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Overview

The proposed development is located on the north side of W. Bluemound Road and east of Elm
Grove Road. The site has multi-tenant buildings located to the east and west and the Emerald
Wood condominiums to the north. The site is currently vacant with pavement from a previous
development and the driveway into the Emerald Woods site. The site currently drains from south
to north to a drainage swale along the north side of the property. The drainage ditch drains to the
east and discharges into the Underwood Creek. The existing site can be seen in Appendix A.

The proposed development will drain to proposed inlets located throughout the site. The inlets
will drain the stormwater to a proposed underground detention system located under the main
driveway. The stormwater management system will discharge stormwater to the existing
drainage swale on the north side of the property. The proposed underground system will detain
and treat stormwater to meet the village of Elm Grove, MMSD, and Wisconsin DNR standards.
The project will disturb 1.42 acres. The proposed site can be seen in Appendix B.

Soils

A soil evaluation was performed onsite to determine the soil types. The borings completed onsite
showed a variety of clay soils. The web soil survey map identified the soils within the project
area as Loamy Land, Hydrologic soil group D.

Stormwater Management Requirements

Peak Discharge and Volumetric Design:

Village of Elm Grove and MMSD: Reduce or maintain the post-development runoff volumes
to existing runoff volumes for the critical time period. EIm Grove is part of the Menomonee
River Watershed. The Menomonee River watershed has a critical period of 9.5 hrs. The critical
time for the watershed is 11:30-21:00.

Wisconsin DNR- Maintain or reduce the 1-yr and 2-yr, 24 hour post development peak runoff
discharge rates to the 1-yr and 2-yr, 24 hour pre development peak runoff discharge rates
respectively.

The proposed site currently drains from south to north to an existing drainage swale. The
proposed site will match existing drainage patterns and will discharge the proposed underground
system into the drainage swale to the west of the existing driveway.

The volumetric design will compare the total volume of stormwater released by the existing site
during the critical time to the total volume of stormwater released by the proposed site during the
critical time. The post development volume release volume will be reduced by the underground
detention system.
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Pre and Post Development Volumetric Desien Summary Table

Storm | Pre Dev. Post Dev.
Runoff Volume | Runoff Volume
(cf) with BMPs (cf)

2-yr 5,993 cf 5750 cf

100-yr | 18,418 cf 18,232 cf

Pre and Post Development Peak Flow Summary Table

Storm | Pre Dev. Runoff | Post Dev
Runoff with
BMPs

1-yr 1.59 CFS 0.23 CFS

2-yr 1.93 CFS 0.31 CFS

Pond A Release Rates

I-Year Storm = 0.11 CFS (4,302 C.F. stored to elevation 740.17’)
2-Year Storm = 0.12 CFS (5,018 C.F. stored to elevation 740.45”)
100-Year Storm = 0.68 CFS (11,659 C.F. stored to elevation 743.03”)

Pond B Release Rates

I-Year Storm = 0.13 CFS (1,002 C.F. stored to elevation 735.27’)
2-Year Storm = 0.20 CFS (1,133 C.F. stored to elevation 735.46")
100-Year Storm = 1.06 CFS (2,309 C.F. stored to elevation 737.23”)

Since the post development release rates are all less than the predevelopment release rates for
each basin; peak discharge requirements have been met.

Water Quality to provide TSS Removal:

Village of Elm Grove: Remove 80% total suspended solids (TSS) from the proposed
development

Wisconsin DNR: The project site is considered a redevelopment post construction project NR
151 requires that 40% TSS be removed from driveways and parking areas.

The proposed underground stormwater system will include two storm trap systems with a 3’
permanent pool to treat stormwater. SLAMM analysis was used to determine the total suspended
solids that will be removed from the stormwater.

The proposed underground detention system will reduce TSS by 80.30%. Since the proposed
stormwater system reduces TSS by 80.30%, which is greater than the 80% required by the
village of Elm Grove and 40% required by the Wisconsin DNR, stormwater quality requirements
have been met.

Storm Sewer Sizing:
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All storm sewer draining to the stormwater management pond has been sized for the 100-yr
storm event.

Infiltration:
Village of Elm Grove and Wisconsin DNR- The proposed project is exempt from infiltration
requirements due to clay soils on site.

Erosion Control:

The erosion control specifications, construction sequence, site stabilization notes, seeding notes,
dewatering notes, and post construction and maintenance plan are all listed on sheet C1.0 of the
construction plan set.
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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 at least on an annual
basis unless otherwise specified.

STORMWATER TYPE OF ACTION

FACILITY

1. Lawn and All lawn areas shall be kept clear of any materials that block the
Landscaped Areas flow of stormwater. Rills and small gullies shall immediately be

filled and seeded or have sod placed in them. The lawn shall be
kept mowed, tree seedlings shall be removed, and litter shall be
removed from landscaped areas.

2. Swales All grassed swales showing signs of erosion, scour, or
channelization shall be repaired, reinforced, and revegetated
immediately. All swales shall be repaired to the original plan
requirements. Mowing shall take place no less than twice per year
at a height of no less than three inches. Grasses shall not be
allowed to grow to a height that permits branching or bending.
Mowing shall only take place when the ground is dry and able to

support machinery.
3. Catch Basin/Curb The grate openings to these structures must be cleared of any
Inlet Grates clogging or the blocking of stormwater flow from getting into the
stormwater conveyance system of any kind.
5. Underground Standpipes, outlet structures, inlet and outlet pipes, and chambers
Stormwater Quality shall be kept clear of debris. Non-structurally sound devices shall
System be replaced. These appurtenances shall be inspected semi-annually,

in the spring and fall seasons. Follow underground detention
system manufacturer’s specifications for installation and
maintenance procedures for proper installation. Contractor to
remove all sediment and debris from the system prior to completing
the storm system. Contractor to clean inlet and outlet structures
and underground pipes prior to project completion.

Every 2 years, beginning in the summer of 2018, the elevations of
the silt accumulation on the bottom of the underground pipe
network shall be surveyed to determine the permanent pool depth
and sediment depth in the structure. When silt has accumulated 1
foot from the bottom of the structure, the pipe network shall be
cleaned out with all sediment and water removed below the outlet
structure elevation. Cleaning, removal, and deposit of silt from the
underground stormwater quality system shall be done by means and
methods acceptable to the Wisconsin Department of Natural
Resources.
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5. Rip Rap All rip rap showing signs of erosion or scour shall be repaired,
reinforced, and revegetated immediately. Rip rap should be kept
clean of vegetation and sediment. All rip rap shall be repaired to the
construction plan requirements.

6. Record of The operation and maintenance plan shall remain onsite and be
Maintenance available for inspection when requested by WDNR. When
requested, the owner shall make available for inspection all
maintenance records to the department or agent for the life of the
system.

100 CAMELOT DRIVE 920-926-9800

FOND DU LAC, WI 54935 WWW.EXCELENGINEER.COM



Appendix A:
Pre Development Map
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Appendix B:
Post Development Map
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Appendix C:
Peak Discharge Hydrographs
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Elm Grove Heights 310-storm trap- N-S

Prepared by {enter your company name here}
HydroCAD® 10.00-21 s/n 01178 © 2018 HydroCAD Software Solutions LLC

Printed 3/4/2019
Page 2

Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)
1.020 80 >75% Grass cover, Good, HSG D (1S, PRA, PRB)
0.030 91 Gravel roads, HSG D (1S)
0.460 98 Paved parking, HSG D (PRA, PRB)
0.400 98 Pavement (1S)
0.570 98 Roofs, HSG D (PRA, PRB)
2.480 91 TOTAL AREA



Elm Grove Heights 310-storm trap- N-S
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Printed 3/4/2019
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Soil Listing (all nodes)

Area Soil Subcatchment
(acres) Group Numbers

0.000 HSG A

0.000 HSG B

0.000 HSG C

2.080 HSG D 1S, PRA, PRB
0.400 Other 1S

2.480 TOTAL AREA



Elm Grove Heights 310-storm trap- N-S
Prepared by {enter your company name here}
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Ground Covers (all nodes)
HSG-A HSG-B HSG-C HSG-D Other Total Ground Subcatchment
(acres) (acres) (acres) (acres) (acres) (acres) Cover Numbers
0.000 0.000 0.000 1.020 0.000 1.020 >75% Grass cover, Good 1S,
PRA,
PRB
0.000 0.000 0.000 0.030 0.000 0.030 Gravel roads 1S
0.000 0.000 0.000 0.460 0.000 0.460 Paved parking PRA,
PRB
0.000 0.000 0.000 0.000 0.400 0.400 Pavement 18
0.000 0.000 0.000 0.570 0.000 0.570 Roofs PRA,
PRB
0.000 0.000 0.000 2.080 0.400 2.480 TOTAL AREA



Elm Grove Heights 310-storm trap- N-S
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HydroCAD® 10.00-21 s/n 01178 © 2018 HydroCAD Software Solutions LLC Page 5

Pipe Listing (all nodes)

Line# Node In-Invert  Out-Invert Length Slope n Diam/Width Height Inside-Fill
Number (feet) (feet) (feet) (ft/ft) (inches) (inches) (inches)
1 UGA 736.43 735.97 92.0 0.0050 0.012 12.0 0.0 0.0

2 UGB 733.75 733.72 6.0 0.0050 0.012 12.0 0.0 0.0



Elm Grove Heights 310-storm trap- N-S MSE 24-hr 3 1 yr Rainfall=2.40"

Prepared by {enter your company name here} Printed 3/4/2019
HydroCAD® 10.00-21 s/n 01178 © 2018 HydroCAD Software Solutions LLC Page 6

Time span=0.00-72.00 hrs, dt=0.02 hrs, 3601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind method - Pond routing by Stor-Ind method

Subcatchment1S: Predevelopment Runoff Area=1.240 ac 32.26% Impervious Runoff Depth=1.16"
Flow Length=296" Slope=0.0340"/" Tc=20.5min CN=86 Runoff=1.59 cfs 0.120 af

SubcatchmentPRA: Proposed Basin A Runoff Area=0.930 ac  82.80% Impervious Runoff Depth=1.87"
Tc=6.0 min CN=95 Runoff=3.00 cfs 0.145 af

SubcatchmentPRB: Proposed Basin B Runoff Area=0.310 ac  83.87% Impervious Runoff Depth=1.87"
Tc=6.0 min CN=95 Runoff=1.00 cfs 0.048 af

Pond UGA: Underground A Peak Elev=740.17" Storage=4,302 cf Inflow=3.00 cfs 0.145 af
Outflow=0.11 cfs 0.145 af

Pond UGB: UndergroundB Peak Elev=735.27" Storage=0.023 af Inflow=1.00 cfs 0.048 af
Outflow=0.13 cfs 0.048 af

Link OUT: Combined Inflow=0.23 cfs 0.193 af
Primary=0.23 cfs 0.193 af

Total Runoff Area = 2.480 ac Runoff Volume = 0.313 af Average Runoff Depth = 1.51"
42.34% Pervious = 1.050 ac  57.66% Impervious = 1.430 ac



Elm Grove Heights 310-storm trap- N-S MSE 24-hr 3 1 yr Rainfall=2.40"
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Summary for Subcatchment 1S: Predevelopment

Runoff = 1.59cfs @ 12.31 hrs, Volume= 0.120 af, Depth= 1.16"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
MSE 24-hr 3 1 yr Rainfall=2.40"

Area (ac) CN Description
* 0.400 98 Pavement
0.030 91 Gravel roads, HSG D
0.810 80 >75% Grass cover, Good, HSG D
1.240 86 Weighted Average

0.840 67.74% Pervious Area
0.400 32.26% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
20.5 296 0.0340 0.24 Sheet Flow,

Grass: Short n=0.150 P2=2.71"

Subcatchment 1S: Predevelopment
Hydrograph

B
MSE 24-hr 3
1yr Ramfall—2 40"
'Runoff Area 1 240 ac
,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Runoff Volumie-DJZO af
Runoff Depth 1 16"

FIow Length'“296'
‘Slope=0.0340 /"

Tc—20 5 min
| CN 86

Flow (cfs)

12 13 14 15 16 17 18 19 20 21
Time (hours)




Elm Grove Heights 310-storm trap- N-S MSE 24-hr 3 1 yr Rainfall=2.40"
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Summary for Subcatchment PRA: Proposed Basin A

Runoff = 3.00cfs @ 12.13 hrs, Volume= 0.145 af, Depth= 1.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
MSE 24-hr 3 1 yr Rainfall=2.40"

Area (ac) CN Description
0.240 98 Paved parking, HSG D
0.530 98 Roofs, HSG D
0.160 80 >75% Grass cover, Good, HSG D
0.930 95 Weighted Average

0.160 17.20% Pervious Area
0.770 82.80% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment PRA: Proposed Basin A

Hydrograph

I I
-

1

| |
| |
| |

|| 3.00 cfs + - 4o

| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |

Flow (cfs)

Tc=6.0 min

Time (hours)
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Summary for Subcatchment PRB: Proposed Basin B

Runoff = 1.00cfs @ 12.13 hrs, Volume= 0.048 af, Depth= 1.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
MSE 24-hr 3 1 yr Rainfall=2.40"

Area (ac) CN Description
0.040 98 Roofs, HSG D
0.220 98 Paved parking, HSG D
0.050 80 >75% Grass cover, Good, HSG D
0.310 95 Weighted Average

0.050 16.13% Pervious Area
0.260 83.87% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment PRB: Proposed Basin B

Hydrograph

I I
-

[11.00¢cfs [ "~~~ ~"F~-—7—7—7~~4 -

g ~ Runoff Depth=1.87"
§ } ~ Tc=6.0 min
| | - CN=95

Time (hours)
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Summary for Pond UGA: Underground A

Inflow Area = 0.930 ac, 82.80% Impervious, Inflow Depth = 1.87" for 1 yr event

Inflow = 3.00cfs @ 12.13 hrs, Volume= 0.145 af

Outflow = 0.11 cfs @ 13.58 hrs, Volume= 0.145 af, Atten=96%, Lag= 86.9 min
Primary = 0.11cfs @ 13.58 hrs, Volume= 0.145 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Peak Elev=740.17"@ 13.58 hrs Surf.Area= 2,902 sf Storage= 4,302 cf

Plug-Flow detention time=515.8 min calculated for 0.145 af (100% of inflow)
Center-of-Mass det. time=515.5 min ( 1,292.7 - 777.2)

Volume Invert Avail.Storage Storage Description
#1A 738.50' Ocf 38.75'W x 74.90'L x 5.50'H Field A
15,962 cf Overall - 15,962 cf Embedded = 0 cf x 0.0% Voids
#2A 738.50' 12,873 cf StormTrap ST2 SingleTrap 5-0x 12 Inside #1

Inside= 101.7"W x 60.0"H => 38.33 sf x 15.40'L = 590.2 cf
Outside= 101.7"W x 66.0"H => 46.64 sf x 15.40'L = 718.0 cf
3 Rows of 4 Chambers

25.44' x 61.58' Core + 6.66' Border = 38.75' x 74.90' System

12,873 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1  Primary 736.43' 12.0" Round Culvert
L=92.0" RCP, rounded edge headwall, Ke=0.100
Inlet / Outlet Invert= 736.43'/ 735.97' S=0.0050"" Cc=0.900
n=0.012, Flow Area= 0.79 sf
#2  Device 1 738.50" 1.8" Vert. Orifice/Grate C= 0.600
#3  Device 1 740.50" 3.5" Vert. Orifice/Grate C= 0.600

Primary OutFlow Max=0.11 cfs @ 13.58 hrs HW=740.17" (Free Discharge)
=Culvert (Passes 0.11 cfs of 5.98 cfs potential flow)
f:2=0rificelGrate (Orifice Controls 0.11 cfs @ 6.08 fps)
3=0Orifice/Grate ( Controls 0.00 cfs)
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Pond UGA: Underground A - Chamber Wizard Field A

Chamber Model = StormTrap ST2 SingleTrap 5-0 (StormTrap ST2 SingleTrap®Type lI+1V)
Inside= 101.7"W x 60.0"H => 38.33 sf x 15.40'L = 590.2 cf
Outside=101.7"W x 66.0"H => 46.64 sf x 15.40'L = 718.0 cf

4 Chambers/Row x 15.40' Long = 61.58' Row Length +79.9" Border x 2 = 74.90' Base Length
3 Rows x 101.7" Wide + 79.9" Side Border x 2 = 38.75' Base Width
66.0" Chamber Height = 5.50' Field Height

12 Chambers x 590.2 cf + 5,791.0 cf Border = 12,873.2 cf Chamber Storage
12 Chambers x 718.0 cf + 7,346.3 cf Border = 15,962.2 cf Displacement

Chamber Storage = 12,873.2 cf = 0.296 af
Overall Storage Efficiency = 80.6%
Overall System Size = 74.90' x 38.75' x 5.50'

12 Chambers (plus border)
591.2 cy Field
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Pond UGA: Underground A

Hydrograph
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Summary for Pond UGB: Underground B

Inflow Area = 0.310 ac, 83.87% Impervious, Inflow Depth = 1.87" for 1 yr event

Inflow = 1.00 cfs @ 12.13 hrs, Volume= 0.048 af

Outflow = 0.13cfs @ 12.56 hrs, Volume= 0.048 af, Atten=87%, Lag= 25.5 min
Primary = 0.13cfs @ 12.56 hrs, Volume= 0.048 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Peak Elev= 735.27' @ 12.56 hrs Surf.Area= 0.018 ac Storage= 0.023 af

Plug-Flow detention time= 102.5 min calculated for 0.048 af (100% of inflow)
Center-of-Mass det. time=102.7 min ( 879.9 - 777.2)

Volume Invert Avail.Storage Storage Description
#1A 733.75' 0.000 af 13.79'W x 57.25'L x 4.17'H Field A
0.076 af Overall - 0.076 af Embedded = 0.000 af x 0.0% Voids
#2A 733.75' 0.054 af StormTrap ST1 SingleTrap 3-6x 8 Inside #1

Inside= 82.7"W x 42.0"H => 20.80 sf x 14.06'L = 292.5 cf

Outside= 82.7"W x 50.0"H => 28.73 sf x 14.06'L = 404.1 cf

2 Rows of 4 Chambers

13.79' x 56.25' Core + 0.00' x 0.50' Border = 13.79' x 57.25' System

0.054 af Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1  Primary 733.75" 12.0" Round Culvert
L=6.0" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 733.75'/ 733.72' S=0.0050"" Cc=0.900
n=0.012, Flow Area= 0.79 sf
#2  Device 1 733.75" 2.0" Vert. Orifice/Grate C= 0.600
#3  Device 1 735.30' 5.0" Vert. Orifice/Grate C= 0.600

Primary OutFlow Max=0.13 cfs @ 12.56 hrs HW=735.27" (Free Discharge)
=Culvert (Passes 0.13 cfs of 3.62 cfs potential flow)
f:2=0rificelGrate (Orifice Controls 0.13 cfs @ 5.77 fps)
3=0Orifice/Grate ( Controls 0.00 cfs)
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Pond UGB: Underground B - Chamber Wizard Field A

Chamber Model = StormTrap ST1 SingleTrap 3-6 (StormTrap ST1 SingleTrap®Type VI)
Inside= 82.7"W x 42.0"H => 20.80 sf x 14.06'L = 292.5 cf
Outside= 82.7"W x 50.0"H => 28.73 sf x 14.06'L = 404.1 cf

4 Chambers/Row x 14.06' Long = 56.25' Row Length +6.0" Border x 2 = 57.25' Base Length
2 Rows x 82.7" Wide = 13.79' Base Width
50.0" Chamber Height = 4.17' Field Height

8 Chambers x 292.5 cf = 2,340.0 cf Chamber Storage
8 Chambers x 404.1 cf + 57.5 cf Border = 3,289.9 cf Displacement

Chamber Storage = 2,340.0 cf = 0.054 af
Overall Storage Efficiency = 71.1%
Overall System Size = 57.25'x 13.79'x 4.17"

8 Chambers (plus border)
121.8 cy Field
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Pond UGB: Underground B

Hydrograph
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Summary for Link OUT: Combined

