corected to an equivalent 60% hammer energy trans’er efficiency (ETR)
Q- Unconfined compressive strength, TSF
Q. Pocket penetrometer value, unconfined compressive strength, TSF
wie: Moisturefeater conlent, %
LL: Lsquid Limit, %
FL: Plastic Limit, %
Pi. Prasticity Index = [LL-PL),%
DD Dry unit welght, pef
Y. %, F Apparent groundwater level at Ume noted
RELATIVE DENSITY OF COARSE-GRAINED SQILS ANGULARITY OF COARSE-GRAINED PARTICLES
Relatve Density N - BlowsToo Description Criteria
Argular. Parbcles have sharp edges and relatvely plane
Very L -4
E‘r_:" e 4I.'.I_ 10 sdes wilh unpolishad surfacas
I.-leduu:rn: EDEﬂES.E 10-30 subargular: Partcles are similar 1o angular dessripbon, but have
Firse 20 - 50 rounded edgos
Subroundad: Parbcles have reaty plass sdes, bul have
Wery Dense 50 - BD
Extrartly Densa Bile wtll-rounded comars and edges
Reounded: Particks have smosihly curved sides and no edges
RAIN-5| INQLOGY PARTICLE SHAPE
—Component . SizeRange Criteria
Boulders  Creer 300 mm (=12 in) Flal Particles with width/thickness ratio > 3
Cobbles: Tommio 300 mm (30 ta12in) Elongated: Parfickes with langiwath ratio = 3
Coarsa-Gealned Gravel 18mmie76mm Mo o3ing Fial & Elongaled  Parlickes mest crgeria for bath Aal and
Firg-Gramed Gravel 4. 75mmto 18 mm (Mo 410 % n ) elongaled
Coarse-Grained Sand 2 mm a4 75 mm (Mo 10 1o No.4)
Madium-Grained Sand 042 mm b2 2 mm [Ne 40 fo No 10} RELATIVE PROPORTIONS OF FINES
Fire-Graingd Sand Q075 mm ta 0.42 mm (Mo. 200 fo No.43) Descriptive Term % Dry Welght
St 0005 mm t2 0,075 mm . Trace o B
Clay. <0005 mm With: 5% bo 12%
Miodifer *12% Page 1o 3
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GENERAL NOTES

[T e |

NSISTEMCY OF FIN D SQILS MOISTURE CONDITION DESCRIPTION
Q.- TSF M - Blsasioa] rigis] Description Criteria
; Dry. Absence of mosture, dusty, dry 1o the touch
ngs:ﬂuzﬁsu Si "'Bgn:m Mast  Damp but no vissble walsr
050 - 100 4.8 Firm {Medium St Wet  Vaible frea waler, usually sod is below water fabla
1.00-2.00 B-15 St RELATIVE P 5 OF SAND AN
200 -400 15 - 30 Very Suf Descriptive Term % Dry Weight
di:l.'.'l--E-EH:l EII:IvEHZI Hir{! TTEI'_H o 15‘!,&
B.00+ 50+ Very Harg With: 15% ta 30%
Modfiar =30%
STRUCTURE DESCRIPTION
Description Criteria Description Criteria
Stratfied  Afternatng layers of varying material o color with Biocky. Cohesive 2l that can bo broken down ints smal
Eayers ol keast Venth (6 mm) thick angular kimps which reslst furfer breakdown
Larmeraded  ANernabng layers of varying malterial or colorwith  Lensed: Inclussan of small pockets of diferent aoils
layers k=ss than Viinch (8 mm) thick Layer. Inclusson grester than 3 inches Beck (75 mm)
Fissured Breaks along definile planes of fracture with Iitle Seam  Inclusion 1/8-inch to 3 inches {3 ta 75 mm) (hick
redmstanca {0 fracturing axiending through the sampia
alickensidod. Fracture plares appear polished o glossy. Paring  Inclusion Yss than 1/8-inch (3 mm} ik
somebmas strialod
SCALE OF RELATIVE ROCK HARDNESS ROCK BEDDING THICKNESSES
Q- TSF Consistency Ceseripion ___________Critgela
: Very Thick Bedded Groater than 3-foot (>1.0m)
e E‘::,E‘T"’é’" ﬁ“‘" Thick Badded 1-foot ta 3-foot (0.3 m to 1.0 m)
gty “gm':" Medom Badded 4-inch to 1-foct (31 mta 03 m)
zsn- Pyt Medi IH o Thin Bedded 1¥e-inch 1o 4-inch (30 mm to 100 mm)
bl M:.:E[:,':I :ar ? Very Thin Bedded %-inch to 1%-inch {10 mm o 30 mm)
$.050 - 3 500 Hi'm}’ Thickly Laminated 1/8-nch to Y-inch {3 mm to 10 mm)
=2 600 Very Hard Thinly Laminatod  1/8-nch or less “paper thin® {<3 mm)
DCH YOIDS GRAIN-SI. OLOGY
Valds ameter {Typically Sedimentary Rock)
Pd =5 mm {=0 25 in)
Vug Bmm to 50 mm (0.25 in to 2 in) Yoy Leoan Pakad va. 15 man
Cavity 50 mm ta 600 mm (2 in to 24 in) Coarse Grained 2.0 mm - 4.78 mm
Cave 600 mm (24 in) Modum Era!ned 042 mm - 20 mm
Fire Grained 0.075mm - §.42 mm
ooy Fire Grained <0 075 mm
LITY DESCRIPTION DEGREE ERING
Rock Mass Description B0 Value shghilly Weatherod: Rock generally freah, jonis stained and dsooloration
Excallant O =100 extands inba rock up 10 25 mm {1 iR, apen [sints may
Lo T5-84 contain clay, core fings under hammer mpact
Fair S0-75
Paar 25 -50 Woathored: Rock mass is decompased 50% or less, sgneficant
Vary Poor Less than 25 partens of the rock show dacoiaration and
weatherng efecta cofes cannot be broken by hand
of scraped oy knife
Hghdy Weathered  Rock mass is more than 50% decompased, complata
caooration of rock fabric, core may be eafremely
brokon and gives chunk sound when struck by
hammer, may be shaved with a knife. .
agelofl
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SOIL CLASSIFICATION CHART

