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I = Project v erview

Excel Engineering. Inc. has been retained by the Kohler Company to prepare this stormwater
management and erosion contral plan for a proposed 18-hale golf course in the City of Sheboygan
in Sheboy gan County, The proposed project is located in the City of Sheboygan bordered by the
Timberloke subdivision to the north, Lake Michigan to the East, Black River to the west and the
Kohler-Andrae State Park to the South, In addition 1o the golf course, the proposed development
includes a driving 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 part of the
project.

Due 1o the nature ol this project, the storm water management and erosion control plan has been
broken into five representative areas, Those arcas include the maintenance building area. ¢lub
house & guest parking area, caddie/cart bam aren, entrance drive/cornt path areas and the
fairway/driving range areas. Detniled engineering plans including the proposed storm water
management and erosion contral devise locations are provided for all arcas except the fairways, In
the fuirway areas, generally proposed grades are provided along with a defined corridor for cach
hole. Final grades will be determined in the field with land disturbance limited to the corridors
identified. Locations of filler strips for tees/fairway/greens will be field engineered, located, and
documented to ensure compliance as the project is constructed.

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

Il — Existing Soil Information

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

Dn Dune Land, Type A

Bd, Beaches sand, Type A

Gh Granby loamy fine sand, Type A/D

0aB Oakville loamy fine sand, 0 1o 6% slopes, Tyvpe A
OaC Oakville loamy fine sand, 6 1o 12% slopes, Type A

Type A soils typically have high intiltration rates. To quantify the actual infiltration rates, en
double ang mhltation tests were taken throughout the property by PSI Ine, in December of 201 6.
The sails were identified as uniform fine grained sand throughout the property. Infiltration test
results ranged from 154 inhr to 53in'hr, In addition to the tests completed in 2016, four double
ring infiltrometer tests were also completed 2011 by Midwest Engincering. The soils were also
identified as fine grained sand in cach test location and the infiltration test results ranged from
26in'hr o 52in'hr, Please see Appendix C for infiltration test locations and results,

Based upon the elevated infiltration 1est results throughout the property, an average infiltration rate
was established for design purposes. The average total site infiltration rote based on the 14 borings



1s 32.7 in‘hr. Utilizing a correction safety factor of 2.5 as required by the Wisconsin Department
of Natural Resources Technical Standard 1002 Table 3, a design rate of 13,1 inhr. was assumed.

LI — Applicable Sto ulations and Requirements - Stormwater runafT and erosion
conteol for the proposed praject are regulated by the City of Sheboygan Storm Water Ordinance
and the Wisconsin Natural Resources Code 151 and 216, The overall requirements are as follows,

a) Peak Discharge (Quantity) - Post development storm water flow rates are required to be
controlled by the City of Sheboygan and the State of Wisconsin, The City of Sheboygan
requires the post-development 10-year, 24-hour runofl rute not exceed the 2-vear, 24-hour
pre-development runofl rate. The State of Wisconsin requires the post-development 24-
hour runoft rate not exceed the pre-development 24-hour runoft rate for both the 1-vear and
2-vear storms. The maximum rainfall imensity during the 10 vear event is 1.80 in'hr, (see
below)h. With a design infiltration rate of 13,1 in'hr., the pre-development runofT rate
during the 10-year storm will be zero. Post-development runofT rates will also be zero due
L the extremely low percentage of proposed imperyious surface and the high infilirtion
rates on-site. This significantly exceeds any of the requirements for peak discharge,
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Stormwater Quality — The City of Shebovgan and State of Wisconsin require post=
development storm water runofT be treated to remove 8025 of the total suspended soils
{T55) load. As was previously stated, there will be no post-development runaft from the
site. However, stormwater pre-treatment will be provided for runodT from impervious
surface areas (roadways, can paths, parking areas, building and maintenance areas) prior to
discharging o grade in the form of filter strips. The proposed filter strips will provide
stormwater TS5 treatment from these arcas for the protection of groundwater and sensitive
arcas. |n addition, mechanical pretreatment including oil and grease separators will be
provided where appropriate for further protection. This approach significantly exceeds the
requirements for stormwater quality and will be discuss in more detwil in the analysis
seclaon.

¢} Stormwater Infiltration — The State of Wisconsin requires a past-development site 1o
infiltrate 60°% of 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
i the analysis section. Stormwater from impervious surfaces will be sheet drained to grade
alter pretreatment in an un-concentrated manner o avoid groundwater mounding,
Engineered infiliration devices will not be necessary due to the arca-wide high infiltration
rates.

d) Protected Areas - The site development design will ensure that all drminage prior to flowing
to any wetlands will be treated 1o WDNR stondards wsing sand filter strips (NR
15112504 k). Where the asphalt roads need to abut or cross through wetland areas, filter
sirips using native sand, will pretreat runoft prior to entering the surface water (NR
151.125(4)e).

¢} Erosion Control = The erosion control specifications, construction sequence, site
stabilization notes, seeding notes, dewatering notes, and post construction and maintenance
plan are all listed within the construction plan set. Silt fence and tracking pads will be
added o protect the associnted ASNREI waterways and wetlands areas, Appendises D & E
of this report show the locations of the silt fence and tracking pads. The USLE sheets are
also shown on these appendixes. The USLE sheets shown are the worst case flow paths to
welland areas. The calculations show that silt fence is the only sediment control practice
needed to achieve sediment discharges under 5.0 tons per acre

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

Maintenance Building Area - The runofl from the maintenance building vard area will
drain 1o catchbasins and storm sewer to a mechanical unit (Up-Flow filter system) for
pretreatment of TS5 and oil and grease prior to being discharged to grade. The mechanical
system will remove over 8006 of the TSS and oil and grease with 18 filter modules, The
roof areas and access drives will be pretreated with 7' long filter strips which will remave
over 8076 of TSS prior to being discharged to grade. Roofl areas are not required to be
pretreated but have been proposed as part of the plan to add additional proundwater



protection. The water quality components of the muinenance building area will be
satisfied by achieving a greater than 30795 TSS removal rate (82.2% see output summary
below). See attached map (Appendix G for details of this area,

Cruality Control: SLAMM Outfall Summary for the Up-Flow Filter with |8 modules:
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Quality Control: Detail of Up-Flow Filter Vault with 18 modules:
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by Guest Parking & Club House Area - The ool areas, parking area and access drives will be
pretreated with fAilter strips which will remove over 8075 of TSS prior to being discharged
to grade. The parking lot, which has the largest impervious area within this area and was
used for the caleulations, has been designed to sheet drain to the west, south and cast off
the parking lot. A per unit area approach will be used for the filter strip ealculations, A (07
section of the asphalt parking area (607 long plus 47 gravel for a total of 64°) results in an
analysed drainage area from the parking area of 640 sI {per unit onalysis). The majority of
this area was modeled with a width of 10°, low length of 8, and a dynamic infiltration rate
of 13.1 in‘hr. See attached map for close up of this arca. SLAMM caleulations show that
88.15% TSS reduction is achieved with an 8" long filier strip.



SLAMM output For the 87 long filer strips:
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)

Access Road & Cant Paths - The nccess road and cant paths will be pretreated with filter
strips which will remaove over 80%% of TSS prior to being discharged to prade. The access
road has been designed as a crowned road that will sheet drain to a 7° wide filter strip on
each side of the driveway. The typical one half of the driveway section from the centerline
15 [ 2’0l asphalt pavement, a 47 wide gravel shoulder and a 7" wide Alter strip. The cant
paths are designed as o 107 to 12" wide asphalt path.  The can paths are designed to sheet
drain from one edge of the path to the other 1o a 7° wide filter steip, Because of the extents
of the length of the road on site, o per unit area approach will be used for the analysis, a
width of 207 was used. A 207 section of the asphalt access road arcas results in an analyred
drainage area from the asphalt and gravel shoulder of 320 sf {per unit analysis). The road
area will sheet drain to the filter strip. This strip has been modeled with o widih of 20°,
Mow length of 7°, and a dynamic infiltration rate of 13.1 in‘hr, See attached map for close
up of this area. SLAMM calculations show that a 99.1 1% reduction is achieved in this
length.