Inflow Area = 1.240 ac, 83.06% Impervious, Inflow Depth > 1.87" for 1 yr event
Inflow = 0.23cfs @ 12.67 hrs, Volume= 0.193 af
Primary = 0.23 cfs @ 12.67 hrs, Volume= 0.193 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs

Link OUT: Combined

A Inflow
0O Primary

Flow (cfs)

B

Time (hours)
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Time span=0.00-72.00 hrs, dt=0.02 hrs, 3601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind method - Pond routing by Stor-Ind method

Subcatchment1S: Predevelopment Runoff Area=1.240 ac 32.26% Impervious Runoff Depth=1.41"
Flow Length=296" Slope=0.0340"/" Tc=20.5min CN=86 Runoff=1.93 cfs 0.146 af

SubcatchmentPRA: Proposed Basin A Runoff Area=0.930 ac  82.80% Impervious Runoff Depth=2.16"
Tc=6.0 min CN=95 Runoff=3.44 cfs 0.167 af

SubcatchmentPRB: Proposed Basin B Runoff Area=0.310 ac  83.87% Impervious Runoff Depth=2.16"
Tc=6.0 min CN=95 Runoff=1.15 cfs 0.056 af

Pond UGA: Underground A Peak Elev=740.45' Storage=5,018 cf Inflow=3.44 cfs 0.167 af
Outflow=0.12 cfs 0.167 af

Pond UGB: UndergroundB Peak Elev=735.46" Storage=0.026 af Inflow=1.15 cfs 0.056 af
Outflow=0.20 cfs 0.056 af

Link OUT: Combined Inflow=0.31 cfs 0.223 af
Primary=0.31 cfs 0.223 af

Total Runoff Area = 2.480 ac Runoff Volume = 0.368 af Average Runoff Depth = 1.78"
42.34% Pervious = 1.050 ac  57.66% Impervious = 1.430 ac
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Summary for Subcatchment 1S: Predevelopment

Runoff = 1.93cfs @ 12.31 hrs, Volume= 0.146 af, Depth= 1.41"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
MSE 24-hr 3 2 yr Rainfall=2.70"

Area (ac) CN Description
* 0.400 98 Pavement
0.030 91 Gravel roads, HSG D
0.810 80 >75% Grass cover, Good, HSG D
1.240 86 Weighted Average

0.840 67.74% Pervious Area
0.400 32.26% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
20.5 296 0.0340 0.24 Sheet Flow,

Grass: Short n=0.150 P2=2.71"

Subcatchment 1S: Predevelopment
Hydrograph

,,,,,,,:,,,,,,,,: ,,,,,,, O Runoff
| |
\

FIow Length'“296'

‘Slope 0.0340 '/'
~ Tc=20.5 min
~ CN=86

Flow (cfs)

Time (hours)
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Runoff =

Summary for Subcatchment PRA: Proposed Basin A

3.44 cfs @ 12.13 hrs, Volume=

0.167 af, Depth= 2.16"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
MSE 24-hr 3 2 yr Rainfall=2.70"

Area (ac) CN Description
0.240 98 Paved parking, HSG D
0.530 98 Roofs, HSG D
0.160 80 >75% Grass cover, Good, HSG D
0.930 95 Weighted Average
0.160 17.20% Pervious Area
0.770 82.80% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Flow (cfs)

Subcatchment PRA: Proposed Basin A

3.44 cfs

MSE 24-hr 3

2 yr Rainfall=2.70"
Runoff Area=0.930 ac

Time (hours)
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Summary for Subcatchment PRB: Proposed Basin B

Runoff = 1.15cfs @ 12.13 hrs, Volume= 0.056 af, Depth= 2.16"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
MSE 24-hr 3 2 yr Rainfall=2.70"

Area (ac) CN Description
0.040 98 Roofs, HSG D
0.220 98 Paved parking, HSG D
0.050 80 >75% Grass cover, Good, HSG D
0.310 95 Weighted Average

0.050 16.13% Pervious Area
0.260 83.87% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment PRB: Proposed Basin B

-
MSE 24-hr 3

1
|
|
|
1.15 cfs !
|
|
|
I

2 yr Rainfall=2.70"
Runoff Area=0.310 ac

g Runoff Depth=2.16"
& | Tc=6.0 min
| - CN=95

Time (hours)
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Summary for Pond UGA: Underground A

Inflow Area = 0.930 ac, 82.80% Impervious, Inflow Depth = 2.16" for 2 yr event

Inflow = 3.44 cfs @ 12.13 hrs, Volume= 0.167 af

Outflow = 0.12cfs @ 13.59 hrs, Volume= 0.167 af, Atten=97%, Lag= 87.6 min
Primary = 0.12cfs @ 13.59 hrs, Volume= 0.167 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Peak Elev=740.45' @ 13.59 hrs Surf.Area= 2,902 sf Storage= 5,018 cf

Plug-Flow detention time=548.8 min calculated for 0.167 af (100% of inflow)
Center-of-Mass det. time=548.5 min ( 1,322.9-774.4)

Volume Invert Avail.Storage Storage Description
#1A 738.50' Ocf 38.75'W x 74.90'L x 5.50'H Field A
15,962 cf Overall - 15,962 cf Embedded = 0 cf x 0.0% Voids
#2A 738.50' 12,873 cf StormTrap ST2 SingleTrap 5-0x 12 Inside #1

Inside= 101.7"W x 60.0"H => 38.33 sf x 15.40'L = 590.2 cf
Outside= 101.7"W x 66.0"H => 46.64 sf x 15.40'L = 718.0 cf
3 Rows of 4 Chambers

25.44' x 61.58' Core + 6.66' Border = 38.75' x 74.90' System

12,873 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1  Primary 736.43' 12.0" Round Culvert
L=92.0" RCP, rounded edge headwall, Ke=0.100
Inlet / Outlet Invert= 736.43'/ 735.97' S=0.0050"" Cc=0.900
n=0.012, Flow Area= 0.79 sf
#2  Device 1 738.50" 1.8" Vert. Orifice/Grate C= 0.600
#3  Device 1 740.50" 3.5" Vert. Orifice/Grate C= 0.600

Primary OutFlow Max=0.12 cfs @ 13.59 hrs HW=740.45" (Free Discharge)
=Culvert (Passes 0.12 cfs of 6.23 cfs potential flow)
f:2=0rificelGrate (Orifice Controls 0.12 cfs @ 6.59 fps)
3=0Orifice/Grate ( Controls 0.00 cfs)
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Pond UGA: Underground A - Chamber Wizard Field A

Chamber Model = StormTrap ST2 SingleTrap 5-0 (StormTrap ST2 SingleTrap®Type lI+1V)
Inside= 101.7"W x 60.0"H => 38.33 sf x 15.40'L = 590.2 cf
Outside=101.7"W x 66.0"H => 46.64 sf x 15.40'L = 718.0 cf

4 Chambers/Row x 15.40' Long = 61.58' Row Length +79.9" Border x 2 = 74.90' Base Length
3 Rows x 101.7" Wide + 79.9" Side Border x 2 = 38.75' Base Width
66.0" Chamber Height = 5.50' Field Height

12 Chambers x 590.2 cf + 5,791.0 cf Border = 12,873.2 cf Chamber Storage
12 Chambers x 718.0 cf + 7,346.3 cf Border = 15,962.2 cf Displacement

Chamber Storage = 12,873.2 cf = 0.296 af
Overall Storage Efficiency = 80.6%
Overall System Size = 74.90' x 38.75' x 5.50'

12 Chambers (plus border)
591.2 cy Field
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Pond UGA: Underground A

Hydrograph
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Summary for Pond UGB: Underground B

Inflow Area = 0.310 ac, 83.87% Impervious, Inflow Depth = 2.16" for 2 yr event

Inflow = 1.15cfs @ 12.13 hrs, Volume= 0.056 af

Outflow = 0.20 cfs @ 12.45 hrs, Volume= 0.056 af, Atten=83%, Lag= 18.9 min
Primary = 0.20 cfs @ 12.45 hrs, Volume= 0.056 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Peak Elev=735.46' @ 12.45 hrs Surf.Area= 0.018 ac Storage= 0.026 af

Plug-Flow detention time= 101.5 min calculated for 0.056 af (100% of inflow)
Center-of-Mass det. time= 101.7 min ( 876.1 - 774.4 )

Volume Invert Avail.Storage Storage Description
#1A 733.75' 0.000 af 13.79'W x 57.25'L x 4.17'H Field A
0.076 af Overall - 0.076 af Embedded = 0.000 af x 0.0% Voids
#2A 733.75' 0.054 af StormTrap ST1 SingleTrap 3-6x 8 Inside #1

Inside= 82.7"W x 42.0"H => 20.80 sf x 14.06'L = 292.5 cf

Outside= 82.7"W x 50.0"H => 28.73 sf x 14.06'L = 404.1 cf

2 Rows of 4 Chambers

13.79' x 56.25' Core + 0.00' x 0.50' Border = 13.79' x 57.25' System

0.054 af Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1  Primary 733.75" 12.0" Round Culvert
L=6.0" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 733.75'/ 733.72' S=0.0050"" Cc=0.900
n=0.012, Flow Area= 0.79 sf
#2  Device 1 733.75" 2.0" Vert. Orifice/Grate C= 0.600
#3  Device 1 735.30' 5.0" Vert. Orifice/Grate C= 0.600

Primary OutFlow Max=0.20 cfs @ 12.45 hrs HW=735.46" (Free Discharge)
=Culvert (Passes 0.20 cfs of 4.16 cfs potential flow)
f:2=0rificelGrate (Orifice Controls 0.13 cfs @ 6.14 fps)
3=0rifice/Grate (Orifice Controls 0.07 cfs @ 1.36 fps)
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Pond UGB: Underground B - Chamber Wizard Field A

Chamber Model = StormTrap ST1 SingleTrap 3-6 (StormTrap ST1 SingleTrap®Type VI)
Inside= 82.7"W x 42.0"H => 20.80 sf x 14.06'L = 292.5 cf
Outside= 82.7"W x 50.0"H => 28.73 sf x 14.06'L = 404.1 cf

4 Chambers/Row x 14.06' Long = 56.25' Row Length +6.0" Border x 2 = 57.25' Base Length
2 Rows x 82.7" Wide = 13.79' Base Width
50.0" Chamber Height = 4.17' Field Height

8 Chambers x 292.5 cf = 2,340.0 cf Chamber Storage
8 Chambers x 404.1 cf + 57.5 cf Border = 3,289.9 cf Displacement

Chamber Storage = 2,340.0 cf = 0.054 af
Overall Storage Efficiency = 71.1%
Overall System Size = 57.25'x 13.79'x 4.17"

8 Chambers (plus border)
121.8 cy Field
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Pond UGB: Underground B
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Summary for Link OUT: Combined

Inflow Area = 1.240 ac, 83.06% Impervious, Inflow Depth > 2.16" for 2 yr event
Inflow = 0.31cfs@ 12.45 hrs, Volume= 0.223 af
Primary = 0.31cfs @ 12.45 hrs, Volume= 0.223 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs

Link OUT: Combined
Hydrograph

A Inflow
0O Primary

Flow (cfs)

. SE— A — - S ——— - SE— SE— SE— S
12 13 14 15 16 17 18 19 20 21
Time (hours)
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Time span=0.00-72.00 hrs, dt=0.02 hrs, 3601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind method - Pond routing by Stor-Ind method

Subcatchment1S: Predevelopment Runoff Area=1.240 ac 32.26% Impervious Runoff Depth=4.58"
Flow Length=296" Slope=0.0340"/" Tc=20.5min CN=86 Runoff=6.12 cfs 0.473 af

SubcatchmentPRA: Proposed Basin A Runoff Area=0.930 ac  82.80% Impervious Runoff Depth=5.59"
Tc=6.0 min CN=95 Runoff=8.39 cfs 0.433 af

SubcatchmentPRB: Proposed Basin B Runoff Area=0.310 ac  83.87% Impervious Runoff Depth=5.59"
Tc=6.0 min CN=95 Runoff=2.80 cfs 0.144 af

Pond UGA: Underground A Peak Elev=743.03' Storage=11,659 cf Inflow=8.39 cfs 0.433 af
Outflow=0.68 cfs 0.433 af

Pond UGB: UndergroundB Peak Elev=737.23' Storage=0.053 af Inflow=2.80 cfs 0.144 af
Outflow=1.06 cfs 0.144 af