MOTE DU SYMBOLS ARE UISED T INDRCATE BORDIERLINE S50 CLASSTICATIONS

MAJOR DIVISIONS SYMBOLS TYPICAL
GRAPH | LETTER DESCRIPTIONS
=
CLEAN WELL-GRADED GRAVELS, GRAVEL -
GFFA.:&"EEL GRAVELS GW EAKD MOTLRES, LITTLE DR WO FINES
GRAVELLY
OIS I POCALY-GRADED GRAVELS. GRAVEL
| {UITTLE ©R NG FINES) 1L GP ;_5‘.‘?15[:' MIXTURES. LITTLE OR NO
IF
COARSE )
GRAINED GRAVELS VATH SILTY GRAVELS, GRAVEL - SAND -
S0ILS MURE THAN 0% FINES GM SILT MIXTURES
OF COARSE
FRACTICN
RETAMNED DM B0
4 SEE [AFPRECIABLE AMOUNT GC CLAYEY GRAVELS, GRAVEL - SAKD -
OF FINES) CLAY MIXTLURES
WELL-GRADED SANDS, GRAVELLY
SAMD CLEAN SANDS SW SANDS, LITTLE DR MO FIKES
RACIHE THAM 50%, AND
OF MATERLAL |5
LARGER THAN NO SANDY
200 SIEVE SIZE SOILS {LITTLE CR WO FINES] sp ﬁﬁfﬂﬂ_ﬁ:ﬁq ] HE::_'IMJ‘-"IE& ?I;ZJ'{A.'-.-ELL‘E'
SAND
MORE THAN 50% Flr?EII;ﬂTH SM SILTY SANDS. SAND - SLT MIXTURES
OF COARSE
FRACTION ranad-
PASSING ON ND 4 _ g
SIEVE [AFPRECIABLE AMCLINT ] e CLAYEY BANDS, SAND - CLAY
OF FINES) /" WX TURES
INCRGANIC SILTS AND VERY FINE
ML SANDS, ROCK FLOLA, SILTY OF
CLAYEY FINE SANDS OR CLAYEY
SILTS WATH SLIGHT PLASTICITY
SILTS ORGANIC CLAYS OF LOWY 10
FINE AND LIGLAD LI T CL MEDMUM PLASTICITY, GRAVELLY
GRAINED LESS THAM £0 CLAYS, SANDT CLAYS. SILTY CLAYS,
CLAYS LEAM CLAYS
SOILS i I
- oL CRGANIC 5ILTS AND DRGANIC SILTY
[y CLAYS OF LOW PLASTICITY
ﬁ%ﬁ@ﬁ? INDRGANC SILTS, MICACEDUS OR
SMALLER THAN MH Eaﬂi:rgwcr:nl..:s FINE SAND OR SILTY
HO. 200 SIEVE
RIE SILTS
END LIGUID LIMT CH INORGANIC CLATS OF HIGH
GREATER THAN 50 PLASTICITY
CLAYS
EEEEITEEY OH CRGANC CLAYS OF MEDIUM TO HIGH
: 3 FLASTICITY, DRGANIC SLTS
HIGHLY ORGANIC SOILS it P | TR AR SR Wi
-
[ a2 T =Y |

e |
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Appendix D
South Stormwater & Erosion Control Exhibit:
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Appendix E
North Stormwater & Erosion Control Exhibit:
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Appendix F
Stormwater Overall Management Exhibit:







Appendix G

Area 1 — Maintenance Building Map and Calculations:
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Appendix H
Area 2 — Guest Parking & Lodge Area Map and
Calculations:







Appendix 1
Area 3 — Access Road & Cart Paths Map and
Calculations:
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Appendix J
Area 4 — Caddie/Cart Barn Map and Calculations:
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Appendix K
Area 5 — Roundabout Area Map:
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Appendix L
Area 6 — Total Development and Depression Area Map
and Calculations:
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Appendix M
Access Road & Cart Path Section Details:




PRETREATWENT RDAD FHE TRE ATMENT
f ARE A * i [ SRER
/— 4 ASPHALT

FILTER STRIP
(HATIVE SAND)

12" GRAVEL BASE COURSE COMPACTED
IM PLACE N Twd LIFTS,

STABLE COMPALCTED SU3GRADE

TYPICAL ACCESS DRIVE SECTION

WO SCTALE

FILTER STRIP
(HATIVE SAND)

PRETREATWEMT

3" ASPHALT -~ AREA
Frees h
—

HATIVE
VEGETATION

-

My

FILTER 5:;;_-7!‘““‘ =

{HNATIVE SAND)

" GRAVEL BASE COURSE COMPACTED
I PLACE 1M TWD LIFTS,

STABLE COMPACTED SUBGRADE

TYPICAL CART PATH SECTION

MO SCALE

ACCESS ROAD & CART PATH DETAILS

APPENDIX M




Appendix N
Parking Lot & Fairway Section Details:
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