The cant paths are modeled in o similar way. A 207 section of the asphalt path results ina
200 s {per unit analysis). The cart path arca will sheet drain to the sand filter strip. This
strip has been modeled with o width of 20°, flow length of 7°, and a dynamic infiltration
rate of 13,1 inhr, See attached map for close up of this area. SLAMM calculations show
that a 100% reduction is achieved in this length,

SLAMM Outfall Output Summary for the access road:
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SEAMM Outfall Output Summary for the can paths:
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The Cart Bam was used for analysis because it contains both building and pavement areas
and therefore these results can be extrapolated to other structures on site. The Cart Barns
roof area is designed to sheet drain to the north and south. A natural filter strip is designed
at the north edge of the asphalt area and will be used to collect the sheet law from the roof
and pavement area. This strip has been modeled with a width of 1537, and a low depth
length of 127, and a dynamic infiltration rate of 13.1 in‘hr. See attached map for close up
of this area, SLAMM ealeulations show that due to the high infiltration rate of the soil tha
4 99.87% reduction is achieved from this sand filter sirip.

1o



Quality Conteol: SLAMM Outfall Output Summary for the cant barn:

Cutfall Dutpul Summary
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¢} Fairway & Driving Range Arcas - The fairways will be constructed of native sand and

sceded. with no topseil required for any growing medium.

Cuality Control:

A per unit area approach will be used for the drainage calculntions. This area has been
analyzed using 0 2" x 150" proposed foirway arca resulting in a drainage area of 300 sf (per
unit analysis). All the fairways will sheet drain across the site from one edpe to the other
side of the fairway.  Because the fairways will be constructed with native sand with no
tepsail the fairsay will in fact be o filter strip, but to ensure that there is no runoft from the
fairways and to keep the design conservative, filter strips are proposed on the low side of
the fairways. The filter strips have been modeled with a width of 27, Mow length of 11°,
and a dynamic infiltration rate of 13,1 in‘hr. See anached map for o close up of this area,

Because the firways will have no topsoil and be constructed of native sand there is no
caleulated runaft from the fairway area. The downside runodT of the fairway will have a
117 long filter strip that will treat the runoff from the calculated fairway surfoce to over
81.34% TSS per the SLAMM maodel.



Quality Control: SLAMM Outfall Output Summary for the fairways:
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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 o least on an annual basis

unless otherwise specified.

STORMWATER TYPE OF ACTION
CACILITY
l. Lawn and All lawn areas shall be kept clear of any materials that block the Now

Landscaped Arcas

ol stopmwater. Rills and small gullies shall immediately be filled and
recstablished with native vegetation.

2. Swales

All swales showing signs of erosion, scour, or channelization shall be
repaired, reinforced. and revepetated immediately. All swales shall
be repaired to the original plan requirements.

3. Filter Strips

The surface arca over the filter strip and basin areas shall be inspected
for any type of settling or clogging that may take place. Any failed
areas showing sipns of degradation shall be restored 1o the original
plan requirements,

4. Hydro International
Up-Flo Filter Quality
Structures

Inspection of the structure shall be completed annually at a minimum
by qualified maintenance personnel. Qualified maintenance personnel
shall remove sediment. replace media bags, and inspect oil layer per
manufacturer’s specifications, For further information, obtain Hydro
International’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 requested,
the owner shall make available for inspection all maintenance records
to the depatment or agent for the life of the system.




Appendix B
USDA Soil Information:
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Hydralogic Sod Group—Shaboypan County, 'WWisooren

Hydrologic Soil Group

Hydraboght Soll Group=— Summary by Map Unit — Sheboygan County, Wisconsin (WIHAT)

Map unilt symbol I Map unlt name | Rating | Acres In ADH | Porcent of At
A7 Adrlan muck AT 252 T.0%
B Beaches, sandy 242 iy 8
DOn Cairay 1arad A 1328 0%
Ghb Grarby lpamy firg sand  AD 239 G6.5%
Hu Houghlon muck, G2 AD A 10TH
percer slopes
Daf Cakvila loamy Bne A T3 208%
sand, 0o A peroenk
slopes
aC Crakviln loarmy firea A 2T &%
sand, @ 3 12 percent
Elapas
Wi Waier a2 D 1%
Todals for Area of Interest 3511 100.0%
L Matural Resouwrces el Sai Survey my
Consery alien Service Matoral Cooperatevm Sol Survey Pagadcld



Hydmilogc Seil Group—Shebaygan County, 'Yisconsin

Description

Hydrologic soil groups are based on estimates of runoff potential, Sods are
assigned to one of four groups accordmg to the rate of water infiltration when the
soils are not protected by vegelation, ara theroughly wet, and recemve
precipitation from long-duration storms.

The scils in the Unted 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 rata (low runaff patential) when
thoroughty wet. Thase consist mainly of deep, well drained to excassively
drained sands of gravelly sands. Thase soils have a high rate of water
fransmessson.

Group B. Sods having a moderata infiltration rate when thoroughly wel Thesa
consist chiefly of moderately deep or deep, moderately well drained or wedl
drained soils that have moderately fine textura 1o moderately coarse texiure.
These soils have a moderate rate of water transmission

Group C. Soils having a slow infilttration rate when thoroughly wel These consist
chiefly of soils having a layer that impedes the downward mavement of water or
sails of modarataly fine texture or fine texture, Thesa soils have a slow rale of
walef ransmission

Group D. Sods having a very slow infiltration rate {high runa’f potential) whan
tharoughty wet. Thesa consist chiefly of clays that have a high shrink-swall
potential, soils that have a high water 1abla, soils that have a claypan or clay
layer at or near the suface, and soils thal are shallow over nearly impervious
materal These scils have a very slow rale of waler ransmission

If & sail is assigned to a dual hydrologic group (A/D, BID, ar G/D), the first latter is
far drained areas and the second is for undrained areas. Only the soils that in
thedr natural conddion ara in group D are assigned o dual classes

Rating Options
Apgrogation Mathod: Dominant Condition

Componont Percent Cutall, None Specified
Tig-break Rule: Highar

i=i»  Matural Resowrces Wb Soil Survey 1207
== Conservation Service Matoral Cocperatva 5ol Survey Page 4 ol 4



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

Mr. Eric Drazkowski, P, E.
Excal Englneering

100 Camalot Drive

Fond du Laa, W1 54835

Sublect: Double-Ring Infitremeter Testing and Infill-ation Evalualion
Tented Forasl Parcel
Town of Wilsen, Sheboygan County, Wiscaonsin
MES Projoot No, 7-113182

Deaar Mr. Drazkowski,
INTRODUCTION

In accordanze with your raquest, Midwost Enginearing Sewvlces, Inc, {MES) has parformad
modilizd double-ring Infitrameter testing to previde a preliminary evalvation of the sol
infiltrantion rates for four {4) spacifle locations on the Tented Forast Farcal, located in the Town
of Wilson, Sheboygan Gounty, Wiscansin, which i3 sluated along Lake Michigan. A flth tast
was ellminated due 1o accoss Issuss in that area of the site. The results of theso losts arg
summanzed in this raport. Hard <opios of this repan can ba provided upen requast,