Link OUT: Combined Inflow=1.68 cfs 0.578 af
Primary=1.68 cfs 0.578 af

Total Runoff Area = 2.480 ac Runoff Volume = 1.051 af Average Runoff Depth = 5.09"
42.34% Pervious = 1.050 ac  57.66% Impervious = 1.430 ac
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Summary for Subcatchment 1S: Predevelopment
Runoff = 6.12cfs @ 12.29 hrs, Volume= 0.473 af, Depth= 4.58"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
MSE 24-hr 3 100 yr Rainfall=6.18"
Area (ac) CN Description
* 0.400 98 Pavement
0.030 91 Gravel roads, HSG D
0.810 80 >75% Grass cover, Good, HSG D
1.240 86 Weighted Average
0.840 67.74% Pervious Area
0.400 32.26% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
20.5 296 0.0340 0.24 Sheet Flow,
Grass: Short n=0.150 P2=2.71"
Subcatchment 1S: Predevelopment
Hydrograph
R
| ~ MSE 24-hr 3
,,,,,,, - 100 yr Rainfall=6.18" |
'Runoff Area=1.240 ac
- Runoff Volume=0.473 af |
g  Runoff Depth=4.58"
: 1!\l 0\ . I e ]
2 - Flow Length=296'
- . Slope=0.0340 /" |
| - Tc=20.5 min
~~~~~~~ - CN=8s
T T T T—— " T——T
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Time (hours)
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Runoff

Summary for Subcatchment PRA: Proposed Basin A

8.39cfs @ 12.13 hrs, Volume=

0.433 af, Depth= 5.59"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
MSE 24-hr 3 100 yr Rainfall=6.18"

Area (ac) CN Description
0.240 98 Paved parking, HSG D
0.530 98 Roofs, HSG D
0.160 80 >75% Grass cover, Good, HSG D
0.930 95 Weighted Average
0.160 17.20% Pervious Area
0.770 82.80% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Flow (cfs)

Subcatchment PRA: Proposed Basin A

Time (hours)

I ”””” D
S ittt il A ~ MSE 24-hr 3
B EEEE R R - 100 yr Rainfall=6.18" |
- I 'Runoff Area=0.930 ac
'~ Runoff Volume=0.433 af
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Summary for Subcatchment PRB: Proposed Basin B

Runoff = 280cfs@ 12.13 hrs, Volume= 0.144 af, Depth= 5.59"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
MSE 24-hr 3 100 yr Rainfall=6.18"

Area (ac) CN Description
0.040 98 Roofs, HSG D
0.220 98 Paved parking, HSG D
0.050 80 >75% Grass cover, Good, HSG D
0.310 95 Weighted Average

0.050 16.13% Pervious Area
0.260 83.87% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment PRB: Proposed Basin B

Hydrograph

””””

g ~ Runoff Depth=5.59"
& | ~ Tc=6.0 min
7777777777777 -~ CN=95
, , 1 , 1' 7 1 , 1 4

Time (hours)
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Summary for Pond UGA: Underground A

Inflow Area = 0.930 ac, 82.80% Impervious, Inflow Depth = 5.59" for 100 yr event

Inflow = 8.39cfs @ 12.13 hrs, Volume= 0.433 af

Outflow = 0.68 cfs @ 12.75 hrs, Volume= 0.433 af, Atten=92%, Lag= 37.5 min
Primary = 0.68 cfs @ 12.75 hrs, Volume= 0.433 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Peak Elev=743.03' @ 12.75 hrs Surf.Area= 2,902 sf Storage= 11,659 cf

Plug-Flow detention time= 388.9 min calculated for 0.433 af (100% of inflow)
Center-of-Mass det. time= 389.3 min ( 1,146.2 - 756.9 )

Volume Invert Avail.Storage Storage Description
#1A 738.50' Ocf 38.75'W x 74.90'L x 5.50'H Field A
15,962 cf Overall - 15,962 cf Embedded = 0 cf x 0.0% Voids
#2A 738.50' 12,873 cf StormTrap ST2 SingleTrap 5-0x 12 Inside #1

Inside= 101.7"W x 60.0"H => 38.33 sf x 15.40'L = 590.2 cf
Outside= 101.7"W x 66.0"H => 46.64 sf x 15.40'L = 718.0 cf
3 Rows of 4 Chambers

25.44' x 61.58' Core + 6.66' Border = 38.75' x 74.90' System

12,873 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1  Primary 736.43' 12.0" Round Culvert
L=92.0" RCP, rounded edge headwall, Ke=0.100
Inlet / Outlet Invert= 736.43'/ 735.97' S=0.0050"" Cc=0.900
n=0.012, Flow Area= 0.79 sf
#2  Device 1 738.50" 1.8" Vert. Orifice/Grate C= 0.600
#3  Device 1 740.50" 3.5" Vert. Orifice/Grate C= 0.600

Primary OutFlow Max=0.68 cfs @ 12.75 hrs HW=743.03"' (Free Discharge)
=Culvert (Passes 0.68 cfs of 8.22 cfs potential flow)
f:2=0rificelGrate (Orifice Controls 0.18 cfs @ 10.16 fps)
3=0rifice/Grate (Orifice Controls 0.50 cfs @ 7.43 fps)
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Pond UGA: Underground A - Chamber Wizard Field A

Chamber Model = StormTrap ST2 SingleTrap 5-0 (StormTrap ST2 SingleTrap®Type lI+1V)
Inside= 101.7"W x 60.0"H => 38.33 sf x 15.40'L = 590.2 cf
Outside=101.7"W x 66.0"H => 46.64 sf x 15.40'L = 718.0 cf

4 Chambers/Row x 15.40' Long = 61.58' Row Length +79.9" Border x 2 = 74.90' Base Length
3 Rows x 101.7" Wide + 79.9" Side Border x 2 = 38.75' Base Width
66.0" Chamber Height = 5.50' Field Height

12 Chambers x 590.2 cf + 5,791.0 cf Border = 12,873.2 cf Chamber Storage
12 Chambers x 718.0 cf + 7,346.3 cf Border = 15,962.2 cf Displacement

Chamber Storage = 12,873.2 cf = 0.296 af
Overall Storage Efficiency = 80.6%
Overall System Size = 74.90' x 38.75' x 5.50'

12 Chambers (plus border)
591.2 cy Field
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Pond UGA: Underground A

Hydrograph
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Summary for Pond UGB: Underground B

Inflow Area = 0.310 ac, 83.87% Impervious, Inflow Depth = 5.59" for 100 yr event
Inflow = 2.80cfs@ 12.13 hrs, Volume= 0.144 af

Outflow = 1.06 cfs @ 12.26 hrs, Volume= 0.144 af, Atten=62%, Lag= 7.7 min
Primary = 1.06 cfs @ 12.26 hrs, Volume= 0.144 of

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Peak Elev=737.23' @ 12.26 hrs Surf.Area= 0.018 ac Storage= 0.053 af

Plug-Flow detention time=69.3 min calculated for 0.144 af (100% of inflow)
Center-of-Mass det. time= 69.5 min ( 826.4 - 756.9 )

Volume Invert Avail.Storage Storage Description
#1A 733.75' 0.000 af 13.79'W x 57.25'L x 4.17'H Field A
0.076 af Overall - 0.076 af Embedded = 0.000 af x 0.0% Voids
#2A 733.75' 0.054 af StormTrap ST1 SingleTrap 3-6x 8 Inside #1

Inside= 82.7"W x 42.0"H => 20.80 sf x 14.06'L = 292.5 cf

Outside= 82.7"W x 50.0"H => 28.73 sf x 14.06'L = 404.1 cf

2 Rows of 4 Chambers

13.79' x 56.25' Core + 0.00' x 0.50' Border = 13.79' x 57.25' System

0.054 af Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1  Primary 733.75" 12.0" Round Culvert
L=6.0" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 733.75'/ 733.72' S=0.0050"" Cc=0.900
n=0.012, Flow Area= 0.79 sf
#2  Device 1 733.75" 2.0" Vert. Orifice/Grate C= 0.600
#3  Device 1 735.30' 5.0" Vert. Orifice/Grate C= 0.600

Primary OutFlow Max=1.06 cfs @ 12.26 hrs HW=737.23" (Free Discharge)
=Culvert (Passes 1.06 cfs of 6.53 cfs potential flow)
f:2=0rificelGrate (Orifice Controls 0.19 cfs @ 8.88 fps)
3=0Orifice/Grate (Orifice Controls 0.86 cfs @ 6.32 fps)
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Pond UGB: Underground B - Chamber Wizard Field A

Chamber Model = StormTrap ST1 SingleTrap 3-6 (StormTrap ST1 SingleTrap®Type VI)
Inside= 82.7"W x 42.0"H => 20.80 sf x 14.06'L = 292.5 cf
Outside= 82.7"W x 50.0"H => 28.73 sf x 14.06'L = 404.1 cf

4 Chambers/Row x 14.06' Long = 56.25' Row Length +6.0" Border x 2 = 57.25' Base Length
2 Rows x 82.7" Wide = 13.79' Base Width
50.0" Chamber Height = 4.17' Field Height

8 Chambers x 292.5 cf = 2,340.0 cf Chamber Storage
8 Chambers x 404.1 cf + 57.5 cf Border = 3,289.9 cf Displacement

Chamber Storage = 2,340.0 cf = 0.054 af
Overall Storage Efficiency = 71.1%
Overall System Size = 57.25'x 13.79'x 4.17"

8 Chambers (plus border)
121.8 cy Field
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Pond UGB: Underground B

Hydrograph
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Summary for Link OUT: Combined

Inflow Area = 1.240 ac, 83.06% Impervious, Inflow Depth > 5.59" for 100 yr event
Inflow = 1.68cfs @ 12.30 hrs, Volume= 0.578 af
Primary = 1.68 cfs @ 12.30 hrs, Volume= 0.578 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs

Link OUT: Combined

A Inflow
0O Primary

Flow (cfs)
n

Time (hours)



Appendix D:
Volumetric Design Calculations

100 CAMELOT DRIVE 920-926-9800

FOND DU LAC, WI 54935 WWW.EXCELENGINEER.COM




2yr- 24 hr Storm

Pre development

Post development

Time Runoff Volume Time Primary |Volume
Time (sec) |(hours) (cfs) (cf) Time (sec) [(hours) (cfs) (cf)

41400 11.5 0.09 41400 11.5 0.08

41472 11.52 0.09 6.48 41472 11.52 0.08 5.76
41544 11.54 0.09 6.48 41544 11.54 0.08 5.76
41616 11.56 0.1 7.2 41616 11.56 0.08 5.76
41688 11.58 0.1 7.2 41688 11.58 0.08 5.76
41760 11.6 0.1 7.2 41760 11.6 0.08 5.76
41832 11.62 0.11 7.92 41832 11.62 0.09 6.48
41904 11.64 0.11 7.92 41904 11.64 0.09 6.48
41976 11.66 0.12 8.64 41976 11.66 0.09 6.48
42048 11.68 0.13 9.36 42048 11.68 0.09 6.48
42120 11.7 0.13 9.36 42120 11.7 0.09 6.48
42192 11.72 0.14 10.08 42192 11.72 0.1 7.2
42264 11.74 0.15 10.8 42264 11.74 0.1 7.2
42336 11.76 0.16 11.52 42336 11.76 0.1 7.2
42408 11.78 0.18 12.96 42408 11.78 0.1 7.2
42480 11.8 0.19 13.68 42480 11.8 0.11 7.92
42552 11.82 0.2 14.4 42552 11.82 0.11 7.92
42624 11.84 0.22 15.84 42624 11.84 0.11 7.92
42696 11.86 0.24 17.28 42696 11.86 0.11 7.92
42768 11.88 0.26 18.72 42768 11.88 0.12 8.64
42840 11.9 0.28 20.16 42840 11.9 0.12 8.64
42912 11.92 0.3 21.6 42912 11.92 0.13 9.36
42984 11.94 0.33 23.76 42984 11.94 0.13 9.36
43056 11.96 0.36 25.92 43056 11.96 0.13 9.36
43128 11.98 0.4 28.8 43128 11.98 0.14 10.08
43200 12 0.44 31.68 43200 12 0.14 10.08
43272 12.02 0.49 35.28 43272 12.02 0.15 10.8
43344 12.04 0.55 39.6 43344 12.04 0.16 11.52
43416 12.06 0.63 45.36 43416 12.06 0.16 11.52
43488 12.08 0.71 51.12 43488 12.08 0.17 12.24
43560 12.1 0.81 58.32 43560 12.1 0.18 12.96
43632 12.12 0.93 66.96 43632 12.12 0.19 13.68
43704 12.14 1.06 76.32 43704 12.14 0.2 14.4
43776 12.16 1.21 87.12 43776 12.16 0.21 15.12
43848 12.18 1.36 97.92 43848 12.18 0.22 15.84
43920 12.2 1.5 108 43920 12.2 0.22 15.84
43992 12.22 1.64 118.08 43992 12.22 0.23 16.56
44064 12.24 1.76 126.72 44064 12.24 0.23 16.56
44136 12.26 1.85 133.2 44136 12.26 0.24 17.28
44208 12.28 1.91 137.52 44208 12.28 0.25 18
44280 12.3 1.92 138.24 44280 12.3 0.27 19.44
44352 12.32 1.92 138.24 44352 12.32 0.28 20.16




44424 12.34 1.89 136.08 44424 12.34 0.29 20.88
44496 12.36 1.84 132.48 44496 12.36 0.3 21.6
44568 12.38 1.77 127.44 44568 12.38 0.3 21.6
44640 12.4 1.68 120.96 44640 12.4 0.31 22.32
44712 12.42 1.6 115.2 44712 12.42 0.31 22.32
44784 12.44 1.5 108 44784 12.44 0.31 22.32
44856 12.46 1.41 101.52 44856 12.46 0.31 22.32
44928 12.48 1.32 95.04 44928 12.48 0.31 22.32
45000 12.5 1.24 89.28 45000 12.5 0.31 22.32
45072 12.52 1.16 83.52 45072 12.52 0.3 21.6
45144 12.54 1.09 78.48 45144 12.54 0.3 21.6
45216 12.56 1.02 73.44 45216 12.56 0.3 21.6
45288 12.58 0.96 69.12 45288 12.58 0.3 21.6
45360 12.6 0.9 64.8 45360 12.6 0.29 20.88
45432 12.62 0.85 61.2 45432 12.62 0.29 20.88
45504 12.64 0.8 57.6 45504 12.64 0.28 20.16
45576 12.66 0.75 54 45576 12.66 0.28 20.16
45648 12.68 0.71 51.12 45648 12.68 0.27 19.44
45720 12.7 0.66 47.52 45720 12.7 0.27 19.44
45792 12.72 0.63 45.36 45792 12.72 0.27 19.44
45864 12.74 0.59 42.48 45864 12.74 0.26 18.72
45936 12.76 0.56 40.32 45936 12.76 0.26 18.72
46008 12.78 0.53 38.16 46008 12.78 0.26 18.72
46080 12.8 0.5 36 46080 12.8 0.26 18.72
46152 12.82 0.47 33.84 46152 12.82 0.26 18.72
46224 12.84 0.45 324 46224 12.84 0.25 18
46296 12.86 0.43 30.96 46296 12.86 0.25 18
46368 12.88 0.41 29.52 46368 12.88 0.25 18
46440 12.9 0.4 28.8 46440 12.9 0.25 18
46512 12.92 0.38 27.36 46512 12.92 0.25 18
46584 12.94 0.37 26.64 46584 12.94 0.25 18
46656 12.96 0.36 25.92 46656 12.96 0.25 18
46728 12.98 0.35 25.2 46728 12.98 0.24 17.28
46800 13 0.34 24.48 46800 13 0.24 17.28
46872 13.02 0.33 23.76 46872 13.02 0.24 17.28
46944 13.04 0.32 23.04 46944 13.04 0.24 17.28
47016 13.06 0.31 22.32 47016 13.06 0.24 17.28
47088 13.08 0.31 22.32 47088 13.08 0.24 17.28
47160 13.1 0.3 21.6 47160 13.1 0.24 17.28
47232 13.12 0.29 20.88 47232 13.12 0.24 17.28
47304 13.14 0.29 20.88 47304 13.14 0.24 17.28
47376 13.16 0.28 20.16 47376 13.16 0.24 17.28
47448 13.18 0.28 20.16 47448 13.18 0.24 17.28
47520 13.2 0.27 19.44 47520 13.2 0.24 17.28
47592 13.22 0.27 19.44 47592 13.22 0.24 17.28
47664 13.24 0.26 18.72 47664 13.24 0.24 17.28
47736 13.26 0.26 18.72 47736 13.26 0.24 17.28




47808 13.28 0.25 18 47808 13.28 0.24 17.28
47880 13.3 0.25 18 47880 13.3 0.24 17.28
47952 13.32 0.24 17.28 47952 13.32 0.24 17.28
48024 13.34 0.24 17.28 48024 13.34 0.24 17.28
48096 13.36 0.23 16.56 48096 13.36 0.24 17.28
48168 13.38 0.23 16.56 48168 13.38 0.24 17.28
48240 13.4 0.23 16.56 48240 13.4 0.24 17.28
48312 13.42 0.22 15.84 48312 13.42 0.24 17.28
48384 13.44 0.22 15.84 48384 13.44 0.24 17.28
48456 13.46 0.21 15.12 48456 13.46 0.24 17.28
48528 13.48 0.21 15.12 48528 13.48 0.24 17.28
48600 13.5 0.21 15.12 48600 13.5 0.24 17.28
48672 13.52 0.2 14.4 48672 13.52 0.24 17.28
48744 13.54 0.2 14.4 48744 13.54 0.24 17.28
48816 13.56 0.19 13.68 48816 13.56 0.24 17.28
48888 13.58 0.19 13.68 48888 13.58 0.24 17.28
48960 13.6 0.19 13.68 48960 13.6 0.24 17.28
49032 13.62 0.18 12.96 49032 13.62 0.23 16.56
49104 13.64 0.18 12.96 49104 13.64 0.23 16.56
49176 13.66 0.17 12.24 49176 13.66 0.23 16.56
49248 13.68 0.17 12.24 49248 13.68 0.23 16.56
49320 13.7 0.16 11.52 49320 13.7 0.23 16.56
49392 13.72 0.16 11.52 49392 13.72 0.23 16.56
49464 13.74 0.15 10.8 49464 13.74 0.23 16.56
49536 13.76 0.15 10.8 49536 13.76 0.23 16.56
49608 13.78 0.14 10.08 49608 13.78 0.23 16.56
49680 13.8 0.14 10.08 49680 13.8 0.23 16.56
49752 13.82 0.13 9.36 49752 13.82 0.23 16.56
49824 13.84 0.13 9.36 49824 13.84 0.23 16.56
49896 13.86 0.12 8.64 49896 13.86 0.23 16.56
49968 13.88 0.12 8.64 49968 13.88 0.23 16.56
50040 13.9 0.12 8.64 50040 13.9 0.23 16.56
50112 13.92 0.12 8.64 50112 13.92 0.23 16.56
50184 13.94 0.11 7.92 50184 13.94 0.23 16.56
50256 13.96 0.11 7.92 50256 13.96 0.23 16.56
50328 13.98 0.11 7.92 50328 13.98 0.23 16.56
50400 14 0.11 7.92 50400 14 0.23 16.56
50472 14.02 0.11 7.92 50472 14.02 0.23 16.56
50544 14.04 0.11 7.92 50544 14.04 0.23 16.56
50616 14.06 0.11 7.92 50616 14.06 0.22 15.84
50688 14.08 0.11 7.92 50688 14.08 0.22 15.84
50760 14.1 0.1 7.2 50760 14.1 0.22 15.84
50832 14.12 0.1 7.2 50832 14.12 0.22 15.84
50904 14.14 0.1 7.2 50904 14.14 0.22 15.84
50976 14.16 0.1 7.2 50976 14.16 0.22 15.84
51048 14.18 0.1 7.2 51048 14.18 0.22 15.84
51120 14.2 0.1 7.2 51120 14.2 0.22 15.84




51192 14.22 0.1 7.2 51192 14.22 0.22 15.84
51264 14.24 0.1 7.2 51264 14.24 0.22 15.84
51336 14.26 0.1 7.2 51336 14.26 0.22 15.84
51408 14.28 0.1 7.2 51408 14.28 0.22 15.84
51480 14.3 0.1 7.2 51480 14.3 0.22 15.84
51552 14.32 0.1 7.2 51552 14.32 0.22 15.84
51624 14.34 0.1 7.2 51624 14.34 0.22 15.84
51696 14.36 0.1 7.2 51696 14.36 0.22 15.84
51768 14.38 0.1 7.2 51768 14.38 0.22 15.84
51840 14.4 0.1 7.2 51840 14.4 0.22 15.84
51912 14.42 0.1 7.2 51912 14.42 0.22 15.84
51984 14.44 0.1 7.2 51984 14.44 0.22 15.84
52056 14.46 0.1 7.2 52056 14.46 0.22 15.84
52128 14.48 0.1 7.2 52128 14.48 0.22 15.84
52200 14.5 0.1 7.2 52200 14.5 0.21 15.12
52272 14.52 0.1 7.2 52272 14.52 0.21 15.12
52344 14.54 0.1 7.2 52344 14.54 0.21 15.12
52416 14.56 0.1 7.2 52416 14.56 0.21 15.12
52488 14.58 0.1 7.2 52488 14.58 0.21 15.12
52560 14.6 0.1 7.2 52560 14.6 0.21 15.12
52632 14.62 0.1 7.2 52632 14.62 0.21 15.12
52704 14.64 0.1 7.2 52704 14.64 0.21 15.12
52776 14.66 0.1 7.2 52776 14.66 0.21 15.12
52848 14.68 0.09 6.48 52848 14.68 0.21 15.12
52920 14.7 0.09 6.48 52920 14.7 0.21 15.12
52992 14.72 0.09 6.48 52992 14.72 0.21 15.12
53064 14.74 0.09 6.48 53064 14.74 0.21 15.12
53136 14.76 0.09 6.48 53136 14.76 0.21 15.12
53208 14.78 0.09 6.48 53208 14.78 0.21 15.12
53280 14.8 0.09 6.48 53280 14.8 0.21 15.12
53352 14.82 0.09 6.48 53352 14.82 0.21 15.12
53424 14.84 0.09 6.48 53424 14.84 0.21 15.12
53496 14.86 0.09 6.48 53496 14.86 0.21 15.12
53568 14.88 0.09 6.48 53568 14.88 0.21 15.12
53640 14.9 0.09 6.48 53640 14.9 0.21 15.12
53712 14.92 0.09 6.48 53712 14.92 0.21 15.12
53784 14.94 0.09 6.48 53784 14.94 0.21 15.12
53856 14.96 0.09 6.48 53856 14.96 0.2 14.4
53928 14.98 0.09 6.48 53928 14.98 0.2 14.4
54000 15 0.09 6.48 54000 15 0.2 14.4
54072 15.02 0.09 6.48 54072 15.02 0.2 14.4
54144 15.04 0.09 6.48 54144 15.04 0.2 14.4
54216 15.06 0.09 6.48 54216 15.06 0.2 14.4
54288 15.08 0.09 6.48 54288 15.08 0.2 14.4
54360 15.1 0.09 6.48 54360 15.1 0.2 14.4
54432 15.12 0.09 6.48 54432 15.12 0.2 14.4
54504 15.14 0.09 6.48 54504 15.14 0.2 14.4




54576 15.16 0.09 6.48 54576 15.16 0.2 14.4
54648 15.18 0.08 5.76 54648 15.18 0.2 14.4
54720 15.2 0.08 5.76 54720 15.2 0.2 14.4
54792 15.22 0.08 5.76 54792 15.22 0.2 14.4
54864 15.24 0.08 5.76 54864 15.24 0.2 14.4
54936 15.26 0.08 5.76 54936 15.26 0.2 14.4
55008 15.28 0.07 5.04 55008 15.28 0.2 14.4
55080 15.3 0.07 5.04 55080 15.3 0.2 14.4
55152 15.32 0.07 5.04 55152 15.32 0.2 14.4
55224 15.34 0.07 5.04 55224 15.34 0.2 14.4
55296 15.36 0.07 5.04 55296 15.36 0.19 13.68