Thesa rocant sorvices ware performed In acoordance with an agreamant (MES Proposal No.
7-11341, dated Dacemter 14, 2011) belween MES and Excal Erginearing and signad by Mr.
Jellrey Quast, President of Excol Enginsering, on December 22, 2011, The gaenaral condilions
for the parfermance of the work ware relerancad in the preposal. Thia infiltration evaluaton
rapail has bean preparad on bohall of, and exclusively far the usa of tha Excal Englnaarng.
The informatien containad in this fettar roport may not be relied upan by any other partias
withaul the writtan consent of MES, and acceplance by such partiss of MES Gonaral
Candillons,

PURPQSE

Tha purpase of tha infillomater tests was lo ald in assessing iha avaraga rate of infitratizn o
water into the vegalated surface soils at predalerminad lacatians an the Tented Forest Parmsl,

SCOPE

The scope of services Included a sita roconnalssance, fiald observations of thg @xlating
surface conditions, parformance of infiltrometer tests, and an evaluatien and analysis of Iha

CONFIRAT] DM OE WALMESAL W PR APOaTRE
LPPLDION. WA 8 Freced, e 8 GRPER BAY, i




Double-Rirg Infiltrometer Tasting and Infiltration Evaluation
Tanted Forast Parcal

Town of Wilson, Sheboygan County, Wissonsin

MES Projoct No. 7-113182
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data oblained. Tha doublo ring tests were pedormead in the general locations spacifiod by
Excal Engineering. Initialy, a tota of five (5) 1asts were to ba compisted. Howevar, dus 1o the
'naccossibla nalure of one (1) of the tast lozatiens (Test Lecaden 1), Nl waa ellminatsd from the
scope. In addiion, three other tests (Test Locations 3, 4 and 5), which ware [ritialty lacatad
noar Lake Micrigan on existing send dures, were relocated to westam locations dug 1o
encounlared surlace condition access 'ssuas al the pradatarmined locations, Furthar, no sail
sampling services ware parformad.

Tha flald warx for the performance of the Infiltration tasts wara in general accordance with the
guidalines exprassod In the WDNA modfied procedures lor parlorming a doubla fing
Infiltrorneter test per ASTM D3385. The daslgn of the proposad swelss and othar deviees was
bayond the scope of sarvices for this praject,

SITE AND PROJECT DESCRIPTION

The projact area Is localed within the Town of Wilson, Shaboygan County, Wisconsin, It
conslsis of a large, heavily wooded area along Lake Michigan and south of the Timber Lake
Subdivision, norh of the Kohlar-Andraa Stats Park and east of tho Black Rivar. Tre
lapography of the sie is consldared to ba roling with dunas along Lake Michigan, It is
undarstood that tho site devalapmant wil consist af twalva (12) tented structuras (Mangollan
Yurts), a réslaurant, a recraation ten! structure, and a pionie area on the sand dunes alarg
Lake Michigan; a maintonance bullding with a parking arca in the southwest cormer; and a
recaplion structure with a guest parking areza in the narthwast cormer. 1tis also understood that
the sile development will also attempt 13 ma'niain the site Inlitration as natural as possibla and
- any canstrucled imparvicus ereas and any roof runolf will ba dasigned to draln inte tho axisting
vegelaled areas with no stormwater runclf leaving tha site. Five (5) separate locations wara
initially proposed 1o be evaluated lor this project and ware anticipated Lo be accessible with a
suppert fruck. Howaover, the area of Tost Location 1, which was propased to be locatad In the
narthwest portion of the slta, was inaccessible with a support truck and was oliminatad by
Excel. Further, tha initial locations of Tast Lacations 3, £ and & weara also Inacoessible anc
wara subsaquently relozaled to accessiblo locations of the silo. Tha as! locations ara shown
on he altached localion diagram.

It is understood that the scope of the project [s fo evaluate [he axisting vegatatod areas
ragerding infitration rates 19 essist In the design cf any proposad stormwatar managemant
covizas,

FIELD CONDITIONS AND INFILTROMETER TESTING PROCEDURES

As proposed, MES performed lleld double ring Infiiremetar tasts Ir goreral accardance with
WODNR modified procedures based upon ASTM D3385 stardards. Those ‘ests wera
perfarmed at four {4) specfic localiens on the parcel. The double ring mothed consists of
placing twa cpen-ended cylirdars into the graund at the tost lacation, with one cylindar Inside
the other, Tha rings were sot approximately 4 to 6 nchas Into e vegelated surface. Par the



Double-Ring Infitromater Testing and Inflitration Evaluation
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WONRA standard, tha grass was not remaved during the tost procedures. Both of tho rings are
then filed with clean water. Cnce an equal dopth of water Is oblainad within eagh ring, the
water [aval withln the Innas ring Is allowed drep to a pradeterminod dapth, typically ona inch.
The time it takes tho water 1o drep the pradatermined gaplh Is racordad,  Par WDNR
requirements, thesa test pracedures wera parformed untll an apparant unlform Infitration rate
wus achlevad or for a minimum of Iwo (2) hours,  Tha velume of water ad4ed to the innar ring
is thal which infitrates inte the solls. Tha madmum steady-state Iefiltration veloclty 15 equal 1o
tha infillration rate.

In genaral, the vegatated surfaces of the test locations consletad af a thin layar of about1:0 3
inchas of reol mat with fing sand. Some unvagatated areas ware observed on the sita, bul
genarally in the areas of tha eastarn sand dunas,

S0IL SURVEY MAP REVIEW

The USDA Soll Consarvatian Survay for Sheboygan Gounty, Viisconsin, dated January 1978,
indicatad the near suiface soils in the visinity of Test Lecation 1 (which was elim'natad due o]
araa access [ssues) end Tost Location 2, consist of the Qakliald Loamy Fine Sand (CaB),
whila tho near surface solls in the vicinity of Tos! Lecatian 3, 4, and 5 corsist of Dune Land
{Dn). The Dakvilla soils genaraly consist o shaliow laamy fira sand with undarlying sand.
Estimated pormeability (Infiltration rate) was indicated lo be 6 10 20 inches par hour for the
laamy fine sand and greater than 20 inches per hour lor the sand. Though no estimated
infiltration rates were indicated for the Dune Land soils dus 1o )13 variable cansistency, Its
description in the Soil Survey document indicated that thesa sols ara excessivaly drainad
medivm and fine sand with a vory rapld permaeability,

CONCLUSIONS OF INFILTROMETER TESTING

Thae foliowing table summarizas the tast location, surfaco condition, and lhe maasured average
Infiitralion rate. Resuls of the indvidual fiald infiltromatar test are also attached to this leblar
raport.

Avarago
Tost Loczlion Dale Tostad Tast Dopth Surface Descripiion | Infiltration Rate
{in four)
R- & sl Sparsaly Vopotaled
2 12 JE 1" Al prade Locery Fina Sand 28
; Sparcoly Vegelalad
§3 121611 Al grade Eie Snged E{.‘]
| | L 3 Spareely Vagatated
I g "1319 11 Al grade Fiha Sand 41 o
; i Sparsely Vegolatad "
85 121811 Al grads Fire Sand | b2
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In genaral, the Iitrallen rale i[5 basad on tha avarage incremantal Infiltralicn velocity
measured from the inner ring. Tha ouler ring is ta promots cne-dimenslonal flow baneath the
inner ring; therefors ocuter fng measuromants ware not collactad.  However, water was
pericdically added to the outar ring to maintain a ganeral squal water laval with the Innar fing.
It should be recognized that the infiitration rate could bs alfected by such factors as the
condition of tha soil surface, soll structure/ayering, parcartags of graval or larger matgrial,
degrag of saluraton, and depth to the water fable or badmcx. In summary, it should ba
recegnized that the Infiliration rates at these specific locations are expecled to be somewhat
variablo depanding upcn the uniformily, and the In-place dansity of the subsclls bolow the
individual infitration armas.

Al tast iocations, the avarage maasured infilration rates ranged from 26 to 52 Inchas par hour,
Howaver, 1t Is incicated withln tha ASTM description of the Doubls Ring Standard (ASTM
D3385), that the "lest mathod is difficult to use or the resultant data may be unreliable, or both,
In vary pervdous or imparnvious sols (sails with a hydrauic conductvity greater than about 14
Inches per haur or 1ass that aboul 0.0014 Inches por hous® Tha measurad ralas ara graatar
than 14 Inches per hour and must therelera be usad with extrema caution when parferming
stormwaler management area dasign. It may tharafore be advisable to utiize aithar a limiting
value of 14 Inches per hour, or tha Infitration rates providad for thesa soll textures in the NECS
Survey for Sheboygan County, when conduclirg the stormwatar managemen! arga dasin.
These ralas axpressed in the NRCS Survey document ranged from 6 ta 20 Inchas per hour for
the shallow sofls around Test Locatons 1 and 2, and to potantially greater than 20 inches per
hour for the surace soils around Test Locations 3, 4, and 5.

GENERAL COMMENTS

Tho limitad evaluation has baan prapared on the besls of the corditions oncounterad ol the
tost lecations discussed above. Pralminary racommendations prasantsd hersin arg based an
available informalion and tast data callectad. This siudy has boen conductad in the mannar
consistent with that level of care ordinarly exercised by mambars of tha profassion curranthy
practicing in the same locality undar similar conditions. The findings and oplnions containgd
herain have boen premugated in accordanca with gancral accopled practicos In the fislds of
50l machanics and engincening geology. Mo other ropresentalicns, oxorassed or apglied, and
no warranly of guaranion Is includad or intanded in this reporl.

Ahar you havo had the opportunily of reading this repor, plensa call at any tima with any
quastions or comments you may have. MES approciates ths oppartunity to bo of sarvice on
this project
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Slncearaly yours,

MIDWEST ENGINEERING SERVICES, INC.

Patricks). Pallarzon, P.E., P.G.
Project Enginaer
Gaotochnical Services

= AR A
Braciay Braback, P.E.
Praject Englracr
Geotechnical Sarvices

Enclosures:  Approximate Double Ring Tast Location Diagram (1)
Flald Motes of Double Ring nflitrgmetar Tests {2);
Ganeral Notas (1)
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adapted from a site plan provided by client

midwast engineering sarvicas, inc.

- geatechnizal = onvironmental « matssials englnoars

Approximate Doubla Ring Test Location Diagram
Tented Forast Parzel
Town of Wilson
Shoboygan County, Wisconsin




Fleld Notos

Project Mamo: Tantad morasd
Prolect Location: Tewn of Wilson, Wisconsin
MES Project No: 113182

e —

TostLocaton : Tost #2 Data: 1271 611

— 1 —r= —r
Time | Elapsed Time & Wator Lovel Tolal Tima
11:30 am 2mn 18 sac 1"
11:34 am 2min 18 z2¢ 1" 4 minutas
11:30am 2 min 18 soc 1° 9 mirutes
113am 2 min 19 5ac 1° 13 minutas
11:49 am 2 min 20 soa 1" 19 minutes
11:54 am 2min 18 sec 24 minulos
11:59 am 2min 17 soc 1" 29 minules
12.07 pm 2 min 15 sec 1" a7 minutes
1211 pm 2 min 23 sng 1" 41 minutas
12:16 pm 2 min 17 gac % 45 minltps
12:21 pm 2 min 13 sec oy 51 minues
f225pm | 2min20gec | 1 55 minutos

Avarage Elapsed Tima. 2 min 16.5 sec (0.0285 hours)
Avaraga Infiltration Rata: 26 in/hr

TestLlecaton: Test#3  Date: 12/16/11

Time Elapsoed Time & Water Lmrﬂ- Tatal Time
2:35 pm 1 min 46 seg : |
2:38 prm 1 min 60 sac iy 3 minutos
2:41 pm 1 min 40 goc 1" B minutas
2184 B 1 min £9 soc 1° 9 minutes
2:48 pm 1 min 50 seg 1" 13 minules
2:61 pm 1 min 45 g 1" 18 minutos
2:55 pm 1 mi 48 se¢ 1" 20 minutps
2.9 pim 1 min 43 sac 1" 29 minutas
302 pm 1 min 50 soc = 27 minutas
305 pmy 1 min 47 soe 1" 20 minutos
3,09 pm 1 min 46 sac 1" | 34 minutes
203 pm 1 rin 50 gge 1 | 38 minutos
J.17 pm _ 1 min 48 S6C__ 1 42 minstas

Avarage Elapsed Tims: 1 min 48,5 soc {0.0301 houra)

Averzg? Infitration Rata: 33 Infhr



Flald Najam

Project Name:

TenlaZ Forast
Profes! Locatian: Town of ‘Wihlsar, Wiscongh
MES Projact Ma: T113182

- = —

Test Location : Test#4  Date: 1211819

Time Elapsad TIma d ‘Watar Leval Total Time
1145 am 1min 32 see 1"
11:48 am 1min 32 sag 1" 3 rrutes
11:81 am 1 miln 30 sas 1" 8 mirutes
11:54 am 1 min 30 g4 1 g mirutes
11:57 am Tmin 28 sac 1 12 mindes |
12,00 pm 1mindi sec 1 15 mhnfas
12:04 pm 1erin 28 se 1" 19 mhhwutes
12:07 pm 1minZA nes 1" 22 minutes
1211 pm 1min 28 soc 1 <6 minulas
1214 pm 1 min 27 800 1" 28 minuios i
1217 pra 1 min 26 sag i 42 minuies
1220 pm 1min 25 ga¢ 1 35 miriusas
1224 pm 1 min 248 saa 1" 33 minutoy
12:30 pm 1 min 25 g4 i 45 minutag
Avarago Elapsod Time: 1 min 28,4 sec {0.0246 hours)
Average Inflitration Rale: 41 infhr
TestLocadon : Tost#6  Date: 12/19011
Tima Elapsed Time A Watar Layal Taolal Time
1:47 pm 1min7 sec 1*
| 150 pm 1 min 10 sag [ 3 minutas
1:53 pm 1miln 8 pag " B rminufes
B 1:66 pm 1min 10 ana " 0 minuies
1:59pm fmly @ aee i 12 minulos
2:03 pm 1min 10 gae 1 15 minutas
2308 pm 1 min 10 a6z z 5 18 minulos
250 pm 1min 8 s2g 1 22 minulas
214 pm 1 min 10 sna 1 26 minutog
217 pm 1 min 10 86 T 29 minuton
220 pr Imingseo " 32 minu‘es
&l pm 1 min 7 sec 1 36 minutes
i 228 pm 1 min 10 2ee 1" 40 minulas
235 pm 1min 8 saa 1" | A% minutas

Avorago Elapsed Time: 1 min 5.0 sec (00162 haurs)

Avoraga Infiltrat'on Aals: 52 irnkr

- -
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December 19, 2016

Kohler Company
444 Highland Drive
Kohler, VW1 53044

Altn: Mr. Jess Barley
Senior Staff Project Manager

Subject: Double-Ring Infiltrometer Testing and Infiltration Evaluation
Kohler Parcel
Town of Wilson, Sheboygan County, Wisconsin
PS| Project No, 00541315

Dear Mr. Barley,

INTRODUCTION

In accordance with your request, Professional Service Industries (PSI1), 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 tests are summarized in this report. Hard copies of this report will be provided upon
request.