55368 15.38 0.06 4.32 55368 15.38 0.19 13.68
55440 15.4 0.06 4.32 55440 15.4 0.19 13.68
55512 15.42 0.06 4.32 55512 15.42 0.19 13.68
55584 15.44 0.06 4.32 55584 15.44 0.19 13.68
55656 15.46 0.06 4.32 55656 15.46 0.19 13.68
55728 15.48 0.06 4.32 55728 15.48 0.19 13.68
55800 15.5 0.06 4.32 55800 15.5 0.19 13.68
55872 15.52 0.06 4.32 55872 15.52 0.19 13.68
55944 15.54 0.06 4.32 55944 15.54 0.19 13.68
56016 15.56 0.06 4.32 56016 15.56 0.19 13.68
56088 15.58 0.06 4.32 56088 15.58 0.19 13.68
56160 15.6 0.06 4.32 56160 15.6 0.19 13.68
56232 15.62 0.06 4.32 56232 15.62 0.19 13.68
56304 15.64 0.06 4.32 56304 15.64 0.19 13.68
56376 15.66 0.05 3.6 56376 15.66 0.19 13.68
56448 15.68 0.05 3.6 56448 15.68 0.19 13.68
56520 15.7 0.05 3.6 56520 15.7 0.19 13.68
56592 15.72 0.05 3.6 56592 15.72 0.18 12.96
56664 15.74 0.05 3.6 56664 15.74 0.18 12.96
56736 15.76 0.05 3.6 56736 15.76 0.18 12.96
56808 15.78 0.05 3.6 56808 15.78 0.18 12.96
56880 15.8 0.05 3.6 56880 15.8 0.18 12.96
56952 15.82 0.05 3.6 56952 15.82 0.18 12.96
57024 15.84 0.05 3.6 57024 15.84 0.18 12.96
57096 15.86 0.05 3.6 57096 15.86 0.18 12.96
57168 15.88 0.05 3.6 57168 15.88 0.18 12.96
57240 15.9 0.05 3.6 57240 15.9 0.18 12.96
57312 15.92 0.05 3.6 57312 15.92 0.18 12.96
57384 15.94 0.05 3.6 57384 15.94 0.18 12.96
57456 15.96 0.05 3.6 57456 15.96 0.18 12.96
57528 15.98 0.05 3.6 57528 15.98 0.18 12.96
57600 16 0.05 3.6 57600 16 0.18 12.96
57672 16.02 0.05 3.6 57672 16.02 0.18 12.96
57744 16.04 0.05 3.6 57744 16.04 0.18 12.96
57816 16.06 0.05 3.6 57816 16.06 0.18 12.96
57888 16.08 0.05 3.6 57888 16.08 0.18 12.96




57960 16.1 0.05 3.6 57960 16.1 0.18 12.96
58032 16.12 0.05 3.6 58032 16.12 0.17 12.24
58104 16.14 0.05 3.6 58104 16.14 0.17 12.24
58176 16.16 0.05 3.6 58176 16.16 0.17 12.24
58248 16.18 0.05 3.6 58248 16.18 0.17 12.24
58320 16.2 0.05 3.6 58320 16.2 0.17 12.24
58392 16.22 0.05 3.6 58392 16.22 0.17 12.24
58464 16.24 0.05 3.6 58464 16.24 0.17 12.24
58536 16.26 0.05 3.6 58536 16.26 0.17 12.24
58608 16.28 0.05 3.6 58608 16.28 0.17 12.24
58680 16.3 0.05 3.6 58680 16.3 0.17 12.24
58752 16.32 0.05 3.6 58752 16.32 0.17 12.24
58824 16.34 0.05 3.6 58824 16.34 0.17 12.24
58896 16.36 0.05 3.6 58896 16.36 0.17 12.24
58968 16.38 0.05 3.6 58968 16.38 0.17 12.24
59040 16.4 0.05 3.6 59040 16.4 0.17 12.24
59112 16.42 0.05 3.6 59112 16.42 0.17 12.24
59184 16.44 0.05 3.6 59184 16.44 0.17 12.24
59256 16.46 0.05 3.6 59256 16.46 0.17 12.24
59328 16.48 0.05 3.6 59328 16.48 0.17 12.24
59400 16.5 0.05 3.6 59400 16.5 0.16 11.52
59472 16.52 0.05 3.6 59472 16.52 0.16 11.52
59544 16.54 0.05 3.6 59544 16.54 0.16 11.52
59616 16.56 0.05 3.6 59616 16.56 0.16 11.52
59688 16.58 0.05 3.6 59688 16.58 0.16 11.52
59760 16.6 0.05 3.6 59760 16.6 0.16 11.52
59832 16.62 0.05 3.6 59832 16.62 0.16 11.52
59904 16.64 0.05 3.6 59904 16.64 0.16 11.52
59976 16.66 0.05 3.6 59976 16.66 0.16 11.52
60048 16.68 0.05 3.6 60048 16.68 0.16 11.52
60120 16.7 0.05 3.6 60120 16.7 0.16 11.52
60192 16.72 0.05 3.6 60192 16.72 0.16 11.52
60264 16.74 0.05 3.6 60264 16.74 0.16 11.52
60336 16.76 0.05 3.6 60336 16.76 0.16 11.52
60408 16.78 0.05 3.6 60408 16.78 0.16 11.52
60480 16.8 0.05 3.6 60480 16.8 0.16 11.52
60552 16.82 0.05 3.6 60552 16.82 0.16 11.52
60624 16.84 0.05 3.6 60624 16.84 0.16 11.52
60696 16.86 0.05 3.6 60696 16.86 0.16 11.52
60768 16.88 0.05 3.6 60768 16.88 0.16 11.52
60840 16.9 0.05 3.6 60840 16.9 0.16 11.52
60912 16.92 0.05 3.6 60912 16.92 0.15 10.8
60984 16.94 0.05 3.6 60984 16.94 0.15 10.8
61056 16.96 0.05 3.6 61056 16.96 0.15 10.8
61128 16.98 0.05 3.6 61128 16.98 0.15 10.8
61200 17 0.05 3.6 61200 17 0.15 10.8
61272 17.02 0.05 3.6 61272 17.02 0.15 10.8




61344 17.04 0.05 3.6 61344 17.04 0.15 10.8
61416 17.06 0.05 3.6 61416 17.06 0.15 10.8
61488 17.08 0.05 3.6 61488 17.08 0.15 10.8
61560 17.1 0.05 3.6 61560 17.1 0.15 10.8
61632 17.12 0.05 3.6 61632 17.12 0.15 10.8
61704 17.14 0.05 3.6 61704 17.14 0.15 10.8
61776 17.16 0.05 3.6 61776 17.16 0.15 10.8
61848 17.18 0.05 3.6 61848 17.18 0.15 10.8
61920 17.2 0.05 3.6 61920 17.2 0.15 10.8
61992 17.22 0.05 3.6 61992 17.22 0.15 10.8
62064 17.24 0.05 3.6 62064 17.24 0.15 10.8
62136 17.26 0.05 3.6 62136 17.26 0.15 10.8
62208 17.28 0.05 3.6 62208 17.28 0.15 10.8
62280 17.3 0.05 3.6 62280 17.3 0.15 10.8
62352 17.32 0.05 3.6 62352 17.32 0.15 10.8
62424 17.34 0.05 3.6 62424 17.34 0.14 10.08
62496 17.36 0.05 3.6 62496 17.36 0.14 10.08
62568 17.38 0.04 2.88 62568 17.38 0.14 10.08
62640 17.4 0.04 2.88 62640 17.4 0.14 10.08
62712 17.42 0.04 2.88 62712 17.42 0.14 10.08
62784 17.44 0.04 2.88 62784 17.44 0.14 10.08
62856 17.46 0.04 2.88 62856 17.46 0.14 10.08
62928 17.48 0.04 2.88 62928 17.48 0.14 10.08
63000 17.5 0.04 2.88 63000 17.5 0.14 10.08
63072 17.52 0.04 2.88 63072 17.52 0.14 10.08
63144 17.54 0.04 2.88 63144 17.54 0.14 10.08
63216 17.56 0.04 2.88 63216 17.56 0.14 10.08
63288 17.58 0.04 2.88 63288 17.58 0.14 10.08
63360 17.6 0.04 2.88 63360 17.6 0.14 10.08
63432 17.62 0.04 2.88 63432 17.62 0.14 10.08
63504 17.64 0.04 2.88 63504 17.64 0.14 10.08
63576 17.66 0.04 2.88 63576 17.66 0.14 10.08
63648 17.68 0.04 2.88 63648 17.68 0.14 10.08
63720 17.7 0.04 2.88 63720 17.7 0.14 10.08
63792 17.72 0.04 2.88 63792 17.72 0.14 10.08
63864 17.74 0.04 2.88 63864 17.74 0.14 10.08
63936 17.76 0.04 2.88 63936 17.76 0.14 10.08
64008 17.78 0.04 2.88 64008 17.78 0.14 10.08
64080 17.8 0.04 2.88 64080 17.8 0.13 9.36
64152 17.82 0.04 2.88 64152 17.82 0.13 9.36
64224 17.84 0.04 2.88 64224 17.84 0.13 9.36
64296 17.86 0.04 2.88 64296 17.86 0.13 9.36
64368 17.88 0.04 2.88 64368 17.88 0.13 9.36
64440 17.9 0.04 2.88 64440 17.9 0.13 9.36
64512 17.92 0.04 2.88 64512 17.92 0.13 9.36
64584 17.94 0.04 2.88 64584 17.94 0.13 9.36
64656 17.96 0.04 2.88 64656 17.96 0.13 9.36




64728 17.98 0.04 2.88 64728 17.98 0.13 9.36
64800 18 0.04 2.88 64800 18 0.13 9.36
64872 18.02 0.04 2.88 64872 18.02 0.13 9.36
64944 18.04 0.04 2.88 64944 18.04 0.13 9.36
65016 18.06 0.04 2.88 65016 18.06 0.13 9.36
65088 18.08 0.04 2.88 65088 18.08 0.13 9.36
65160 18.1 0.04 2.88 65160 18.1 0.13 9.36
65232 18.12 0.04 2.88 65232 18.12 0.13 9.36
65304 18.14 0.04 2.88 65304 18.14 0.13 9.36
65376 18.16 0.04 2.88 65376 18.16 0.13 9.36
65448 18.18 0.04 2.88 65448 18.18 0.13 9.36
65520 18.2 0.04 2.88 65520 18.2 0.13 9.36
65592 18.22 0.04 2.88 65592 18.22 0.13 9.36
65664 18.24 0.04 2.88 65664 18.24 0.13 9.36
65736 18.26 0.04 2.88 65736 18.26 0.13 9.36
65808 18.28 0.04 2.88 65808 18.28 0.13 9.36
65880 18.3 0.04 2.88 65880 18.3 0.13 9.36
65952 18.32 0.04 2.88 65952 18.32 0.13 9.36
66024 18.34 0.04 2.88 66024 18.34 0.12 8.64
66096 18.36 0.04 2.88 66096 18.36 0.12 8.64
66168 18.38 0.04 2.88 66168 18.38 0.12 8.64
66240 18.4 0.04 2.88 66240 18.4 0.12 8.64
66312 18.42 0.04 2.88 66312 18.42 0.12 8.64
66384 18.44 0.04 2.88 66384 18.44 0.12 8.64
66456 18.46 0.04 2.88 66456 18.46 0.12 8.64
66528 18.48 0.04 2.88 66528 18.48 0.12 8.64
66600 18.5 0.04 2.88 66600 18.5 0.12 8.64
66672 18.52 0.04 2.88 66672 18.52 0.12 8.64
66744 18.54 0.04 2.88 66744 18.54 0.12 8.64
66816 18.56 0.04 2.88 66816 18.56 0.12 8.64
66888 18.58 0.04 2.88 66888 18.58 0.12 8.64
66960 18.6 0.04 2.88 66960 18.6 0.12 8.64
67032 18.62 0.04 2.88 67032 18.62 0.12 8.64
67104 18.64 0.04 2.88 67104 18.64 0.12 8.64
67176 18.66 0.04 2.88 67176 18.66 0.12 8.64
67248 18.68 0.04 2.88 67248 18.68 0.12 8.64
67320 18.7 0.04 2.88 67320 18.7 0.12 8.64
67392 18.72 0.04 2.88 67392 18.72 0.12 8.64
67464 18.74 0.04 2.88 67464 18.74 0.12 8.64
67536 18.76 0.04 2.88 67536 18.76 0.12 8.64
67608 18.78 0.04 2.88 67608 18.78 0.12 8.64
67680 18.8 0.04 2.88 67680 18.8 0.12 8.64
67752 18.82 0.04 2.88 67752 18.82 0.12 8.64
67824 18.84 0.04 2.88 67824 18.84 0.12 8.64
67896 18.86 0.04 2.88 67896 18.86 0.12 8.64
67968 18.88 0.04 2.88 67968 18.88 0.12 8.64
68040 18.9 0.04 2.88 68040 18.9 0.12 8.64




68112 18.92 0.04 2.88 68112 18.92 0.12 8.64
68184 18.94 0.04 2.88 68184 18.94 0.12 8.64
68256 18.96 0.04 2.88 68256 18.96 0.12 8.64
68328 18.98 0.04 2.88 68328 18.98 0.12 8.64
68400 19 0.04 2.88 68400 19 0.12 8.64
68472 19.02 0.04 2.88 68472 19.02 0.12 8.64
68544 19.04 0.04 2.88 68544 19.04 0.12 8.64
68616 19.06 0.04 2.88 68616 19.06 0.12 8.64
68688 19.08 0.04 2.88 68688 19.08 0.12 8.64
68760 19.1 0.04 2.88 68760 19.1 0.12 8.64
68832 19.12 0.04 2.88 68832 19.12 0.12 8.64
68904 19.14 0.04 2.88 68904 19.14 0.12 8.64
68976 19.16 0.04 2.88 68976 19.16 0.12 8.64
69048 19.18 0.04 2.88 69048 19.18 0.12 8.64
69120 19.2 0.04 2.88 69120 19.2 0.12 8.64
69192 19.22 0.04 2.88 69192 19.22 0.11 7.92
69264 19.24 0.04 2.88 69264 19.24 0.11 7.92
69336 19.26 0.03 2.16 69336 19.26 0.11 7.92
69408 19.28 0.03 2.16 69408 19.28 0.11 7.92
69480 19.3 0.03 2.16 69480 19.3 0.11 7.92
69552 19.32 0.03 2.16 69552 19.32 0.11 7.92
69624 19.34 0.03 2.16 69624 19.34 0.11 7.92
69696 19.36 0.03 2.16 69696 19.36 0.11 7.92
69768 19.38 0.03 2.16 69768 19.38 0.11 7.92
69840 19.4 0.03 2.16 69840 19.4 0.11 7.92
69912 19.42 0.03 2.16 69912 19.42 0.11 7.92
69984 19.44 0.03 2.16 69984 19.44 0.11 7.92
70056 19.46 0.03 2.16 70056 19.46 0.11 7.92
70128 19.48 0.03 2.16 70128 19.48 0.11 7.92
70200 19.5 0.03 2.16 70200 19.5 0.11 7.92
70272 19.52 0.03 2.16 70272 19.52 0.11 7.92
70344 19.54 0.03 2.16 70344 19.54 0.11 7.92
70416 19.56 0.03 2.16 70416 19.56 0.11 7.92
70488 19.58 0.03 2.16 70488 19.58 0.11 7.92
70560 19.6 0.03 2.16 70560 19.6 0.11 7.92
70632 19.62 0.03 2.16 70632 19.62 0.11 7.92
70704 19.64 0.03 2.16 70704 19.64 0.11 7.92
70776 19.66 0.03 2.16 70776 19.66 0.11 7.92
70848 19.68 0.03 2.16 70848 19.68 0.11 7.92
70920 19.7 0.03 2.16 70920 19.7 0.11 7.92
70992 19.72 0.03 2.16 70992 19.72 0.11 7.92
71064 19.74 0.03 2.16 71064 19.74 0.11 7.92
71136 19.76 0.03 2.16 71136 19.76 0.11 7.92
71208 19.78 0.03 2.16 71208 19.78 0.11 7.92
71280 19.8 0.03 2.16 71280 19.8 0.11 7.92
71352 19.82 0.03 2.16 71352 19.82 0.11 7.92
71424 19.84 0.03 2.16 71424 19.84 0.11 7.92




71496 19.86 0.03 2.16 71496 19.86 0.11 7.92
71568 19.88 0.03 2.16 71568 19.88 0.11 7.92
71640 19.9 0.03 2.16 71640 19.9 0.11 7.92
71712 19.92 0.03 2.16 71712 19.92 0.11 7.92
71784 19.94 0.03 2.16 71784 19.94 0.11 7.92
71856 19.96 0.03 2.16 71856 19.96 0.11 7.92
71928 19.98 0.03 2.16 71928 19.98 0.11 7.92
72000 20 0.03 2.16 72000 20 0.11 7.92
72072 20.02 0.03 2.16 72072 20.02 0.11 7.92
72144 20.04 0.03 2.16 72144 20.04 0.11 7.92
72216 20.06 0.03 2.16 72216 20.06 0.11 7.92
72288 20.08 0.03 2.16 72288 20.08 0.11 7.92
72360 20.1 0.03 2.16 72360 20.1 0.11 7.92
72432 20.12 0.03 2.16 72432 20.12 0.11 7.92
72504 20.14 0.03 2.16 72504 20.14 0.11 7.92
72576 20.16 0.03 2.16 72576 20.16 0.11 7.92
72648 20.18 0.03 2.16 72648 20.18 0.11 7.92
72720 20.2 0.03 2.16 72720 20.2 0.11 7.92
72792 20.22 0.03 2.16 72792 20.22 0.11 7.92
72864 20.24 0.03 2.16 72864 20.24 0.11 7.92
72936 20.26 0.03 2.16 72936 20.26 0.11 7.92
73008 20.28 0.03 2.16 73008 20.28 0.11 7.92
73080 20.3 0.03 2.16 73080 20.3 0.11 7.92
73152 20.32 0.03 2.16 73152 20.32 0.11 7.92
73224 20.34 0.03 2.16 73224 20.34 0.11 7.92
73296 20.36 0.03 2.16 73296 20.36 0.11 7.92
73368 20.38 0.03 2.16 73368 20.38 0.11 7.92
73440 20.4 0.03 2.16 73440 20.4 0.11 7.92
73512 20.42 0.03 2.16 73512 20.42 0.11 7.92
73584 20.44 0.03 2.16 73584 20.44 0.11 7.92
73656 20.46 0.03 2.16 73656 20.46 0.11 7.92
73728 20.48 0.03 2.16 73728 20.48 0.11 7.92
73800 20.5 0.03 2.16 73800 20.5 0.11 7.92
73872 20.52 0.03 2.16 73872 20.52 0.11 7.92
73944 20.54 0.03 2.16 73944 20.54 0.11 7.92
74016 20.56 0.03 2.16 74016 20.56 0.11 7.92
74088 20.58 0.03 2.16 74088 20.58 0.11 7.92
74160 20.6 0.03 2.16 74160 20.6 0.11 7.92
74232 20.62 0.03 2.16 74232 20.62 0.11 7.92
74304 20.64 0.03 2.16 74304 20.64 0.11 7.92
74376 20.66 0.03 2.16 74376 20.66 0.11 7.92
74448 20.68 0.03 2.16 74448 20.68 0.11 7.92
74520 20.7 0.03 2.16 74520 20.7 0.11 7.92
74592 20.72 0.03 2.16 74592 20.72 0.11 7.92
74664 20.74 0.03 2.16 74664 20.74 0.11 7.92
74736 20.76 0.03 2.16 74736 20.76 0.1 7.2
74808 20.78 0.03 2.16 74808 20.78 0.1 7.2




74880 20.8 0.03 2.16 74880 20.8 0.1 7.2
74952 20.82 0.03 2.16 74952 20.82 0.1 7.2
75024 20.84 0.03 2.16 75024 20.84 0.1 7.2
75096 20.86 0.03 2.16 75096 20.86 0.1 7.2
75168 20.88 0.03 2.16 75168 20.88 0.1 7.2
75240 20.9 0.03 2.16 75240 20.9 0.1 7.2
75312 20.92 0.03 2.16 75312 20.92 0.1 7.2
75384 20.94 0.03 2.16 75384 20.94 0.1 7.2
75456 20.96 0.03 2.16 75456 20.96 0.1 7.2
75528 20.98 0.03 2.16 75528 20.98 0.1 7.2
75600 21 0.03 2.16 75600 21 0.1 7.2

Total Volume

Predevelopment (cf)

5993.28

Post Development

(cf)
5749.92




100yr -24hr Storm

Pre development

Post development

Time Runoff Volume Time Primary |Volume
Time (sec) |(hours) (cfs) (cf) Time (sec) |(hours) (cfs) (cf)

41400 11.5 0.5 41400 11.5 0.17

41472 11.52 0.51 36.72 41472 11.52 0.17 12.24
41544 11.54 0.52 37.44 41544 11.54 0.17 12.24
41616 11.56 0.53 38.16 41616 11.56 0.17 12.24
41688 11.58 0.54 38.88 41688 11.58 0.17 12.24
41760 11.6 0.56 40.32 41760 11.6 0.17 12.24
41832 11.62 0.57 41.04 41832 11.62 0.18 12.96
41904 11.64 0.59 42.48 41904 11.64 0.18 12.96
41976 11.66 0.62 44.64 41976 11.66 0.18 12.96
42048 11.68 0.64 46.08 42048 11.68 0.19 13.68
42120 11.7 0.67 48.24 42120 11.7 0.19 13.68
42192 11.72 0.71 51.12 42192 11.72 0.19 13.68
42264 11.74 0.74 53.28 42264 11.74 0.19 13.68
42336 11.76 0.78 56.16 42336 11.76 0.2 14.4
42408 11.78 0.83 59.76 42408 11.78 0.2 14.4
42480 11.8 0.88 63.36 42480 11.8 0.21 15.12
42552 11.82 0.94 67.68 42552 11.82 0.21 15.12
42624 11.84 1 72 42624 11.84 0.21 15.12
42696 11.86 1.07 77.04 42696 11.86 0.22 15.84
42768 11.88 1.14 82.08 42768 11.88 0.22 15.84
42840 11.9 1.22 87.84 42840 11.9 0.23 16.56
42912 11.92 1.31 94.32 42912 11.92 0.23 16.56
42984 11.94 1.41 101.52 42984 11.94 0.24 17.28
43056 11.96 1.52 109.44 43056 11.96 0.28 20.16
43128 11.98 1.65 118.8 43128 11.98 0.37 26.64
43200 12 1.8 129.6 43200 12 0.5 36
43272 12.02 1.96 141.12 43272 12.02 0.65 46.8
43344 12.04 2.16 155.52 43344 12.04 0.8 57.6
43416 12.06 2.4 172.8 43416 12.06 0.92 66.24
43488 12.08 2.67 192.24 43488 12.08 1.05 75.6
43560 12.1 2.99 215.28 43560 12.1 1.17 84.24
43632 12.12 3.35 241.2 43632 12.12 1.29 92.88
43704 12.14 3.75 270 43704 12.14 1.4 100.8
43776 12.16 4.19 301.68 43776 12.16 1.49 107.28
43848 12.18 4.63 333.36 43848 12.18 1.56 112.32
43920 12.2 5.05 363.6 43920 12.2 1.61 115.92
43992 12.22 5.43 390.96 43992 12.22 1.64 118.08
44064 12.24 5.75 414 44064 12.24 1.66 119.52
44136 12.26 5.97 429.84 44136 12.26 1.67 120.24
44208 12.28 6.1 439.2 44208 12.28 1.68 120.96
44280 12.3 6.11 439.92 44280 12.3 1.68 120.96
44352 12.32 6.06 436.32 44352 12.32 1.68 120.96




44424 12.34 5.91 425.52 44424 12.34 1.67 120.24
44496 12.36 5.71 411.12 44496 12.36 1.66 119.52
44568 12.38 5.46 393.12 44568 12.38 1.66 119.52
44640 12.4 5.17 372.24 44640 12.4 1.65 118.8
44712 12.42 4.87 350.64 44712 12.42 1.63 117.36
44784 12.44 4.56 328.32 44784 12.44 1.62 116.64
44856 12.46 4.26 306.72 44856 12.46 1.61 115.92
44928 12.48 3.96 285.12 44928 12.48 1.59 114.48
45000 12.5 3.7 266.4 45000 12.5 1.58 113.76
45072 12.52 3.46 249.12 45072 12.52 1.56 112.32
45144 12.54 3.23 232.56 45144 12.54 1.54 110.88
45216 12.56 3.03 218.16 45216 12.56 1.53 110.16
45288 12.58 2.83 203.76 45288 12.58 1.51 108.72
45360 12.6 2.65 190.8 45360 12.6 1.49 107.28
45432 12.62 2.48 178.56 45432 12.62 1.47 105.84
45504 12.64 2.33 167.76 45504 12.64 1.45 104.4
45576 12.66 2.18 156.96 45576 12.66 1.42 102.24
45648 12.68 2.04 146.88 45648 12.68 14 100.8
45720 12.7 1.92 138.24 45720 12.7 1.38 99.36
45792 12.72 1.8 129.6 45792 12.72 1.36 97.92
45864 12.74 1.69 121.68 45864 12.74 1.34 96.48
45936 12.76 1.59 114.48 45936 12.76 1.32 95.04
46008 12.78 1.5 108 46008 12.78 1.29 92.88
46080 12.8 1.42 102.24 46080 12.8 1.27 91.44
46152 12.82 1.35 97.2 46152 12.82 1.25 90
46224 12.84 1.28 92.16 46224 12.84 1.23 88.56
46296 12.86 1.22 87.84 46296 12.86 1.21 87.12
46368 12.88 1.17 84.24 46368 12.88 1.19 85.68
46440 12.9 1.12 80.64 46440 12.9 1.17 84.24
46512 12.92 1.08 77.76 46512 12.92 1.15 82.8
46584 12.94 1.04 74.88 46584 12.94 1.13 81.36
46656 12.96 1.01 72.72 46656 12.96 1.11 79.92
46728 12.98 0.97 69.84 46728 12.98 1.09 78.48
46800 13 0.95 68.4 46800 13 1.06 76.32
46872 13.02 0.92 66.24 46872 13.02 1.04 74.88
46944 13.04 0.89 64.08 46944 13.04 1.02 73.44
47016 13.06 0.87 62.64 47016 13.06 1 72
47088 13.08 0.85 61.2 47088 13.08 0.99 71.28
47160 13.1 0.83 59.76 47160 13.1 0.97 69.84
47232 13.12 0.81 58.32 47232 13.12 0.96 69.12
47304 13.14 0.79 56.88 47304 13.14 0.94 67.68
47376 13.16 0.78 56.16 47376 13.16 0.93 66.96
47448 13.18 0.76 54.72 47448 13.18 0.92 66.24
47520 13.2 0.74 53.28 47520 13.2 0.91 65.52
47592 13.22 0.73 52.56 47592 13.22 0.9 64.8
47664 13.24 0.72 51.84 47664 13.24 0.9 64.8
47736 13.26 0.7 50.4 47736 13.26 0.89 64.08




47808 13.28 0.69 49.68 47808 13.28 0.88 63.36
47880 13.3 0.68 48.96 47880 13.3 0.87 62.64
47952 13.32 0.67 48.24 47952 13.32 0.87 62.64
48024 13.34 0.65 46.8 48024 13.34 0.86 61.92
48096 13.36 0.64 46.08 48096 13.36 0.86 61.92
48168 13.38 0.63 45.36 48168 13.38 0.85 61.2
48240 13.4 0.62 44.64 48240 13.4 0.85 61.2
48312 13.42 0.61 43.92 48312 13.42 0.84 60.48
48384 13.44 0.6 43.2 48384 13.44 0.84 60.48
48456 13.46 0.59 42.48 48456 13.46 0.83 59.76
48528 13.48 0.57 41.04 48528 13.48 0.83 59.76
48600 13.5 0.56 40.32 48600 13.5 0.82 59.04
48672 13.52 0.55 39.6 48672 13.52 0.82 59.04
48744 13.54 0.54 38.88 48744 13.54 0.81 58.32
48816 13.56 0.53 38.16 48816 13.56 0.81 58.32
48888 13.58 0.52 37.44 48888 13.58 0.8 57.6
48960 13.6 0.51 36.72 48960 13.6 0.8 57.6
49032 13.62 0.49 35.28 49032 13.62 0.79 56.88
49104 13.64 0.48 34.56 49104 13.64 0.79 56.88
49176 13.66 0.47 33.84 49176 13.66 0.79 56.88
49248 13.68 0.45 324 49248 13.68 0.78 56.16
49320 13.7 0.44 31.68 49320 13.7 0.78 56.16
49392 13.72 0.42 30.24 49392 13.72 0.77 55.44
49464 13.74 0.41 29.52 49464 13.74 0.77 55.44
49536 13.76 0.39 28.08 49536 13.76 0.77 55.44
49608 13.78 0.38 27.36 49608 13.78 0.77 55.44
49680 13.8 0.37 26.64 49680 13.8 0.76 54.72
49752 13.82 0.36 25.92 49752 13.82 0.76 54.72
49824 13.84 0.35 25.2 49824 13.84 0.76 54.72
49896 13.86 0.34 24.48 49896 13.86 0.76 54.72
49968 13.88 0.33 23.76 49968 13.88 0.75 54
50040 13.9 0.32 23.04 50040 13.9 0.75 54
50112 13.92 0.31 22.32 50112 13.92 0.75 54
50184 13.94 0.31 22.32 50184 13.94 0.75 54
50256 13.96 0.3 21.6 50256 13.96 0.75 54
50328 13.98 0.3 21.6 50328 13.98 0.75 54
50400 14 0.3 21.6 50400 14 0.74 53.28
50472 14.02 0.29 20.88 50472 14.02 0.74 53.28
50544 14.04 0.29 20.88 50544 14.04 0.74 53.28
50616 14.06 0.29 20.88 50616 14.06 0.74 53.28
50688 14.08 0.28 20.16 50688 14.08 0.74 53.28
50760 14.1 0.28 20.16 50760 14.1 0.73 52.56
50832 14.12 0.28 20.16 50832 14.12 0.73 52.56
50904 14.14 0.28 20.16 50904 14.14 0.73 52.56
50976 14.16 0.28 20.16 50976 14.16 0.73 52.56
51048 14.18 0.28 20.16 51048 14.18 0.73 52.56
51120 14.2 0.27 19.44 51120 14.2 0.73 52.56




51192 14.22 0.27 19.44 51192 14.22 0.72 51.84
51264 14.24 0.27 19.44 51264 14.24 0.72 51.84
51336 14.26 0.27 19.44 51336 14.26 0.72 51.84
51408 14.28 0.27 19.44 51408 14.28 0.72 51.84
51480 14.3 0.27 19.44 51480 14.3 0.72 51.84
51552 14.32 0.27 19.44 51552 14.32 0.71 51.12
51624 14.34 0.27 19.44 51624 14.34 0.71 51.12
51696 14.36 0.27 19.44 51696 14.36 0.71 51.12
51768 14.38 0.27 19.44 51768 14.38 0.71 51.12
51840 14.4 0.26 18.72 51840 14.4 0.71 51.12
51912 14.42 0.26 18.72 51912 14.42 0.71 51.12
51984 14.44 0.26 18.72 51984 14.44 0.7 50.4
52056 14.46 0.26 18.72 52056 14.46 0.7 50.4
52128 14.48 0.26 18.72 52128 14.48 0.7 50.4
52200 14.5 0.26 18.72 52200 14.5 0.7 50.4
52272 14.52 0.26 18.72 52272 14.52 0.7 50.4
52344 14.54 0.26 18.72 52344 14.54 0.69 49.68
52416 14.56 0.26 18.72 52416 14.56 0.69 49.68
52488 14.58 0.26 18.72 52488 14.58 0.69 49.68
52560 14.6 0.26 18.72 52560 14.6 0.69 49.68
52632 14.62 0.26 18.72 52632 14.62 0.69 49.68
52704 14.64 0.26 18.72 52704 14.64 0.69 49.68
52776 14.66 0.26 18.72 52776 14.66 0.68 48.96
52848 14.68 0.25 18 52848 14.68 0.68 48.96
52920 14.7 0.25 18 52920 14.7 0.68 48.96
52992 14.72 0.25 18 52992 14.72 0.68 48.96
53064 14.74 0.25 18 53064 14.74 0.68 48.96
53136 14.76 0.25 18 53136 14.76 0.67 48.24
53208 14.78 0.25 18 53208 14.78 0.67 48.24
53280 14.8 0.25 18 53280 14.8 0.67 48.24
53352 14.82 0.25 18 53352 14.82 0.67 48.24
53424 14.84 0.25 18 53424 14.84 0.67 48.24
53496 14.86 0.25 18 53496 14.86 0.67 48.24
53568 14.88 0.25 18 53568 14.88 0.66 47.52
53640 14.9 0.25 18 53640 14.9 0.66 47.52
53712 14.92 0.25 18 53712 14.92 0.66 47.52
53784 14.94 0.25 18 53784 14.94 0.66 47.52
53856 14.96 0.25 18 53856 14.96 0.66 47.52
53928 14.98 0.25 18 53928 14.98 0.65 46.8
54000 15 0.24 17.28 54000 15 0.65 46.8
54072 15.02 0.24 17.28 54072 15.02 0.65 46.8
54144 15.04 0.24 17.28 54144 15.04 0.65 46.8
54216 15.06 0.24 17.28 54216 15.06 0.65 46.8
54288 15.08 0.24 17.28 54288 15.08 0.65 46.8
54360 15.1 0.24 17.28 54360 15.1 0.64 46.08
54432 15.12 0.24 17.28 54432 15.12 0.64 46.08
54504 15.14 0.23 16.56 54504 15.14 0.64 46.08




54576 15.16 0.23 16.56 54576 15.16 0.64 46.08
54648 15.18 0.22 15.84 54648 15.18 0.63 45.36
54720 15.2 0.22 15.84 54720 15.2 0.63 45.36
54792 15.22 0.21 15.12 54792 15.22 0.63 45.36
54864 15.24 0.21 15.12 54864 15.24 0.63 45.36
54936 15.26 0.2 14.4 54936 15.26 0.63 45.36
55008 15.28 0.2 14.4 55008 15.28 0.62 44.64
55080 15.3 0.19 13.68 55080 15.3 0.62 44.64
55152 15.32 0.18 12.96 55152 15.32 0.62 44.64
55224 15.34 0.18 12.96 55224 15.34 0.62 44.64
55296 15.36 0.17 12.24 55296 15.36 0.61 43.92
55368 15.38 0.17 12.24 55368 15.38 0.61 43.92
55440 15.4 0.17 12.24 55440 15.4 0.61 43.92
55512 15.42 0.16 11.52 55512 15.42 0.61 43.92
55584 15.44 0.16 11.52 55584 15.44 0.61 43.92
55656 15.46 0.16 11.52 55656 15.46 0.6 43.2
55728 15.48 0.16 11.52 55728 15.48 0.6 43.2
55800 15.5 0.16 11.52 55800 15.5 0.6 43.2
55872 15.52 0.15 10.8 55872 15.52 0.6 43.2
55944 15.54 0.15 10.8 55944 15.54 0.59 42.48
56016 15.56 0.15 10.8 56016 15.56 0.59 42.48
56088 15.58 0.15 10.8 56088 15.58 0.59 42.48
56160 15.6 0.15 10.8 56160 15.6 0.59 42.48
56232 15.62 0.15 10.8 56232 15.62 0.59 42.48
56304 15.64 0.15 10.8 56304 15.64 0.58 41.76
56376 15.66 0.15 10.8 56376 15.66 0.58 41.76
56448 15.68 0.15 10.8 56448 15.68 0.58 41.76
56520 15.7 0.15 10.8 56520 15.7 0.58 41.76
56592 15.72 0.14 10.08 56592 15.72 0.57 41.04
56664 15.74 0.14 10.08 56664 15.74 0.57 41.04
56736 15.76 0.14 10.08 56736 15.76 0.57 41.04
56808 15.78 0.14 10.08 56808 15.78 0.57 41.04
56880 15.8 0.14 10.08 56880 15.8 0.56 40.32
56952 15.82 0.14 10.08 56952 15.82 0.56 40.32
57024 15.84 0.14 10.08 57024 15.84 0.56 40.32
57096 15.86 0.14 10.08 57096 15.86 0.56 40.32
57168 15.88 0.14 10.08 57168 15.88 0.56 40.32
57240 15.9 0.14 10.08 57240 15.9 0.55 39.6
57312 15.92 0.14 10.08 57312 15.92 0.55 39.6
57384 15.94 0.14 10.08 57384 15.94 0.55 39.6
57456 15.96 0.14 10.08 57456 15.96 0.55 39.6
57528 15.98 0.14 10.08 57528 15.98 0.54 38.88
57600 16 0.14 10.08 57600 16 0.54 38.88
57672 16.02 0.14 10.08 57672 16.02 0.54 38.88
57744 16.04 0.14 10.08 57744 16.04 0.54 38.88
57816 16.06 0.14 10.08 57816 16.06 0.54 38.88
57888 16.08 0.14 10.08 57888 16.08 0.53 38.16




57960 16.1 0.14 10.08 57960 16.1 0.53 38.16
58032 16.12 0.14 10.08 58032 16.12 0.53 38.16
58104 16.14 0.14 10.08 58104 16.14 0.53 38.16
58176 16.16 0.14 10.08 58176 16.16 0.52 37.44
58248 16.18 0.14 10.08 58248 16.18 0.52 37.44
58320 16.2 0.14 10.08 58320 16.2 0.52 37.44
58392 16.22 0.14 10.08 58392 16.22 0.52 37.44
58464 16.24 0.14 10.08 58464 16.24 0.52 37.44
58536 16.26 0.13 9.36 58536 16.26 0.51 36.72
58608 16.28 0.13 9.36 58608 16.28 0.51 36.72
58680 16.3 0.13 9.36 58680 16.3 0.51 36.72
58752 16.32 0.13 9.36 58752 16.32 0.51 36.72
58824 16.34 0.13 9.36 58824 16.34 0.5 36
58896 16.36 0.13 9.36 58896 16.36 0.5 36
58968 16.38 0.13 9.36 58968 16.38 0.5 36
59040 16.4 0.13 9.36 59040 16.4 0.5 36
59112 16.42 0.13 9.36 59112 16.42 0.5 36
59184 16.44 0.13 9.36 59184 16.44 0.49 35.28
59256 16.46 0.13 9.36 59256 16.46 0.49 35.28
59328 16.48 0.13 9.36 59328 16.48 0.49 35.28
59400 16.5 0.13 9.36 59400 16.5 0.49 35.28
59472 16.52 0.13 9.36 59472 16.52 0.48 34.56
59544 16.54 0.13 9.36 59544 16.54 0.48 34.56
59616 16.56 0.13 9.36 59616 16.56 0.48 34.56
59688 16.58 0.13 9.36 59688 16.58 0.48 34.56
59760 16.6 0.13 9.36 59760 16.6 0.48 34.56
59832 16.62 0.13 9.36 59832 16.62 0.47 33.84
59904 16.64 0.13 9.36 59904 16.64 0.47 33.84
59976 16.66 0.13 9.36 59976 16.66 0.47 33.84
60048 16.68 0.13 9.36 60048 16.68 0.47 33.84
60120 16.7 0.13 9.36 60120 16.7 0.46 33.12
60192 16.72 0.13 9.36 60192 16.72 0.46 33.12
60264 16.74 0.13 9.36 60264 16.74 0.46 33.12
60336 16.76 0.13 9.36 60336 16.76 0.46 33.12
60408 16.78 0.13 9.36 60408 16.78 0.46 33.12
60480 16.8 0.13 9.36 60480 16.8 0.45 324
60552 16.82 0.13 9.36 60552 16.82 0.45 324
60624 16.84 0.13 9.36 60624 16.84 0.45 324
60696 16.86 0.13 9.36 60696 16.86 0.45 324
60768 16.88 0.13 9.36 60768 16.88 0.44 31.68
60840 16.9 0.13 9.36 60840 16.9 0.44 31.68
60912 16.92 0.13 9.36 60912 16.92 0.44 31.68
60984 16.94 0.13 9.36 60984 16.94 0.44 31.68
61056 16.96 0.13 9.36 61056 16.96 0.43 30.96
61128 16.98 0.12 8.64 61128 16.98 0.43 30.96
61200 17 0.12 8.64 61200 17 0.43 30.96
61272 17.02 0.12 8.64 61272 17.02 0.43 30.96




61344 17.04 0.12 8.64 61344 17.04 0.43 30.96
61416 17.06 0.12 8.64 61416 17.06 0.42 30.24
61488 17.08 0.12 8.64 61488 17.08 0.42 30.24
61560 17.1 0.12 8.64 61560 17.1 0.42 30.24
61632 17.12 0.12 8.64 61632 17.12 0.42 30.24
61704 17.14 0.12 8.64 61704 17.14 0.41 29.52
61776 17.16 0.12 8.64 61776 17.16 0.41 29.52
61848 17.18 0.12 8.64 61848 17.18 0.41 29.52
61920 17.2 0.12 8.64 61920 17.2 0.41 29.52
61992 17.22 0.12 8.64 61992 17.22 0.41 29.52
62064 17.24 0.12 8.64 62064 17.24 0.4 28.8
62136 17.26 0.12 8.64 62136 17.26 0.4 28.8
62208 17.28 0.12 8.64 62208 17.28 0.4 28.8
62280 17.3 0.12 8.64 62280 17.3 0.4 28.8
62352 17.32 0.12 8.64 62352 17.32 0.39 28.08
62424 17.34 0.12 8.64 62424 17.34 0.39 28.08
62496 17.36 0.12 8.64 62496 17.36 0.39 28.08
62568 17.38 0.12 8.64 62568 17.38 0.39 28.08
62640 17.4 0.12 8.64 62640 17.4 0.39 28.08
62712 17.42 0.12 8.64 62712 17.42 0.38 27.36
62784 17.44 0.12 8.64 62784 17.44 0.38 27.36
62856 17.46 0.12 8.64 62856 17.46 0.38 27.36
62928 17.48 0.12 8.64 62928 17.48 0.38 27.36
63000 17.5 0.12 8.64 63000 17.5 0.37 26.64
63072 17.52 0.12 8.64 63072 17.52 0.37 26.64
63144 17.54 0.12 8.64 63144 17.54 0.37 26.64
63216 17.56 0.12 8.64 63216 17.56 0.37 26.64
63288 17.58 0.12 8.64 63288 17.58 0.36 25.92
63360 17.6 0.12 8.64 63360 17.6 0.36 25.92
63432 17.62 0.12 8.64 63432 17.62 0.36 25.92
63504 17.64 0.12 8.64 63504 17.64 0.36 25.92
63576 17.66 0.12 8.64 63576 17.66 0.36 25.92
63648 17.68 0.11 7.92 63648 17.68 0.35 25.2
63720 17.7 0.11 7.92 63720 17.7 0.35 25.2
63792 17.72 0.11 7.92 63792 17.72 0.35 25.2
63864 17.74 0.11 7.92 63864 17.74 0.35 25.2
63936 17.76 0.11 7.92 63936 17.76 0.34 24.48
64008 17.78 0.11 7.92 64008 17.78 0.34 24.48
64080 17.8 0.11 7.92 64080 17.8 0.34 24.48
64152 17.82 0.11 7.92 64152 17.82 0.34 24.48
64224 17.84 0.11 7.92 64224 17.84 0.33 23.76
64296 17.86 0.11 7.92 64296 17.86 0.33 23.76
64368 17.88 0.11 7.92 64368 17.88 0.33 23.76
64440 17.9 0.11 7.92 64440 17.9 0.33 23.76
64512 17.92 0.11 7.92 64512 17.92 0.32 23.04
64584 17.94 0.11 7.92 64584 17.94 0.32 23.04
64656 17.96 0.11 7.92 64656 17.96 0.32 23.04




64728 17.98 0.11 7.92 64728 17.98 0.32 23.04
64800 18 0.11 7.92 64800 18 0.32 23.04
64872 18.02 0.11 7.92 64872 18.02 0.31 22.32
64944 18.04 0.11 7.92 64944 18.04 0.31 22.32
65016 18.06 0.11 7.92 65016 18.06 0.31 22.32
65088 18.08 0.11 7.92 65088 18.08 0.31 22.32
65160 18.1 0.11 7.92 65160 18.1 0.3 21.6
65232 18.12 0.11 7.92 65232 18.12 0.3 21.6
65304 18.14 0.11 7.92 65304 18.14 0.3 21.6
65376 18.16 0.11 7.92 65376 18.16 0.3 21.6
65448 18.18 0.11 7.92 65448 18.18 0.29 20.88
65520 18.2 0.11 7.92 65520 18.2 0.29 20.88
65592 18.22 0.11 7.92 65592 18.22 0.29 20.88
65664 18.24 0.11 7.92 65664 18.24 0.29 20.88
65736 18.26 0.11 7.92 65736 18.26 0.28 20.16
65808 18.28 0.11 7.92 65808 18.28 0.28 20.16
65880 18.3 0.11 7.92 65880 18.3 0.28 20.16
65952 18.32 0.11 7.92 65952 18.32 0.28 20.16
66024 18.34 0.11 7.92 66024 18.34 0.27 19.44
66096 18.36 0.1 7.2 66096 18.36 0.27 19.44
66168 18.38 0.1 7.2 66168 18.38 0.27 19.44
66240 18.4 0.1 7.2 66240 18.4 0.26 18.72
66312 18.42 0.1 7.2 66312 18.42 0.26 18.72
66384 18.44 0.1 7.2 66384 18.44 0.26 18.72
66456 18.46 0.1 7.2 66456 18.46 0.26 18.72
66528 18.48 0.1 7.2 66528 18.48 0.25 18
66600 18.5 0.1 7.2 66600 18.5 0.25 18
66672 18.52 0.1 7.2 66672 18.52 0.25 18
66744 18.54 0.1 7.2 66744 18.54 0.25 18
66816 18.56 0.1 7.2 66816 18.56 0.25 18
66888 18.58 0.1 7.2 66888 18.58 0.24 17.28
66960 18.6 0.1 7.2 66960 18.6 0.24 17.28
67032 18.62 0.1 7.2 67032 18.62 0.24 17.28
67104 18.64 0.1 7.2 67104 18.64 0.24 17.28
67176 18.66 0.1 7.2 67176 18.66 0.23 16.56
67248 18.68 0.1 7.2 67248 18.68 0.23 16.56
67320 18.7 0.1 7.2 67320 18.7 0.23 16.56
67392 18.72 0.1 7.2 67392 18.72 0.23 16.56
67464 18.74 0.1 7.2 67464 18.74 0.23 16.56
67536 18.76 0.1 7.2 67536 18.76 0.22 15.84
67608 18.78 0.1 7.2 67608 18.78 0.22 15.84
67680 18.8 0.1 7.2 67680 18.8 0.22 15.84
67752 18.82 0.1 7.2 67752 18.82 0.22 15.84
67824 18.84 0.1 7.2 67824 18.84 0.22 15.84
67896 18.86 0.1 7.2 67896 18.86 0.21 15.12
67968 18.88 0.1 7.2 67968 18.88 0.21 15.12
68040 18.9 0.1 7.2 68040 18.9 0.21 15.12




68112 18.92 0.1 7.2 68112 18.92 0.21 15.12
68184 18.94 0.1 7.2 68184 18.94 0.21 15.12
68256 18.96 0.1 7.2 68256 18.96 0.21 15.12
68328 18.98 0.1 7.2 68328 18.98 0.21 15.12
68400 19 0.1 7.2 68400 19 0.2 14.4
68472 19.02 0.1 7.2 68472 19.02 0.2 14.4
68544 19.04 0.1 7.2 68544 19.04 0.2 14.4
68616 19.06 0.1 7.2 68616 19.06 0.2 14.4
68688 19.08 0.09 6.48 68688 19.08 0.2 14.4
68760 19.1 0.09 6.48 68760 19.1 0.2 14.4
68832 19.12 0.09 6.48 68832 19.12 0.2 14.4
68904 19.14 0.09 6.48 68904 19.14 0.19 13.68
68976 19.16 0.09 6.48 68976 19.16 0.19 13.68
69048 19.18 0.09 6.48 69048 19.18 0.19 13.68
69120 19.2 0.09 6.48 69120 19.2 0.19 13.68
69192 19.22 0.09 6.48 69192 19.22 0.19 13.68
69264 19.24 0.09 6.48 69264 19.24 0.19 13.68
69336 19.26 0.09 6.48 69336 19.26 0.19 13.68
69408 19.28 0.09 6.48 69408 19.28 0.18 12.96
69480 19.3 0.09 6.48 69480 19.3 0.18 12.96
69552 19.32 0.09 6.48 69552 19.32 0.18 12.96
69624 19.34 0.09 6.48 69624 19.34 0.18 12.96
69696 19.36 0.09 6.48 69696 19.36 0.18 12.96
69768 19.38 0.09 6.48 69768 19.38 0.18 12.96
69840 19.4 0.09 6.48 69840 19.4 0.18 12.96
69912 19.42 0.09 6.48 69912 19.42 0.18 12.96
69984 19.44 0.09 6.48 69984 19.44 0.18 12.96
70056 19.46 0.09 6.48 70056 19.46 0.18 12.96
70128 19.48 0.09 6.48 70128 19.48 0.17 12.24
70200 19.5 0.09 6.48 70200 19.5 0.17 12.24
70272 19.52 0.09 6.48 70272 19.52 0.17 12.24
70344 19.54 0.09 6.48 70344 19.54 0.17 12.24
70416 19.56 0.09 6.48 70416 19.56 0.17 12.24
70488 19.58 0.09 6.48 70488 19.58 0.17 12.24
70560 19.6 0.09 6.48 70560 19.6 0.17 12.24
70632 19.62 0.09 6.48 70632 19.62 0.17 12.24
70704 19.64 0.09 6.48 70704 19.64 0.17 12.24
70776 19.66 0.09 6.48 70776 19.66 0.17 12.24
70848 19.68 0.09 6.48 70848 19.68 0.17 12.24
70920 19.7 0.09 6.48 70920 19.7 0.17 12.24
70992 19.72 0.09 6.48 70992 19.72 0.16 11.52
71064 19.74 0.09 6.48 71064 19.74 0.16 11.52
71136 19.76 0.08 5.76 71136 19.76 0.16 11.52
71208 19.78 0.08 5.76 71208 19.78 0.16 11.52
71280 19.8 0.08 5.76 71280 19.8 0.16 11.52
71352 19.82 0.08 5.76 71352 19.82 0.16 11.52
71424 19.84 0.08 5.76 71424 19.84 0.16 11.52




71496 19.86 0.08 5.76 71496 19.86 0.16 11.52
71568 19.88 0.08 5.76 71568 19.88 0.16 11.52
71640 19.9 0.08 5.76 71640 19.9 0.16 11.52
71712 19.92 0.08 5.76 71712 19.92 0.16 11.52
71784 19.94 0.08 5.76 71784 19.94 0.16 11.52
71856 19.96 0.08 5.76 71856 19.96 0.16 11.52
71928 19.98 0.08 5.76 71928 19.98 0.15 10.8
72000 20 0.08 5.76 72000 20 0.15 10.8
72072 20.02 0.08 5.76 72072 20.02 0.15 10.8
72144 20.04 0.08 5.76 72144 20.04 0.15 10.8
72216 20.06 0.08 5.76 72216 20.06 0.15 10.8
72288 20.08 0.08 5.76 72288 20.08 0.15 10.8
72360 20.1 0.08 5.76 72360 20.1 0.15 10.8
72432 20.12 0.08 5.76 72432 20.12 0.15 10.8
72504 20.14 0.08 5.76 72504 20.14 0.15 10.8
72576 20.16 0.08 5.76 72576 20.16 0.15 10.8
72648 20.18 0.08 5.76 72648 20.18 0.15 10.8
72720 20.2 0.08 5.76 72720 20.2 0.15 10.8
72792 20.22 0.08 5.76 72792 20.22 0.15 10.8
72864 20.24 0.08 5.76 72864 20.24 0.15 10.8
72936 20.26 0.08 5.76 72936 20.26 0.15 10.8
73008 20.28 0.08 5.76 73008 20.28 0.15 10.8
73080 20.3 0.08 5.76 73080 20.3 0.15 10.8
73152 20.32 0.08 5.76 73152 20.32 0.15 10.8
73224 20.34 0.08 5.76 73224 20.34 0.15 10.8
73296 20.36 0.08 5.76 73296 20.36 0.15 10.8
73368 20.38 0.08 5.76 73368 20.38 0.15 10.8
73440 20.4 0.08 5.76 73440 20.4 0.15 10.8
73512 20.42 0.08 5.76 73512 20.42 0.15 10.8
73584 20.44 0.08 5.76 73584 20.44 0.15 10.8
73656 20.46 0.07 5.04 73656 20.46 0.15 10.8
73728 20.48 0.07 5.04 73728 20.48 0.15 10.8
73800 20.5 0.07 5.04 73800 20.5 0.14 10.08
73872 20.52 0.07 5.04 73872 20.52 0.14 10.08
73944 20.54 0.07 5.04 73944 20.54 0.14 10.08
74016 20.56 0.07 5.04 74016 20.56 0.14 10.08
74088 20.58 0.07 5.04 74088 20.58 0.14 10.08
74160 20.6 0.07 5.04 74160 20.6 0.14 10.08
74232 20.62 0.07 5.04 74232 20.62 0.14 10.08
74304 20.64 0.07 5.04 74304 20.64 0.14 10.08
74376 20.66 0.07 5.04 74376 20.66 0.14 10.08
74448 20.68 0.07 5.04 74448 20.68 0.14 10.08
74520 20.7 0.07 5.04 74520 20.7 0.14 10.08
74592 20.72 0.07 5.04 74592 20.72 0.14 10.08