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 work
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 information
contained in this letter report may not be relied upan by any other parties without the written
consent of P35I,

PURPOSE

The purpose of the infiltomeler tests was to aid in assessing the average rate of infiltration of
water into the vegetated surface soils at predetermined locations on the Kohler Parcel.

SCOPE

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

Profesuons’ Sensce Induses, bnc = 8 Conporats Court = Wavkaird, Vel 53189 « Phone 2825212125 = Fas 2625212471
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surface conditions, performance of infillrometer tests, and an evaluation and analysis of the
data abtained. 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 wark for the performance of the infiltration tests were in general accordance with the
guidelines expressed in the WODNR 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 Counly, Wisconsin, |t
consists of a large, heavily wooded area along Lake Michigan and south of the Timber Lake
Subdivision, north of the Kohler-Andrae Stale Park and east of the Black River. The
topography of the site is considered to be rolling with dunes along Lake Michigan. It is
understood that the site development will consist of a golf course. Ten (10) separate locations
were evaluated for this project, and the test locations are shown on the attached location
diagram,

It is understood that the scope of the project is o evaluate the existing vegetated areas
regarding infiltration rates lo assist in the design of any proposed slormwater management
devices.

FIELD CONDITIONS AND INFILTROMETER TESTING PROCEDURES

As proposed, PSI performed field double ring infiltlrometer tests in general accordance with
WDNR modified procedures based upon ASTM D3385 standards. These tests were
performed at len (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. Bolh of
the rings were then filled with clean water, Once an equal depth of water was obtained within
each nng, the water level within the inner ring was allowed to drop to a predetermined depth,
typically one inch. The time it takes the waler to drop the predetermined depth was recorded.
Per WDNR requirements, these test procedures were performed until an apparent unifarm
infiltration rate was achieved or for a minimum of two (2) hours. The volume of water added to
the inner ring is that which infiltrates into the soils. The maximum steady-state infiltration
velocity is equal to the infiltration rate.

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

Prriesscna Sensce Industries bn « 821 Corporets Cout = Wavkew®s W1 5318% = Phone 202/921-2127%« Fas 26259312474
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SOIL SURVEY MAP REVIEW

The USDA Soil Conservation Survey for Sheboygan County, Wisconsin, dated January 1978,
indicaled 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 QaC), while the near surface saoils in the vicinity of
Test Location 2, 3, 5, 6, and 10 consist of Dune Land (On). The Oakvile 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 infillration rates were
indicated far 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. Results of the individual field infiltrometer tests are also attached to this letter
report.

. . . Avearage Infiltration
Test Location Date Tested Test Deplh Surface Description Rate (in hour)
1 12715 Al grade Sparsaly Vegelated Loamy Fine 15 4
Sand
&2 12-6-16 Al grada Sparsely Vegetated Fine Sand 45
#3 12-8-16 At grada Sparsely Vegetaled Fine Sand 53
s 19715 At grada Sparsaly ‘l."eggta'.ed Loamy Fine 235
and
H5 12-7-16 Al grade Sparsehy Vegetated Fine Sand 242
HEG 12-5-16 At grade aparsely Vegetaled Fine Sand 263
#7 19515 At grade Sparsely Viegelated Loamy Fing 175
Sand
a Sparsely Vegelated Loamy Fine i
&8 12-5.16 At grada e ‘/‘.&{ﬂgg A
#9 12.7-16 Agrags. | -SPOrIElegetad Loamy Fla 347
#10 12-6-16 Al grade Sparsely Vegelated Fine Sand 24.7
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In general, the infiltration rale is based on the average incremental infiltration velocity
measured from the inner ring. The outer ring is to promate one-dimensional flow beneath the
inner ring; therefore outer ring measurements were not collected. However, water was
periodically 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 satluration, and depth to the waler table or bedrock. In summary, it should be
recognized that the infiltration rates at these specific lecations are expected to be somewhat
variable depending upon the uniformity, and the in-place density of the subsoils below the
individual infiltration areas.

Al lest locations, the average measured infiltration rates ranged from 4.59 to 53 inches per
hour. However, it Is indicated within the ASTM descrption of the Double Ring Standard
(ASTM D3385), that the “test method is difficull 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. [t may therefore be advisable to ulilize
either a limiting 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 to 20 inches per hour for the shallow soils around Test Locations 1, 4, 7, 8, and 9 and to
potentially 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 sludy has been conducted in the manner
consistant with that level of care ordinarily exercised by members of the profession currently
practicing in the same locality under similar conditions. The findings and opinions contained
herein have been promulgated in accordance with general accepted practices in the fialds of
soil mechanics and engineering gealogy. No other representations, expressed or applied, and
no warranty or guarantee is included or intended in this report.
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After you have had the opporlunity of reading this report, please call at any time with any
questions or comments you may have. PS5l appreciates the opportunity to be of service on this
project.

Sincerely yours,

PROFESSIONAL SERVICE INDUSTRIES, INC.

Patrick J. Patterson, P.E.. P.G., C.5.T.
Senior Engineer
Envircnmental Services

Larry Raether, P.E.
Department Manager
Environmental Services

Enclosures: Approximate Double Ring Test Location Diagram (1);
Field Notes of Double Ring Infiltrometer Tests (9);
General Motes (1)
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Figld Notes

Project Nama Kohler Parced

Project Location: Town of Wilson, Wisconsin

P51 Project No: 00541315

Test Location : Test®1  Date 12716

Tima Elapsed Time A Water Level Total Time

220 pm d mim 54 sec 1"
225 pm 3 mim 54 seC L § minules
2:30 pm 3 min 32 s8¢ 1" 10 minuies
235 pm 3 min 36 sec 1" 16 minuies
241 pm 3 min 54 sec 1" 21 minuies
247 pm Jd min 54 sec 1" 2T menuies
251 pm 3 min 54 sec 1" 33 minuies
2:53 pm 3 min 53 sec 1" 33 minutes
304 prmi 3 min 54 sec 1" 44 minutes
308 pmi I min 54 sec 1" 48 minutes
314 pm 3 min 53 sec 1" 54 minutes
3.20 pmy 3 min 54 sec 1" B0 minutes

Average Elapsed Time: 3 min 54 sec (0,065 hours)

Average Infiltration Rale: 15.4 infhr
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Engineering » Consulting « Testing

Fisld Notes

Project Mamia: Kohlar Parcel
Prodect Location:
P51 Project No: 0541315

Test Locabon © Test 82 Dale: 12/6M16

Terwwn of Wilson, Wisconsin

Timao Elapsed Time A& Water Lavel Total Time
1:3G pm 1 min 18 sec 1"

1:3% pm 1 min 18 sec i* 3 minubes
1:41 pm 1 min 18 sec ' 5 minutes
1:43 pm 1 min 18 sec 1" 7 minutes
1243 pm 1 min 18 sec i° O minutes
1:43 pm 1 min 18 sec 1" 12 menutes
1:50 pm 1 min 18 s&c 1" 14 minutes
1.53 pm 1 min 17 sec 1" 17 minutas
156 pmi 1 min 17 ses 1" 20 minutes
1:.58 pm 1min 18 sec 1" 22 minutes
201 pm 1min 18 sec 1" 25 minutes
2:04 pm 1min 17 sec 1" 28 minufes
2:06 pm 1 min 18 sec 1" 30 minutes
208 pm 1 min 17 sec 1" 33 minutes
211 pm 1 min 18 sec 1" 35 minutes
2:14 pm 1 min 18 sec 1" 38 minutes
2:16 pm 1 min 18 sec 1% 40 minutes
2:18 pm 1 min 18 sec 1" 43 minutes
221 pm i min 18 sec AR 45 minutes
224 pm 1 min 17 see 1" 48 minutes

Average Elapsed Time:

Average Infiliration Rate: 46 in'hr

1 min 18 sec (0.0217 hours)
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Field Holgs

Projec Mame: Fohler Parcel

FProjed Locabon Toram of Wilson, Wisconsin

PSI Project No: 00541315

Test Location : Test#3  Dale: 12816

Tima Elapsed Timea A Water Level Total Time

12:10 pm 1 min OF sec 1"
12:13 pm 1 man Q7 sec 1" 3 minutes
1216 pm 1 mwn 06 sec 1" B minutes
12:18 pm 1 min O7 s8¢ 1" 8 minutes
12:21 pm 1 min 07 sec 1" 11 minutes
12:23 pm 1 min 08 sec 1" 13 minules
12:26 pm 1 min 08 sec 1" 16 minutes
1228 pm 1 mir OF sec 1" 1B minutes
12:31 pm 1 min 07 sec 1" 21 minutes
12:33 pm 1 min 08 sec 1" 23 minutes
12:35 pm 1 min 07 s2c 1" 25 minuies
12-38 pm 1 min 07 s&c 1" 2B minules
1240 pm 1 min 08 se&c 1" 20 minuies
12 42 pm 1 min 07 sec 1" 32 minuies
1244 pm 1 min 08 sec 1" 34 milnuies
12.46 pm 1 min 07 sec 1" 35 minules
12:48 pmi 1 min 0 sec 1" 38 munutes
12.50 pm 1 min 08 sec L 40 minutes
1252 pm 1 min 07 sec T 42 minutes
12.55 pm 1 min 08 sec 1 45 menutes
12.57 pm 1 min 08 sec 1" AT mnutes
12:59 pm 1 min 02 sec 1" 45 minubes

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

Average Infiliration Rate; 53 infhr
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Figld Hotes

Project Home Kohlar Parcel

Project Location: Town of Wilson, Wisconsin

MES Project No: 00541315

Test Locabon - Test #4  Dale: 12716

Time Elapsed Time & Water Lovel Total Time

1:48 pm 2 min 24 sac 1"
1:53 pm 2 min 30 sac | i 4 minutes
1:57 pm 2 min 37 sec 1" 8 minutes
201 pm 2 min 34 sec iy 12 minutes
2.06 pm 2 min 33 sac iy 16 minutes
2.08 pm 2 min 30 sac 1" 20 minutes
213 pm 2 min 31 sac L 24 minules
216 pm 2 min 31 soc 1" 27 minulas
220 pm 2 min 33 sec Ly 31 minules
224 pm 2 min 30 sec L 35 mnules
230 pm 2 min 30 sec LN 41 mmules
2:34 pmi 2 min 29 sec L 45 minules
2:38 pmi 2 min 29 sec L 48 minutes
242 pm 2 min 30 sec 1" £3 minutes
2:46 pm 2 min 30 sac 1" 57 minutes

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

Average Infiltrabon Rate: 23.5 infhr
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Froject Mamse; Fohler Parcel
Project Location: Tewvn of Wilson, YWisconsin
Fal Project Me: 20541315

Test Location : Test #5  Date; 12716

Tima Elapsed Timo A Water Lavel Total Time
12:12 pm 1 min 45 sec "
1214 pm 1 min 46 sec 1” 2 manutes
1297 pm 1 min 46 sec 1" 5 minutes
12:18 pm 1 min 47 sec 1" 7 minutas
12:22 pm 1 min 46 sec 1" 10 minutes
12:25 pm 1 min 46 sec 1" 13 minutas
1227 pm 1 mir 45 sec 1" 15 minutes
1230 pm 1 min 46 sec 1" 18 minutes
12:33 pm 1 min 45 sec 1" 21 minules
12:38 pmi 1 min 45 sec 1= 24 minutes
12:39 pmi 1 min 45 seg 1" 27 minujes
1241 pm 1 min 45 sec 1" 20 minyies
1243 pm 1 min 46 sec 1" 31 menutes
1246 pm 1 min 44 sec 1" 34 meniuies
12:48 pm 1 min 45 sec 1" 35 minutes
1Z2:51 pm 1 min 45 sac 1" J8 minutes
12:53 pm 1 min 45 sec 1 41 minutes
1256 pm 1 min 44 g8 1" &4 minutes
1258 pm 1 min 44 sec 1" 46 minutes
1.01 pm 1 min 45 sec " 45 minutes

Average Elapsed Time: 1 min 45.25 sec (0.0282 hours)

Average Infiliraton Rate: 34.2 infhr
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Fiald Mates

Froject Nomea Eohler Parcel

Project Location:

Town of Wilsan, Wisconsin

MES Project No: 00541315
Tost Location - Test #  Date 12/5/16

Time Elapsed Time A Water Lavel Tatal Time
11:28 am 2 min 16 sec 1™
11:33 am 2 min 10 sec 1™ 4 minuies
11:35 am 2 min 13 sec 1" & minuies
11:40 am 2 min 18 sec 1" 12 minutes
11:44 am 2 min 17 sec 1" 16 minutas
1148 am 2 mun 19 sgc i 20 minutos
11:51 am 2 min 15 sec 1 23 minubes
11:55 om 2 mmn 18 sec i~ 27 minutes
11:58 am 2 min 18 sec 1" 30 minutes
1203 pm 2min 17 sac 1° 35 minuies
12.07 pm 2 min 19 50 1" 39 minutes
12:11 pm 2 min 17 s&c 1" 43 minuies
12:14 pm 2 min 18 sac 1" 46 minuies
1217 pm 2 min 17 s&c 1" 49 minuies
1221 pm 2 min 18 sec 1" 53 minutes
12.25 pm 2 min 18 sec 1" 57 minutes
12 28 pm 2 min 18 sec 1" 61 minutes

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

Average Infillration Rate: 28.3 infhr
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Eigld Notos
Project Mamae: Kohler Parcel
Project Location; Town of Wilson, Wiscansin
P51 Project Ho 00341315

Test Location - Test #7 Crate: 12/5/116

Time Elapsed Time A Water Loval Total Time
J3:02 pm J min 25 see 1"
306 pm 3 mir 30 s&c ik 5 minutes
310 pm 3 min 25 sec 1" 10 minuies
315 pm 3 min 25 secc i® 16 minutas
315 pm 3 min 26 sec 1" 21 minutes
324 prmi 3 min 26 seg L 27 minutes
328 pm A min 24 sec 1" 33 minutes
333 pm 3 min 27 sec 1" 38 minutes
3.38 pm 3 min 26 sec 1" 44 minutes
342 pm 3 min 26 sec 1" 48 minutes

Average Elapsed Time: 3 min 26 sec (0,0572 hours)

Average Infiiraton Rate: 17.5 infhr

Tes! Location - Test#3  Date: 12516 ,/

Time i Elapsed Time | A Water Level Total Time
1:34 pm “T3-min 05 sec  E 3

1:49 pm 13 min Udsec A= 15 minudes
2 06 pm 13 min 04 sec ™~~~ 1" 32 minules
221 pm 13min 04 sec” | ~~_1 47 minules
2.37 pm 13 oW 03 sec i) 63 munutes

ﬂag& Elapsed Time. 13 min 3.8 “:{h-l hours)
Average Infiltration Rate: 4.59 in'hr \
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Figld Kotos
Project Mama: Faohler Parcel
Project Locabon: Town of Wilson, Wisconsin