74664 20.74 0.07 5.04 74664 20.74 0.14 10.08
74736 20.76 0.07 5.04 74736 20.76 0.14 10.08
74808 20.78 0.07 5.04 74808 20.78 0.14 10.08




74880 20.8 0.07 5.04 74880 20.8 0.14 10.08
74952 20.82 0.07 5.04 74952 20.82 0.14 10.08
75024 20.84 0.07 5.04 75024 20.84 0.14 10.08
75096 20.86 0.07 5.04 75096 20.86 0.14 10.08
75168 20.88 0.07 5.04 75168 20.88 0.14 10.08
75240 20.9 0.07 5.04 75240 20.9 0.14 10.08
75312 20.92 0.07 5.04 75312 20.92 0.14 10.08
75384 20.94 0.07 5.04 75384 20.94 0.14 10.08
75456 20.96 0.07 5.04 75456 20.96 0.14 10.08
75528 20.98 0.07 5.04 75528 20.98 0.14 10.08
75600 21 0.07 5.04 75600 21 0.14 10.08

Total Volume

Predevelopment (cf)
18417.6

Post Development

(cf)
18231.84




Appendix E:
Storm Sewer Basin Map

100 CAMELOT DRIVE 920-926-9800
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Appendix F:
Pipe Sizing TR-55 Calculations

100 CAMELOT DRIVE 920-926-9800
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1
Hydrograph Return Period Rec

ydngv Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Hyd. [Hydrograph |Inflow Peak Outflow (cfs) Hydrograph
No. type hyd(s) Description
(origin) 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr

1 |SCS Runoff | - 2.003 | Basin1

2 |[SCSRunoff | - 0.831 Basin 2

3 |SCSRunoff | - 1.387 | Basin3

4 |SCSRunoff | - 0.601 Basin 4

6 |SCSRunoff | - 0.157 Downspout

7 |SCSRunoff | - 0.864 Roof Basin 1

8 |SCSRunoff | - 1.649 Roof Basin 2

Proj. file: Pipe Calcs.gpw Monday, 03 /4 /2019




Hydrograph Summary Report,

2

ydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Hyd. [Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 |SCS Runoff 2.003 3 726 4946 | - | e e Basin 1

2 |SCS Runoff 0.831 3 726 2,007 | - | e e Basin 2

3 |SCS Runoff 1.387 3 726 3424 | - | e | e Basin 3

4 |SCS Runoff 0.601 3 729 1,342 | - | | - Basin 4

6 |SCS Runoff 0.157 3 726 404 | - | e e Downspout

7 |SCS Runoff 0.864 3 726 2,224 | | e e Roof Basin 1

8 |SCS Runoff 1.649 3 726 4246 | - | e e Roof Basin 2

Pipe Calcs.gpw

Return Period: 100 Year

Monday, 03 /4 /2019




Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Monday, 03 /4 /2019
Hyd. No. 1

Basin 1

Hydrograph type = SCS Runoff Peak discharge = 2.003 cfs

Storm frequency = 100 yrs Time to peak = 726 min

Time interval = 3 min Hyd. volume = 4,946 cuft
Drainage area = 0.260 ac Curve number = 95*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 6.00 min

Total precip. = 6.18in Distribution = Custom

Storm duration F:\Job Files\1608610 Faith Ba@ishSefexibAddition\1668884 Civil\storm water rep

* Composite (Area/CN) = [(0.220 x 98) + (0.040 x 80)] / 0.260

Basin 1
Q (cfs) Hyd. No. 1 - 100 Year Q (cfs)
3.00 3.00
2.00 2.00
1.00 1.00
0.00 ———— s ——— 0.00
0 180 360 540 720 900 1080 1260
Time (min)

== Hyd No. 1



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Hyd.

No. 2

Basin 2

Hydrograph type

Storm

frequency

Time interval
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

SCS Runoff

100 yrs
3 min

0.110 ac

0.0 %
User
6.18 in

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution

Monday, 03 /4 /2019

0.831 cfs
726 min
2,007 cuft
93*

0 ft

6.00 min
Custom

F:\Job Files\1608610 Faith Ba@ishSefexibAddition\1668884 Civil\storm water rep

* Composite (Area/CN) = [(0.080 x 98) + (0.030 x 80)] / 0.110

Q (cfs) Hyd. No. 2 -- 100 Year Q (cfs)
1.00 1.00
0.90 0.90
0.80 0.80
0.70 0.70
0.60 0.60
0.50 0.50
0.40 0.40
0.30 0.30
0.20 0.20
0.10 / \ 0.10
0.00 4———/ -~ 0.00

0 180 360 540 720 900 1080 1260
Time (min)

= Hyd No. 2



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Monday, 03 /4 /2019
Hyd. No. 3

Basin 3

Hydrograph type = SCS Runoff Peak discharge = 1.387 cfs

Storm frequency = 100 yrs Time to peak = 726 min

Time interval = 3 min Hyd. volume = 3,424 cuft
Drainage area = 0.180 ac Curve number = 95*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 6.00 min

Total precip. = 6.18in Distribution = Custom

Storm duration F:\Job Files\1608610 Faith Ba@ishSefexibAddition\1668884 Civil\storm water rep

* Composite (Area/CN) = [(0.150 x 98) + (0.030 x 80)] / 0.180

Basin 3
Q (cfs) Hyd. No. 3 -- 100 Year Q (cfs)
2.00 2.00
1.00 1.00
0.00 — L 0.00
0 180 360 540 720 900 1080 1260
Time (min)

——— Hyd No. 3



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Monday, 03 /4 /2019
Hyd. No. 4

Basin 4

Hydrograph type = SCS Runoff Peak discharge = 0.601 cfs

Storm frequency = 100 yrs Time to peak = 729 min

Time interval = 3 min Hyd. volume = 1,342 cuft
Drainage area = 0.100 ac Curve number = 80*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 6.00 min

Total precip. = 6.18in Distribution = Custom

Storm duration F:\Job Files\1608610 Faith Ba@ishSefexibAddition\1668884 Civil\storm water rep

* Composite (Area/CN) = + (0.100 x 80)] / 0.100

Basin 4

Q (cfs) Hyd. No. 4 -- 100 Year Q (cfs)
1.00 1.00
0.90 0.90
0.80 0.80
0.70 0.70
0.60 0.60
0.50 0.50
0.40 0.40
0.30 0.30
0.20 0.20
0.10 J \ 0.10
0.00 L 0.00

0 180 360 540 720 900 1080 1260

Time (min)

= Hyd No. 4



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Monday, 03 /4 /2019
Hyd. No. 6

Downspout

Hydrograph type = SCS Runoff Peak discharge = 0.157 cfs

Storm frequency = 100 yrs Time to peak = 726 min

Time interval = 3 min Hyd. volume = 404 cuft
Drainage area = 0.020 ac Curve number = 98*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 6.00 min

Total precip. = 6.18in Distribution = Custom

Storm duration F:\Job Files\1608610 Faith Ba@ishSefexibAddition\1668884 Civil\storm water rep

* Composite (Area/CN) = [(0.160 x 98) + (0.140 x 80)] / 0.020

Downspout
Q (cfs) Hyd. No. 6 -- 100 Year Q (cfs)
0.50 0.50
0.45 0.45
0.40 0.40
0.35 0.35
0.30 0.30
0.25 0.25
0.20 0.20
0.15 0.15
0.10 0.10
0.05 0.05
0.00 0.00
0 180 360 540 720 900 1080 1260
Time (min)

——— Hyd No. 6



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Monday, 03 /4 /2019
Hyd. No. 7

Roof Basin 1

Hydrograph type = SCS Runoff Peak discharge = 0.864 cfs

Storm frequency = 100 yrs Time to peak = 726 min

Time interval = 3 min Hyd. volume = 2,224 cuft
Drainage area = 0.110 ac Curve number = 98*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 6.00 min

Total precip. = 6.18in Distribution = Custom

Storm duration F:\Job Files\1608610 Faith Ba@ishSefexibAddition\1668884 Civil\storm water rep

* Composite (Area/CN) = [(0.160 x 98) + (0.140 x 80)] / 0.110

Roof Basin 1

Q (cfs) Hyd. No. 7 -- 100 Year Q (cfs)
1.00 1.00
0.90 0.90
0.80 0.80
0.70 0.70
0.60 0.60
0.50 0.50
0.40 0.40
0.30 0.30
0.20 0.20
0.10 / \ 0.10
0.00 - 0.00

0 180 360 540 720 900 1080 1260
Time (min)

== Hyd No. 7



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Monday, 03 /4 /2019
Hyd. No. 8

Roof Basin 2

Hydrograph type = SCS Runoff Peak discharge = 1.649 cfs

Storm frequency = 100 yrs Time to peak = 726 min

Time interval = 3 min Hyd. volume = 4,246 cuft
Drainage area = 0.210 ac Curve number = 98

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 6.00 min
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Appendix G:
Pipe Sizing Spreadsheet
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Excel Engineering Project No. 1818280 Project Name Elm Grove Heights

Pipe Data Pipe Capacity (100-yr)

Pipe No. [Diameter (FT)|Slope (FT/FT) |Manning's n |Basin No. Total Flow (cfs) |Total Flow (gpm) |Full Flow Capacity (cfs) |Full Flow Capacity (gpm)
1 1 0.0050 0.012 1 2.00 898 2.74 1228
2 0.83 0.0100 0.012 2 0.83 373 2.35 1057
3 0.83 0.0100 0.012 3 1.39 624 2.35 1057
4 0.66 0.0075 0.012 Roof 1 0.86 386 1.11 497
5 0.83 0.0100 0.012 Roof 1, 4 1.46 655 2.35 1057
6 1 0.0100 0.012 Roof 1, Roof 2, 4, DS 3.27 1468 3.87 1737
7 0.66 0.0075 0.012 Downspout 0.16 72 1.11 497
DS 0.33 0.0100 0.012 Downspout 0.16 72 0.20 90

Roof 0.83 0.0100 0.012 Roof 2 1.65 741 2.35 1057

* Pipes 8-12 are sized based on HydroCAD calculations

Full Flow Capacity based off Manning's Equation Q-= 149 R2/3§1/24
n
Typical Manning's n
Where: Q = Full Flow Capacity of Pipe (cfs) HDPE 0.012
n = manning's roughness coefficient PVC 0.012
R = hydraulic radius (ft) (D/4) Concrete 0.013
s = hydraulic gradient, slope (ft/ft) CMP 0.024

a = flow area (sq. ft.)

*Total Flow calculated via TR-55 hydrologic calculations. Reference Storm Pipe Basin Map & TR-55 Calculations




Appendix H:
Geotechnical Report and NRCS Websoil Survey
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Hydrologic Soil Group—Milwaukee and Waukesha Counties, Wisconsin
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Hydrologic Soil Group—Milwaukee and Waukesha Counties, Wisconsin
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The soil surveys that comprise your AOI were mapped at
1:15,800.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil
line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more detailed
scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
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Survey Area Data: Version 13, Oct 6, 2017
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Hydrologic Soil Group—Milwaukee and Waukesha Counties, Wisconsin

Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

Lu

Loamy land D 2.7

84.4%

Sm

Sebewa silt loam, 0to 2 |B/D 0.5
percent slopes

15.6%

Totals for Area of Interest 3.2

100.0%

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive
precipitation from long-duration storms.

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 (low runoff potential) when
thoroughly wet. These consist mainly of deep, well drained to excessively
drained sands or gravelly sands. These soils have a high rate of water
transmission.

Group B. Soils having a moderate 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 to moderately coarse texture.
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay
layer at or near the surface, and soils that are shallow over nearly impervious
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in
their natural condition are in group D are assigned to dual classes.

Rating Options

Aggregation Method: Dominant Condition

USDA

=0
|

Natural Resources Web Soil Survey
Conservation Service National Cooperative Soil Survey

6/6/2018
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Hydrologic Soil Group—Milwaukee and Waukesha Counties, Wisconsin

Component Percent Cutoff: None Specified
Tie-break Rule: Higher

UsDA  Natural Resources Web Soil Survey 6/6/2018
== Conservation Service National Cooperative Soil Survey Page 4 of 4



AMERICAN
A ENGINEERING
3 TESTING, INC.
B

GONSULTANTS
* ENVIRONMENTAL
* GEQTECHNICAL
* MATERIALS

* FORENSICS

www.amengtest.com

REPORT OF GEOTECHNICAL EXPLORATION
Elm Grove Heights Senior Apartments

13040 W. Bluemound Road
Elm Grove, Wisconsin

Date:

May 25, 2018

Prepared for:

Horizon Development Group, Inc.
5201 East Terrace Drive, Suite 300
Madison, Wisconsin 53718

AET Project No. 12-03211



AMERICAN
ENGINEERING
TESTING, INC.

May 25, 2018

Mr. Will Rutherford

Horizon Development Group, Inc.
5201 East Terrace Drive, Suite 300
Madison, Wisconsin 53718

RE: Report of Geotechnical Exploration
EIm Grove Heights Senior Apartments
13040 W. Bluemound Road
EIm Grove, Wisconsin
AET Project No. 12-03211

Dear Mr. Rutherford:

We are pleased to present the results of our siazguexploration program for your EIm Grove
Heights Senior Apartments project. These serviog®wwerformed according to our proposal to
you dated April 24, 2018.

We are submitting an electronic (PDF) version a$ tireotechnical report to you. Unless you
request otherwise, we will not submit any hard espif the report.

We appreciate the opportunity to work with you bis tphase of the project. Please contact us if
you have questions about this report or requirthésrassistance.

Sincerely,

American Engineering Testing, Inc.

Benjamin B. Mattson, P.E.
Senior Geotechnical Engineer

This document shall not be reproduced, except in full, without written approval of American Engineering Testing, Inc.

4203 Schofield Avenue, Suite 1 = Schofield, Wisconsin 54476 = 715-359-3534 = www.amengtest.com
AN AFFIRMATIVE ACTION AND EQUAL OPPORTUNITY EMPLOYER

Page i



Report of Geotechnical Exploration
Elm Grove Senior Heights Apartments

13040 W. Bluemound Road; Elm Grove, Wisconsin AMERICAN

May 25, 2018 ENGINEERING

AET Project No. 12-03211 TESTING, INC.
Signature Page

Prepared for: Prepared by:

Mr. Will Rutherford American Engineering Testing, Inc.

Horizon Development Group, Inc. 4203 Schofield Avenue, Suite 1

5201 East Terrace Drive, Suite 300 Schofield, Wisconsin 54476

Madison, Wisconsin 53718 (715) 359-3534/www.amengtest.com

Report Authored By: Review Conducted By:

Benjzﬁ]in Mattson, P.E. Andrew J. Walters, P.E.

Senior Geotechnical Engineer Manager / Engineer 11

Copyright 2018 American Engineering Testing, Inc.
All Rights Reserved

Unauthorized use or copying of this document is strictly prohibited by anyone other than the client for the specific project.

Page ii



Report of Geotechnical Exploration
EIm Grove Senior Heights Apartments

13040 W. Bluemound Road; EIm Grove, Wisconsin AMEAN
May 25, 2018 ENGINEERING
AET Project No. 12-03211 TESTING, INC.

TABLE OF CONTENTS

TraNSIMITTAI LETEET....ceeeeeeeieteeie ettt e e e e e e e e e e e e e eeeeeeeenbnnnnns [
SIGNATUIE PAJE .. .ciiiiiiiieieeee e e e e e e s e e e e e e e e e e et e e e eeeaetae e e e s s e aeeeeeaaeeeeeeeeeennnnnnns i
TABLE OF CONTENTS ..ottt eeeee ettt e e e e e e e e s e s nnnsnnnesseneees iii
1.0 INTRODUGCTION ...ttt bbbttt e e e e e e e e e e e e e e s e s s s s s nnnneeeeeeeeeeeeeeeasssaaannnns 1
2.0 SCOPE OF SERVICE ....coiiiiiiiiiiiiie ettt e e e aaaaaaaaaaaasassssssssassesseeaaaassssssasanssssssssssnes 1
3.0 PROJECT INFORMATION ....ottttiiiiiee ittt e e e e 1
4.0 SUBSURFACE EXPLORATION AND LABORATORY TESTING....cccoeeeeeeeiiiiiiiiinns 1
5.0 SITE CONDITIONS ....cciiiiiiiiiii ettt e e e e e e e e e e e e e e e e s 2
5.1 SUIface ODSEIVALIONS .......uvuuiiiiiiieeae e ettt e e e e e e e aaaaeeaeaeaaeaeeeeeessseennnnns 2
5.2 SUDSUIMACE SOIIS ...ttt ettt e e e e e e s e st e e e e e 3
RGN €] (o 18] a0 111 7= 1= (PP 3
6.0 BUILDING RECOMMENDATIONS. ....cittiiiiitiiis ittt eea e e e e e e e e e e e e s snneeeeees 3
6.1 APPIrOACH DISCUSSION ...t eeeeeeet e e e e e et e e ettt s e e e e e e e e e aaeeaeas 3
AT | (=3 o (=] o = = Lo o 4
6.3 FOUNAALION DESIGN...ciiiiiiiiiiiiiii s et e ettt e e e e e e e e e e e e e e eeeeeeeeeeaeeeeeseseebnnnnaa s 5
0 (o o T g = o N I 1Y [ | o RS 6
6.5 Basement Wall Backfilling, Earth pressures, Brainage Requirements ...................c.....
6.6 Exterior SIabs and SIdEWAIKS ...........ceuiiiiiiiiiiiii e 7
6.7 Seismic DesignN CONSIAEIALIONS .........ucereererieeiiiiiiiiiiiiiitiirra e e e e e e aaeeeee e e e e e aeeeeeeeaeene 8
7.0 BITUMINOUS PAVEMENT RECOMMENDATIONS .....ooiiiiiiiiiiiiieeeeeeeeeeeivieeeee 8
7.1 APPIrOACKH DISCUSSION ...ttt eeeeeeeti e e e e e e e et ee bbb s e e e e e e e e e e aaeeaas 8
7.2 Pavement Subgrade Preparation ... oeeeeeeeerieeeeeuueisiiisssseessssssesseeasssseeeees 9
7.3 Pavement DesSign ParametersS ........... oo eeeeeeeeeeemummmmnnnaaaaaaaaaaasenmaeaeaseeseeeemmmmnnn 10
7.4 Pavement Fatigue and MaiNtENANCE ..... .o e e eeeeeeeeeeeeiiiiiiisss s e e e e e e e aaesaaeeaaaaeaeenens 10
8.0 CONSTRUCTION CONSIDERATIONS ...ttt e e e e e e e e 10
8.1 GIOUNTWALET ....eeeiiiiiiiieie ettt e e e e e e e e e e e e e e s e s s s rnnne et e e e e e e e e aeeaeeeaaanaaanns 10
8.2 DIStUrbaNCe Of SOIIS......ceeiiiiiiiiiiieeeee et ee e e e e e 11
8.3 Excavation BaCKSIOPING ....uuuueiiiiie e e e e e e e e e e e e e e e e e e e 11
8.4 Observation and TeSHNG ..........uuuuitaaaaar ettt e e e e e e e e e e e aeeeeeeeeeeeeeeraan s 11
0.0 LIMITATIONS ..ttt ettt et e e e e e e e e e e e s s e bbbt b ettt e e e e e s s e e s e annbbbbbbbee e e e e 11
APPENDIX A Geotechnical Field Exploration and Tegt

Boring Log Notes

Unified Soil Classification System

Figure 1 — Boring Locations

Subsurface Boring Logs

SBD-10793 — Soil and Site Evaluation — Storm

APPENDIX B Geotechnical Report Limitations and @alines for Use

Page iii



Report of Geotechnical Exploration
EIm Grove Senior Heights Apartments

13040 W. Bluemound Road; EIm Grove, Wisconsin AMEAN
May 25, 2018 ENGINEERING
AET Project No. 12-03211 TESTING, INC.

1.0 INTRODUCTION

Horizon Development Group, Inc. (Horizon) is pramgl planning and construction services for

the proposed EIm Grove Heights Senior Apartmentgept in EIm Grove, Wisconsin. To assist

planning and design, Horizon authorized Americagig®ering Testing, Inc. (AET) to conduct a

subsurface exploration program at the site andpara geotechnical engineering review for the
project. This report presents the results of thevabservices and provides our engineering
recommendations based on this data.

2.0 SCOPE OF SERVICE

AET's services were performed according to our gsapto Horizon dated April 24, 2018. The
authorized scope consists of:
* Nine standard penetration test borings to deptt@stof25 feet each.
» Visual/manual classification and limited laborattegting of the recovered soil samples.
» Geotechnical engineering review based on the galatland preparation of this report.

These services are intended for geotechnical pagpdie scope is not intended to explore for the
presence or extent of environmental contamination.

3.0 PROJECT INFORMATION

The project will include a 3- to 4-story apartménilding covering a footprint of about 24,000
square feet. The building, which will include agismbasement level for underground parking, will
be wood-framed above-grade. The main floor elemasopreliminary planned at 750.5 feet and
the parking level will probably be 10 feet lowehélproject will include an exterior paved parking
lot on the east side of the building and a storrewatanagement area on the north end of the site.

The above stated information represents our uratetsig of the proposed construction and is an
integral part of our engineering review. It is inn@mt we be contacted if there are changes from
that described so we can evaluate if modificationsur recommendations are appropriate.

4.0 SUBSURFACE EXPLORATION AND LABORATORY TESTING

Our subsurface exploration program for this progectsisted of drilling nine borings with standard
penetration testing (SPT) and sampling on May 1d Hs 2018. Horizon and AET mutually
agreed on the number, depths, and locations didhiags. The approximate boring locations are
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shown on Figure 1 in Appendix A. We measured thréasa elevations at the boring locations,
using as our benchmark a manhole rim just northefabie project site.

Prior to drilling, we contacted Wisconsin Diggerstkhe to locate public underground utilities at

the site. We also subcontracted a private utibigator to mark private utilities near our boring

locations. We drilled the borings using 3¥-inchidesdiameter hollow-stem augers. Refer to
Appendix A for details on the drilling and samplimgethods, the classification methods, and the
water level measurement detalils.

The boring logs are found in Appendix A and contaiformation concerning soil layering,
geologic description, moisture condition, and USCRssifications. Relative density or
consistency is also noted for the natural soilsiciwrare based on the standard penetration
resistance (N-value).

We performed 40 moisture content tests and 37 dmamhcompressive strength tests (gp, pocket
penetrometer) on the recovered soil samples. Bhedsults are shown on the boring logs, adjacent
to the samples on which the tests were performed.

Wisconsin Department of Safety and Professionavi€es (DSPS) form SBD-10793 “Soil
Evaluation — Storm” is included in Appendix A. THmm includes USDA soil classifications,
infiltration rates established by State of Wiscansbde (based on soil texture), and other
characteristics of the soils we encountered inrgpB-9.

5.0 SITE CONDITIONS
5.1 Surface Observations

The proposed project site is currently undevelop#tipugh we were told the site was previously
occupied by a motel, which was razed prior to 200 northern one-third of the site is wooded,
while the southern two-thirds has only scattereddr The site generally slopes downward from
south to north, with an elevation relief of aboute@t across the building footprint. There is a
sanitary sewer easement in the northern portidgheosite; the sewer invert is about 11 to 17 feet
deep, according to a topographic survey drawingamed by others.

Page 2 of 11



Report of Geotechnical Exploration
EIm Grove Senior Heights Apartments

13040 W. Bluemound Road; EIm Grove, Wisconsin AMEAN
May 25, 2018 ENGINEERING
AET Project No. 12-03211 TESTING, INC.

5.2 Subsurface Soils

Below the surficial topsoil (and pavement in borB®), we encountered fill overlying till. The
fill was various mixtures of clay, silt, sand, agdavel, with organics at and near the ground
surface. We found some pieces of wood from abobittd.9.5 feet deep in boring B-2. We
encountered auger refusal on an unknown obstruetica depth of about 6.5 feet in B-4. We
encountered some asphalt pieces at a depth of &ldeat in boring B-6.

There were two distinct layers of till. The uppéirnwas mostly lean clay, silt, and silty clay. The
lower till layer was mostly gravel with varying shrclay, and silt content; cobbles and boulders
can also be present and common in this formation.

5.3 Groundwater

We measured groundwater levels at the depths andteins shown in Table 1. It is likely that at
least some of the water levels had reached stgtidilrium prior to borehole abandonment.
Groundwater levels will fluctuate due to varyingasenal and annual rainfall and snow melt
amounts and other factors.

Table 1: Groundwater Measurements

Surface Groundwater
Elevation|Groundwate| Elevation
Boring| (feet) | Depth (feet) (feet) Comments
B-1 749.0 12.6 736.4 Water measured in piezomeE3& 2 feet on 5/25/2018
B-2 748.7 15.7 733.0
B-3 747.7 11.7 736.0
B-4 746.9 13.0 733.9
B-5 746.5 9.8 736.7 Water measured in piezometé8ai3 feet on 5/25/2018
B-6 745.1 12.6 732.5
B-7 740.8 8.3 732.5
B-8 746.8 N/A N/A Water not observed
B-9 741.0 N/A N/A Water not observed

6.0 BUILDING RECOMMENDATIONS
6.1 Approach Discussion

Based on the subsurface conditions found in oungsrand on our understanding of the project,
it is our opinion the building can be supportedaoconventional footing foundation after proper
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site preparation has taken place. We recommendhbdielow-grade drainage system consist of
perimeter drains and underslab drains. Detailsiof@commendations are presented below.

6.2 Site Preparation
6.2.1 Excavation

To prepare the building area for foundation andrflelab support, we recommend removal of all
remaining existing building components (includiegimidations and floor slabs, if any are found),
pavement, organic soils, existing fill, and othesuitable soils that are encountered. Table 2 lists
our estimated subcut depths; we anticipate that ofais unsuitable material will be removed
as excavation to the planned depths to accommadatbasement level. An experienced soils
technician or geotechnical engineer should perfolbservations during construction to determine
actual required subcut depths, which could be motess than anticipated.

Table 2: Estimated Subcut Depths/Elevations

Surface Estimated Subcut Estimated Subcut
Boring | Elevation (feet Depth (feet) Elevation (feet)
B-1 749.0 9.5 739.5
B-2 748.7 9.5 739.2
B-3 747.7 7 740.5
B-4 746.9 7 739.9
B-5 746.5 4.5 742.0
B-6 745.1 7 738.1
B-7 740.8 2 738.8

If subcutting extends below the proposed foundatjatde, the excavation bottom and resultant
engineered fill system must be oversized laterbltyond the planned outside edges of the
foundation to properly support the loads exertedhay foundation. This engineered fill lateral
extension should at least be equal to the verdiepth of fill needed to attain foundation grade at
that location (i.e., 1:1 lateral oversize).

The soils near the base of the excavation are ygdceptible to disturbance, especially when
wet. We recommend that excavation of the final & fif soil be performed using an excavator
bucket with a smooth blade (i.e. with no teethg plurpose of this is to reduce disturbance of the
subgrade. Additionally, we strongly recommend thmget team consider placing a working mat,
such as a layer of breaker run, at the base ahtbavation, to reduce disturbance of the subgrade.
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Temporary construction dewatering will probablyreeessary, depending on water levels (static
and perched) during construction and excavatiothdefhe contractor is responsible for selecting
an appropriate dewatering system.

6.2.2 Fill Placement and Compaction

For ease and placement of compaction, we recomihandlll supporting the building foundation
and/or floor slab be granular soil having a maximafri2% by weight passing the No. 200 sieve,
and a maximum particle size of 2 inches. Howevee, gur discussion in Section 6.4 regarding
underslab drainage system recommendations. Théngxsoils at the site (within the expected
excavation depths) would probably not be suitabted-use except in green spaces.

Fill placed to attain grade for foundation and/abssupport should be compacted in thin lifts,
such that the entire lift achieves a minimum contipadevel of 95% of its maximum modified
Proctor dry density (ASTM D1557). For granular spiwe anticipate a lift thickness on the order
of 6 to 8 inches may be appropriate, although shsuld be reviewed in the field at the time of
construction.

6.3 Foundation Design

The building can be supported on a conventiondlelkdundation system founded on competent
naturally-occurring soils, or on fill placed andngpacted over a suitable subgrade, provided the
site has been prepared in accordance with the atemmmmendations. We recommend that
perimeter foundations for heated building spaces heaninimum of 4 feet below exterior grade
for protection from frost penetration. Interior fows in heated areas should bear at least 18snche
below the finished floor elevation to provide cowiment to the bearing stratum. Footings in
unheated areas should be extended to a minimumb5ofeét below surrounding grade. We
recommend that column footings and continuous Yeatings for this project have minimum
widths of 3 feet and 18 inches, respectively.

Based on the subsurface conditions we encountamddpeovided our recommendations are
followed, it is our opinion the foundation for thailding can be designed based on a net maximum
allowable soil bearing pressure of 3,000 psf. kbus judgment this design pressure will have a
factor of safety of at least 3 against the ultintzaring capacity.
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With this design we estimate maximum total settletna the building of up to 1 inch, and
differential settlements of half this amount ov&Gafoot distance, if the bearing soils are not,sof
wet, disturbed, or frozen at the time of constaucti

6.4 Floor Slab Design

As mentioned in Section 6.1, we recommend an ufadedsainage system be included below the
basement floor. This drainage layer should inclideast 12 inches of free-draining sand meeting
the gradation requirements of Table 3. As an adiéra to the sand, it would be allowable to use
crushed stone with a size in the range of % inchitwh, with less than 3% by weight passing the
No. 200 sieve.

Table 3: Underslab Sand Layer Gradation Requiremerg

Sieve Size Percent Passing (%)
3/8 inch 100
No. 4 90 to 100
No. 10 45 to 90
No. 40 5to 35
No. 200 0to3

If sand is used, it should be compacted to at 188%t of its maximum Modified Proctor dry
density. If crushed rock is used, it should be ffgroompacted. A geosynthetic filter fabric should
be placed between the drainage layer and the ymugrsubgrade; the fabric should meet the
requirements of WisDOT 645, Type DF. Drain pipesgpped in filter fabric, should be placed at
the bottom of the drainage layer to collect andaesenwater.

Interior backfill in under slab utility trenchesdam footing trenches should be held to the same
requirements of Section 6.2.2. Provided our sigp@ration recommendations are followed, the
structural engineer can use a modulus of subgestion of 175 pounds per cubic inch to design
the floor slab thickness and reinforcement.

The project team should consider whether a vagarder is necessary. The purpose of a vapor
retarder is to reduce the potential for the upwargration of water vapor from the soil into and
through the concrete slab. Water vapor migratinggard through the slab can damage floor
coverings such as the carpeting, wood, or paingseand contribute to excess humidity and
microbial growth in the building. Various methodsvapor retarder construction are described in
Part 2, Section 302.2R of the American Concretstirie Manual of Concrete Practice
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The slab-on-grade should be designed and congtrdcti®wing the recommendations of the
Portland Cement Association and the American Caeactastitute. The slab should have
construction joints/control joints at spacings moaeended by the Portland Cement Association
and the American Concrete Institute to mitigatd,rmt eliminate, slab curling and cracking. The
floor slab should be cast independent of the fotiodawvalls of the building to allow relative
movement of the slabs and footings to occur witlawising excessive distress to the structure.

6.5 Basement Wall Backfilling, Earth pressures, andrainage Requirements

Interior backfill against the basement walls (atiteo walls that are unevenly backfilled) should
be granular, free-draining soil with less than 54veight passing the No. 200 sieve. Below-grade
wall backfill should be compacted to at least 95%omaximum modified Proctor dry density.
Heavy towed or self-propelled compaction equipnstauld_not be used for backfill compaction
within 6 feet of the walls, in order to avoid impag excessive permanent lateral stresses on the
walls. Rather, manually-operated vibratory or intpgamnpaction equipment should be used.

We anticipate that these walls would be sufficienigjid that they would not yield or translate a

sufficient amount to develop the full active eartimdition. Thus, we recommend designing these
walls for the partly mobilized active earth conaliti Assuming that the moist unit weight of the

compacted backfill would be approximately 125 paipdr cubic foot, we recommend using an
equivalent fluid density of 55 pounds per cubictftor the wall design. Loads next to the walls

would impart lateral stresses in addition to thehe@ressure. This surcharge load should be
calculated as 0.5 times the adjacent vertical Bad(

Drain pipes should be placed at the base of thebaakfill zone to collect and remove water that
infiltrates the wall backfill. The invert of thealn pipes should be at or only a few inches above
bottom of footing. The drains should consist oftowmous 4-inch diameter perforated PVC pipe,
with at least 4 inches of free-draining gravel drsiges; this gravel should be in the size range o
about 3/8-inch to 1 inch. The pipes and gravel khba completely enveloped by a geosynthetic
filter fabric meeting the requirements of WisDOT564ype DF; fabrics that do not meet the
requirements of Type DF are not suitable.

6.6 Exterior Slabs and Sidewalks

Where exterior slabs and sidewalks abut the bigldimey should be designed as structural slabs
supported on footings bearing at least 5 feet dsgp;preparation for these components should
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follow the site preparation requirements of Sectah An air gap of at least 4 inches should be
left below the slab, and insulation panels shouddec the vertical frost walls to act as a
bondbreaker and to prevent adfreezing betweenatilefibed soils and the frost walls.

As an alternative, silty and clayey soils coulddabcut to a depth of 4 feet below bottom of
slab/sidewalk and replaced with non-frost suscép{iNFS) granular fill. This NFS fill subbase
layer should consist of sand, sand and gravel amixlean crushed stone having less than 5% by
weight passing the No. 200 sieve. This fill shooédcompacted to at least 95% of its maximum
modified Proctor dry density. The purpose of camding the NFS subgrade is to reduce the
potential for the characteristic heave (includinffedential heave) that can occur when silty and
clayey soils freeze each winter. This heaving caserthe slabs to jam doors or damage the
structure. We recommend that 4-inch diameter patdor PVC pipes be placed at the base of the
NFS zone to collect and remove precipitation ambfiuthat infiltrates the NFS backfill. These
drain pipes should be wrapped in a geosynthetier flabric and lead to a suitable discharge
location.

For either option, the design should include tramsi zones from the frost-protected
slabs/sidewalks to unprotected (or less proteceels. The purpose of this is to reduce the risk
of abrupt transitions in frost heave of slabs aadements.

6.7 Seismic Design Considerations

According to the International Building Code, thgeSClass is determined by the average soil
properties in the top 100 feet of soil. Based onbmrings and geologic conditions at the sites it i
our opinion the project site should be classifis®ie Class D per Table 1613.5.2 of the IBC.