P35l Project No

Test Location : Teat BA  Datle 10417

00541315

Timg Elapsed Time & Wator Lovel Total Time
11:14 am 1 mén 59 sec 1"
11:18 am 1 men 59 sec 1" 4 minutes
11:21 am 2 men 01 sec 1" 7 minutes
11:26 am 2min 01 sec 1" 12 ménuies
11:30 am 2 min 01 sec 1" 16 minuies
11:34 am 2 min 01 sec 1" 20 menutes
11:37 am 2 min 01 sec 1" 23 mnutes
11:41 am 2 min 02 sec 1" 27 munutes
1145 am 2 min 02 sec 1" 31 minutes
11:50 am 2 min 01 sec 1" 36 minutes
11:53 am 2 min 02 sec 1" 39 minutes
11,58 am 2 mim 01 sec 1" 44 minutes
12:02 pm 2 mim 31 sec 1" 48 minutes
12:07 pm 2 min 02 sec 1" 53 minutes
12:11 pm 2 min 01 sec 1" 57 minutes
1216 pm 2 min 31 sec 1 62 minutes
12:20 pm 2 min 31 seg 1" 66 minutes
1224 pm 2 mim 01 sec T 70 minutes
1228 pm & min 01 s&c 1 75 minutes

Average Elapsed Time: 2 min 01 sec (0.0336 hours)

Average Infiltration Rate; 388 infhr
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Information

Eigld Notes

Project Mama: Kohlar Parced

Project Location; Town of Wilson, Wisconsin

P51 Project Na 0041315

Tesi Location - Test 88 Date: 12716

Tima Elapsed Time A Water Level Total Timae

10.08 am 1 min 43 sac i
10:11 am 1 min 43 sz 1 3 minutes
10:13 am 1 min 44 sec 1" & minutes
10,16 am 1 min 44 sec 1" B minutes
1019 am 1 min43 sec 1 11 minutes
10.21 am 1 min 44 sec i 13 menutes
10:25 am 1 min 45 seg " 14 minuties
1027 am 1 i 42 8o 1" 17 minutes
1030 am 1 min 45 58 1" 20 minutes
1034 am 1 min 44 sec i 22 minutes
10:35 am 1 min 45 sec 1" 23 minutes
10:29 am 1 min 43 sec 1" 28 minutes
10:41 am 1 men 44 sec 1" 30 minutes
10:44 am 1 men 44 sec 1" 33 minutes
10:47 am 1 min 43 sac 1" 35 minutes
10.50 am 1 min 44 sec 1" 28 minutes
1053 am 1 min 43 sec 1" 40 minutes
10.556 am 1 min 45 sec ;I 43 minutes
10:5% am 1 min 44 seg 1" 45 minutes

Average Elapsad Time:

Average Infiliration Rate: 34,7 infhre

1 min 43.8 sec (0.0288 hours)




{ = m ) INformation
FE=28010 Build On

Engineering « Consulting » Testing
Figld Holos

Projeci Mame: Kohler Parcel

Project Lecabon: Town of Wilson, Wisconsin

PSI Project No 00541315

Test Location : Test #10 Drate: 1216116

Tima Elapsed Time A Water Lovel Total Time

10:25 am 2 min 26 sec 1"
10:31 am 2 min 26 sec 1" & minuies
1235 am 2 min 2T sec 1" 10 minutes
10:38 am 2 min 26 sec 1" 14 minutes
10:43 am 2 min 24 sec 1" 18 minutes
10:47 am 2 min 23 sec b i 22 minutes
10:51 am 2 min 26 sec 1 26 minules
10°54 am 2 min 25 sec 1" 20 minutes
10.58 am 2 min 25 sec 1" 33 minutes
11:03 am 2 min 25 sec 1" 38 minutes
11.07 am 2 min 26 sec b 42 minuias
11:11 am 2 min 26 sec 1™ 45 minuios
11:15 am 2 min 26 ses 1" 50 minuies

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

Average Infiltration Rate; 24,7 in'hr
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SAMPLE IDENTIFICATION

The Unified Soil Classification System (USCS), AASHTO 19688 and ASTM designations D2487 and D-2488 are
used 1o idently the encountered materials unless otherwise noted. Coarse-grained soils are defined as having
mare than 50% of thesr dry weight retained on a #200 sieve (0.075mm); they are described as: bouldars,
cobbles, gravel or sand. Fine-grained soils have less than 50% of their dry wesght retained on a #200 sieve;
they are defined as silts or clay depending on their Atterberg Limit attributes. Major constduents may ba addad

GENERAL NOTES

as madifiers and minor constivents may be added according 1o the relative proportions based on grain size
DRILLING AND SAMPLING SYMBOLS
SFA: Solid Fhght Auger - typically 4° diameter ] 55 Splt-Spoon-1338°10D, 2" 0.0, except
flights, excep! whera nated o where noled
HSA Hollow Siem Auger - typlcally 3% ar 4% 1.0, L
openings, excepl where noted M ST Sheioy Tube - 3 0D, except where noted
Mud Ratary - Uses a rotary head with [l RC: Rock Core
EBentonite or Polymer Slurry IH ;
R.C.: hamaond B Core Sampler 41' TC: Texas Cone
H.A . Hand Auger _ P B3 Bulk Sampla
PA Power Auger - Handheld modorized auger S PM. Pressuremeter
CPT-U. Cone Penstrometer Testing wih
YMBOLS FPore-Pressure Readings
N: Standard "N° panelration: Blaws per foot of a 140 pound hammer falling 30 inches on a 2-inch 0.0,
Spli-Spoon
My A "N penaotration value corrected to an equivalent 60% hammer energy transfer efficiency (ETR)
0, Unconfined compressive strength, TSF
Q. Pocket penatrometer value, unconfined compressive strength, TSF
wis  Moisturefwater content, 5%
LL: Ligusd Limit, %
PL: Plastic Limit, %

Pl: Plasticity Indax = {LL-PL),%

DD Dy unit wakght, pel
¥, 'T Apparent groundwaier lavel at time nated
RELATIVE DENSITY OF COARSE-GRAINED SOILS ANGULARITY OF COARSE-GRAINED PARTICLES
Relstve Density N . Blowsfool Descriptipn Criteria
Angquiar. Partcles have sharp edgos and relateely plans
I"IEF:FI-;::EE :I_;':l sdes with unpolshed surfaces
Ml Ciinm 10 . 33 Subangular,  Parbeles are similar io angular descripbon, but hawve
Cards 3 - 59 rounded edges
Vary Deriag 5. EE-" Subrounded  Parbcles have roarfy plane sides, but have
Ertrariab Durise B well-roundad cormers and edges
W Reunded  Particles havo smoothly cureed sides and no edges
RAIN-SIZET PARTICLE SHAFP

—Component | ______ Skze Range

Boulders

Cobblos
Coarsa-Graned Gravel
Firg-Graingd Grayvel
Coarse-Gralned Sand
Modium-Grained Sand
Fine-Gralned Sand

Sdu

Clay

Cwer 300 mm (=12 in )

Tommio 30 mm {3 in k212

emmia Timmam ading

A T5mm to 18 mm [Mo.d 10 % e

2mmia 4 Tamm (Mo 1040 Hoa)

042 mm to 2 mm [Mo 40 fo Na 10)

O O7& mm to 042 mm (o, 200 1o No.40)

0.005 mm b2 0.075 mm
0 S mm

Description Criteria
Flat Parbches with wedthahickness ratia = 3

Elangated
Fiat & Elonpated

Partclos with length/wadth ratio = 3
Particles meat crerla Tar Both Nat and
olangatad

RELATIVE PROPORTIONS OF FINES

Descriptive Term % Dry Weight
Traca = 5%
With: 5% o 12%

Mo fiar =12% Page a3 II
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COMNSISTENCY OF FINE-GRAINED SDILS MOISTURE CONDMTION DESCRIPTION
Q,-T5F N-Blgwelodt  Consttency Description Critpria
Dry: Absenca of molsiure, dusty, diy 19 tha touch
DZE D;i{l g'f ‘.l'ers,-nf-:!t Maoist Damp bul no visible water
050 . 100 %8 Firm (Madsm St} Wat Visible free water, wiually soil s balow water table
1.00-200 8-15 S ELATIVE PR RAVE
200-400 15-30 Very Suff Descriptive Term ___% Dry Weight
4 [ - 850 K Hard Trace =< 15%
800+ 50+ Very Hard WVith  15% 1o 30%
Moddfier: =30%
STRUCTURE DESCRIPTION
Description Criteria Description Criforia
Stratfied.  ARernabng layers of varying material or eolar with Blocky, Cohesive soil that can b brokes dawn indo small
layers at least Vench (8 mm) thick angular lumgs which resist further breakdown
Laminated. ARemnatng bayers of varying malerial or color with  Leonsed: Inclusion of small pockels of different sails
layers ess than Yeinch (8 mm) thick Layer Inclusion greater than 3 inches thick (75 mm)
Fissured: Breaks aiong definite planes of facturn with Iittla Seam: |nclusion 1B-inch 1o 3 inckes {3 b3 75 mm] thick
resistance to fracturing axiording through the sampla
Shckensided  Fractue planes agpear polished of glossy Partng  Inclusion ka8 han 1/8-inch (3 mm) thick
somabmes striated
SCALE OF RELATIVE R HAR BOCK BEDDING THICKME
Q,.-T5F Consstaney Description Criteria
) Wery Thick Bedded  Greater than 3-fooi {(=1.0m)
215 -;.;? E‘t,“"gjfl“" Thick Bodded 1-foot to 3-fot (0.3 m 15 1.0m)
& '255 u;r Medium Badded dchta 15001 mio 03 m)
:'ﬁl:l- 526 Mad .H Thin Beddad 1 %-inch to 4-inch {33 mm i3 100 mm}
et il mger:r:, ﬁ:’ 5 Very Thin Badded %-inch ta 1%-inch (10 mm 1o 33 mm)
3 Elﬁl:l- E'IEE'J Har: Thickly Laminated 1/B-inch 1a ¥einch (3 mm fa 10 mm)
3 500 Very Hard Thirdy Laminated  1/B-inch of lass "paper thin® (<3 mm)
ROCK VOIDS GRAIN-SIZED TERMINOLOGY
Volds Vold Diameter (Typically Sedmentary Rock)
—Component

Pit =&rmm (<025 in)
Wug & mm 1o 53 mm {0 25 in 19 2 in)
Cawdy S0 mm o 800 mm (2 into 24 inj

Cave =500 mm (=24 n)

Very Coarse Grained =478 mm
Coarse Grained 2 0mm -4 76 mm
Medium Graired 042 mm -20mm
Fne Grained 0076 mm - 042 mm
Wary Fing Grainged <0.075 mm

ROCK QUALITY DESCRIPTION DEGREE OF WEATHERING
Bock Magss Doscription  RQD Walue Shghily Weathered  Rock gonorally fresh, joints staned and discoloraben
Ereany B0 -100 exiends inlo rock up 40 25 mm (1 o), open joints may
Good T5-80 contain clay, com nngs under hammer Irpaest
Faur 50-T4
Poar 25 -50 Weathered  Rock mass is decompased 50% or ks, sigrifeant
Very Piogr Loss than 25 porbona of the rock show discoloraton and
wioathoring efects, cones cannct be broken by hand
or scraped By krifa

Haghly Weathered  Rock mass & mofe than 50% decomposed, complate
dscoforation of rock fabric, core may Be extremaly
Drgmen and ghos chunk sourd when struck by

rammear, may D2 shaved waih a krte
Page 2of I




SOIL CLASSIFICATION CHART

MUTE DAL SYMBOLS ARE USED TO WDICATE BORDE L IS 500, CLASSIFICATIONS

HIGH DRGANIC COMTENTS

MAJOR DIVISIONS HYMBOLS TYPICAL
GRAPH | LETTER DESCRIPTIONS
CLEAN WELL-GRADED GRAVELS, GRAVEL -
Gﬁ‘hﬂ'ﬂ GRAVELS SAND MICTURES, LITTLE OR NO FINES
GRAVELLY
SOILS POORLY-GRADED GRAVELS. GRAVEL
(LITTLE 08 MO FINES) - BAND MXTURES, LITTLE CR HCH
FINES
COARSE
GRAINED GRAVELS WITH SILTY GRAVELS, GRAVEL - SAMND -
MOAE THAM 5%
S0ILS s FINES SILT BETURES
FRAECTION
RETAIMED C# NGO
4 SIEVE {APPRECIABLE AMCILMNT CLAYEY GRAVELS, GRAVEL - SAND -
OF FINES) CLAY MIXTURES
WELL-GRADED SANOS, GRAVELLY
SaMD CLEAN SANDS SANDSE LITTLE 08 MO FINES
MORE THAN £0% AND
OF MATERIAL |5
LARGER THAN NO SANDY . _
msersz | SOUS | e oo P | RIS e
MORE THAN 5% F?P?EI';'“TH [ ] SM SILTY SANDS, SAND - SILT MIXTURES
e Cotree o f ]
PASSING ON MO0 4 : ;;’// ;);’»'
SIEVE [APFRECIABLE AMOUNT e sC CLAYEY SANDS, SAND - CLAY
OF FINES) /;,:}’!/y i MXTURES
" .-""".-""-'{
INCHIGARS SILTS SN0 VERY FINE
ML BANDS, ROCK FLOUA, SILTY OA
CLAYEY FINE SANDS OF CLAYEY
SILTS WITH SLIGHT PLASTICITY
SILTS e ’_x:__,*':. INCRGARIC CLAYS OF LOW TO
FINE AND &%ID L|r.u;3 v | WEDIUM PLASTICITY, GRAVELLY
GRAINED CLAYS THAN o / :L:ll___.mlﬁsm CLAYS, SILTY CLAYS,
SOILS - e
Pl . oL ORGANIC SILTS AND ORGANIC SLTY
Eyip il CLAYS OF LOWY PLASTICITY
WMORE THAN 50% K
ERCRGANIC SILTS, MeCACEOUS OR
OF MATERIAL IS ol -
Bt B THAN MH ggigumms FINE SAND OR SILTY
. o
I
%TDS LIGUED LM T / CH INDRGANIC CLAYS OF HIGH
GREATER THAN 50 PLASTICITY
CLAYS
e OH | CRGANCCLAYS OF WEDILM 10 HGH
e PLASTICITY, DRGANIC SLTS
HIGHLY ORGANIC SOILS ooy ’ PT | PEAT.HUNLUS. SWAMP SO0 WiTH
BT
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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 Buildine Map and Calculations:
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Appendix H
Area 2 — Guest Parking & Lodge Area Map and
Calculations:
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Appendix 1

Area 3 — Access Road & Cart Paths Map and
Calculations:







Appendix J
Area 4 — Caddie/Cart Barn Map and Calculations:
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Appendix K
Area 5 — Fairway & Driving Range Map and
Calculations:
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Appendix L
Access Road & Cart Path Section Details:
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Appendix M
Parking Lot & Fairway Section Details:
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Appendix O
Groundwater Exhibit:
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