7.0 BITUMINOUS PAVEMENT RECOMMENDATIONS
7.1 Approach Discussion

The silty and clayey soils at this site are moagyab highly moisture sensitive and will become
easily disturbed by construction activity. Everthié contractor uses appropriate methods, it is
possible that wet weather during (or in the moielasling up to) construction could make the on-
site soils very difficult to use. The project teamd contractor must understand this risk and take
appropriate precautions.
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Most of the soils we encountered in our boringssdog draining and highly frost susceptible.
Depending on the desired pavement performancegytbe desirable to include a sand subbase to
improve drainage and frost characteristics; a ssibliaickness of 1 foot is usually acceptable in
vehicle pavement areas. The sand subbase shouldhaeegadation requirements shown in Table
1 and be compacted to at least 95% of its maximwdifred Proctor dry density; clean crushed
stone would also be suitable as a subbase laygeo&ynthetic separation fabric (WisDOT 645,
Type SAS) should be placed between the subbasthandhderlying subgrade. As an alternative
to a subbase in vehicle pavement areas, it magdeptable to use a thickened base course layer,
although performance will likely be reduced. Ifibbase (or other drainage) layer is included,
drain pipes must be included to collect and remeater.

Table 4: Sand Subbase Layer Gradation Requirements

Sieve Size Percent Passing
1inch 100
No. 4 60 to 100
No. 40 10 to 80
No. 100 0to 20
No. 200 0to 5

7.2 Pavement Subgrade Preparation

In areas of pavement reconstruction, we recommentplete removal of all existing pavement,
organic soils, and other unsuitable soils that f@yound. An experienced soils technician or
geotechnical engineer should perform observatiomsng construction to determine actual
subcutting requirements.

After removal of these materials and excavatioth® required depth, the top 12 inches of the
exposed subgrade should be surface compacted mimum of 95% of its maximum modified
Proctor dry density. Moisture conditioning will frably be necessary to meet this compaction
requirement. In addition, each area should be protdéd (with an appropriate construction
vehicle) and observed for signs of poor performamga geotechnical engineer or experienced
soils technician, just prior to placing new fillllAoft areas should be dug out and corrected.

Where new fill is needed below the subbase and ¢t@msse in pavement areas, we recommend it
consist of non-organic soils similar to the exigtsoils at the site. Fill placed to attain subgrade
elevation in pavement areas should be compactddnrifts, such that the entire lift achieves a
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minimum compaction level of 95% of its maximum nfaet Proctor dry density. We anticipate a
lift thickness on the order of 4 to 8 inches mayappropriate, although this should be reviewed in
the field at the time of construction.

7.3 Pavement Design Parameters

Table 5 lists our recommended parameters theagineer can use to design the site pavements.
These recommendations are based on the soil comsliiound in our borings, subgrade
preparation as described in Sections 7.1 and AR, tlee anticipated new fill. If the subgrade
conditions vary from those encountered in our lgsjnve should be contacted to review our
recommendations.

Table 5: Pavement Design Parameters

Design Parameter Recommended Value
Frost Index F-4
Design Group Index 16
Soil Support Value 3.7
Resilient Modulus 2800 psi
Modulus of Subgrade Reactior 125 pci

7.4 Pavement Fatigue and Maintenance

Regardless of the subgrade preparation and dekgowner should expect that cracks will appear
in the bituminous pavement within 1 to 3 years tuthermal expansion and contraction, and due
to the loss of volatiles from the bituminous cemdihitese cracks cannot be avoided; they should
be cleaned annually and filled with a hot bitumis@ealant. Within three to five years after
construction, cracks and depressions may appeaednily traveled areas, such as drive aisles.
Such areas should be cut out and repaired expaslijito extend the pavement life. Periodically
during the pavement life, the engineer responsdslenaintenance of the facility should determine
the need to apply a seal coat of hot bituminousraokl chips.

8.0 CONSTRUCTION CONSIDERATIONS
8.1 Groundwater

Based on the conditions found in our borings, ibus opinion the contractor might encounter
groundwater (static and/or perched) at this dite.likely that wet soils will be encountered et
excavations. If water is encountered in the exdéamaf it should be promptly pumped out before
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compacted fill or concrete are placed. The contrasitould not be allowed to place fill or concrete

into standing water, or over softened soils intenapt to displace these materials. This technique
can result in trapping softened soils under foajrfgpor slabs, and/or pavements, resulting in

excessive post-construction settlement, even istdfeened zone is only a few inches thick.

8.2 Disturbance of Soils

The soils at this site are sensitive to disturbaand will become easily disturbed under
construction traffic, especially when wet. If sdilscome disturbed, they should be subcut to the
underlying undisturbed soils, followed by placemeithew compacted fill.

8.3 Excavation Backsloping

If excavation faces are not retained, the excamatghould maintain maximum allowable slopes
in accordance wit@SHA Regulations (Standards 29 CFR), Part 1926p&ulf, “Excavations”

(can be found on www.osha.gov). Even with the neglOSHA sloping, water seepage or surface
runoff can potentially induce sideslope erosionumming which could require slope maintenance.

8.4 Observation and Testing

The recommendations in this report are based osubgurface conditions found at our test boring
locations. Since the soil conditions can be expmetiievary away from the soil boring locations,

we recommend on-site observation by a geotechergiheer/technician during construction to
evaluate these potential changes. Soil densityngeshould also be performed on new fill placed
in order to document that project specificationsd@mpaction have been met.

9.0 LIMITATIONS

Within the limitations of scope, budget, and schedwe have endeavored to provide our services
according to generally accepted geotechnical eegimg practices at this time and location. Other
than this, no warranty, express or implied, is nded. Important information regarding risk
management and proper use of this report is ginekppendix B entitled “Geotechnical Report
Limitations and Guidelines for Use.”
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Appendix A
Geotechnical Field Exploration and Testing
AET Project No. 12-03211

A.1 FIELD EXPLORATION

The subsurface conditions at the site were explbyedrilling nine standard penetration test boririfjse boring locations are
shown on Figures 1 and 2.

A.2 SAMPLING METHODS

A.2.1 Split-Spoon Samples (SS)

Standard penetration (split-spoon) samples wereated in general accordance with ASTM: D1586. N$TM test method
consists of driving a 2-inch O.D. split-barrel sdenpnto the in-situ soil with a 140-pound hammeopped from a height of 30
inches. After an initial set of 6 inches, the numbehammer blows to drive the sampler the nexirnthes is known as the
standard penetration resistance or N-value.

In the past, standard penetration N-value teste werformed using a rope and cathead for theridt@rop system. The energy
transferred to the split-spoon sampler was typjdatiited to about 60% of its potential energy daghe friction inherent in that
system. That converted energy provided what is knasvan b blow count.

Most drill rigs today incorporate an automatic haenfift and drop system, which has higher enerdigiehcy and subsequently
results in lower N-values than the traditionab Malues. We use a Pile Driving Analyzer (PDA) amdiastrumented rod to
measure the actual energy generated by the autohzatimer system. The drill rig (AET rig number %8 used for this project
has a measured energy transfer ratio of 89%. Thaldés reported on the boring logs and the corredipg relative densities
and consistencies are from the field blow countstaawve not been adjusted teoNalues.

A.2.2 Disturbed Samples (DS)/Spin-up Samples (SU)
Sample types described as “DS” or “SU” on the ptogs are disturbed samples, which are taken frenilights of the auger.
Because the auger disturbs the samples, possiblaysying and contact depths should be considemaoximate.

A.2.3 Sampling Limitations

Unless actually observed in a sample, contactsdmtwgoil layers are estimated based on the spatsamples and the action
of drilling tools. Cobbles, boulders, and othegkobjects generally cannot be recovered fromikteshgs, and they may be
present in the ground even if they are not notetherboring logs.

Determining the thickness of “topsoil” layers isially limited, due to variations in topsoil defiioih, sample recovery, and other
factors. Visual-manual description often reliescotor for determination, and transitioning changas account for significant

variation in thickness judgment. Accordingly, thepsoil thickness presented on the logs should eothke sole basis for

calculating topsoil stripping depths and volumésndre accurate information is needed relatindgitokiness and topsoil quality

definition, alternate methods of sample retrieval testing should be employed.

A.3 CLASSIFICATION METHODS

Soil descriptions shown on the boring logs are thasethe Unified Soil Classification System (USCH)e USCS is described
in ASTM: D2487 and D2488. Where laboratory classifion tests (sieve analysis or Atterberg Limitayd been performed,
accurate classifications per ASTM: D2487 are pdssibtherwise, soil descriptions shown on the lplags are visual-manual
judgments. Charts are attached which provide infion on the USCS, the descriptive terminology, #Hr@symbols used on
the boring logs.

The boring logs include descriptions of apparertdlagy. The geologic depositional origin of eachl dayer is interpreted
primarily by observation of the soil samples, whoem be limited. Observations of the surroundinmptyaphy, vegetation, and
development can sometimes aid this judgment.

Appendix A - Page 1 of 2 AMERICAN ENGINEERING TESTING, INC



Appendix A
Geotechnical Field Exploration and Testing
AET Project No. 12-03211

A.4 WATER LEVEL MEASUREMENTS

The ground water level measurements are showneabdttom of the boring logs. The following infornuat appears under
“Water Level Measurements” on the logs:

» Date and Time of measurement

» Sampled Depth: lowest depth of soil sampling attitine of measurement

e Casing Depth: depth to bottom of casing or holla@arsauger at time of measurement

» Cave-in Depth: depth at which measuring tape stofise borehole

» Water Level: depth in the borehole where free wistencountered

» Drilling Fluid Level: same as Water Level, excdmittthe liquid in the borehole is drilling fluid

The true location of the water table at the botawations may be different than the water levelsisneed in the boreholes. This
is possible because there are several factorséimaaffect the water level measurements in thehodee Some of these factors
include: permeability of each soil layer in profileresence of perched water, amount of time betwester level readings,
presence of drilling fluid, weather conditions, arst of borehole casing.

A.5 TEST STANDARD LIMITATIONS

Field and laboratory testing is done in generaf@anance with the described procedures. Compliaviteany other standards
referenced within the specified standard is neittiierred nor implied.

A.6 SAMPLE STORAGE

Unless notified to do otherwise, we routinely retegpresentative samples of the soils recovered fhe borings for a period of
30 days.
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BORING LOG NOTES

DRILLING AND SAMPLING SYMBOLS

Symbol

B, H, N:
CA:
CAS:

CC:
COT:
DC:
DM:
DR:
DS:
FA:

HA:
HSA:

LG:
MC:

N (BPF):
NQ:
PQ:

RD:
REC:

REV:
SS:
SuU
TW:

WASH:

WH:

94mm:

<

Definition

Size of flush-joint casing

Crew Assistant (initials)

Pipe casing, number indicates nominal diamiter
inches

Crew Chief (initials)

Clean-out tube

Drive casing; number indicates diameter in @gh
Drilling mud or bentonite slurry

Driller (initials)

Disturbed sample from auger flights

Flight auger; number indicates outside diaméter
inches

Hand auger; number indicates outside diameter
Hollow stem auger; number indicates insidergiter
in inches

Field logger (initials)

Column used to describe moisture condition of
samples and for the ground water level symbols
Standard penetration resistance (N-valubdjows per
foot (see notes)

NQ wireline core barrel

PQ wireline core barrel

Rotary drilling with fluid and roller or dragtb

In split-spoon (see notes) and thin-walled etub
sampling, the recovered length (in inches) of sampl
In rock coring, the length of core recovered (egpeel
as percent of the total core run). Zero indicates n
sample recovered.

Revert drilling fluid

Standard split-spoon sampler (sted; is inside
diameter; 2" outside diameter); unless indicated
otherwise

Spin-up sample from hollow stem auger
Thin-walled tube; number indicates inside ditene
inches

Sample of material obtained by screeningrréiig
rotary drilling fluid or by which has collected ids
the borehole after “falling” through drilling fluid
Sampler advanced by static weight of drill rad
140-pound hammer

Sampler advanced by static weight of drill rod

94 millimeter wireline core barrel
Water level directly measured in boring

Estimated water level based solely on sample

appearance

TEST SYMBOLS

Symbol Definition

CONS: One-dimensional consolidation test

DEN: Dry density, pcf

DST: Direct shear test

E: Pressuremeter Modulus, tsf

HYD: Hydrometer analysis

LL: Liquid Limit, %

LP: Pressuremeter Limit Pressure, tsf

ocC: Organic Content, %

PERM: Coefficient of permeability (K) test; F - e
L - Laboratory

PL: Plastic Limit, %

Op: Pocket Penetrometer strength, tsf (approxinate

Oc: Static cone bearing pressure, tsf

Ou: Unconfined compressive strength, psf

R: Electrical Resistivity, ohm-cms

RQD: Rock Quality Designation of Rock Core, in perc
(aggregate length of core pieces 4" or more intkeng
as a percent of total core run)

SA: Sieve analysis

TRX: Triaxial compression test

VSR: Vane shear strength, remolded (field), psf

VSuU: Vane shear strength, undisturbed (field), psf

WC: Water content, as percent of dry weight

%-200:  Percent of material finer than #200 sieve

STANDARD PENETRATION TEST NOTES

The standard penetration test consists of driviegsampler with
a 140 pound hammer and counting the number of pyted in
each of three 6" increments of penetration. IEdmapler is driven
less than 18" (usually in highly resistant matgyipermitted in
ASTM: D1586, the blows for each complete 6" incratand for
each partial increment is on the boring log. Fatigiancrements,
the number of blows is shown to the nearest Olavbthe slash.

The length of sample recovered, as shown on th&€"RBIlumn,
may be greater than the distance indicated in theldmn. The
disparity is because the N-value is recorded beéhmninitial 6"
set (unless partial penetration defined in ASTM:5B& is
encountered) whereas the length of sample recovsred the
entire sampler drive (which may even extend moaa tt8").

01REP052 (12/08)

AMERICAN ENGINEERING TESTING, INC.



ES

UNIFIED SOIL CLASSIFICATION SYSTEM AMERICAN A
ASTM Designations: D 2487, D2488 ENGINEERING
TESTING, INC. —
Soil Classification Notes
Criteria for Assigning Group Symbols and Group Nardsing Laboratory Tests Group Group Namg ABased on the material passing the 3-in
Symbol g75—mm) sieve.
Coarse-Grained Gravels More Clean Gravels Cu> and 1€c<3F GW Well graded gravEl If field sample contained cobbles or
Soils More than 50% coarse Less than 5% boulders, or both, add “with cobbles or
than 50% fraction retained fines Cu<4 and/or 1>Cc33 GP Poorly graded gravel | boulders, or both” to group name.
retained on on No. 4 sieve CGravels with 5 to 12% fines require dual
No. 200 sieve Gravels with Fines classify as ML or MH GM Silty gravet™ symbols:
Fines more GW-GM well-graded gravel with silt
than 12% fine§ Fines classify as CL or CH GC Clayey gravel GW-GC well-graded gravel with clay
GP-GM poorly graded gravel with silt
Sands 50% or Clean Sands Cu>6 and 1€c<3F SW Well-graded sand GP-GC poorly graded gravel with cla;
more of coarse Less than 5% PSands with 5 to 12% fines require dual
fraction passes fined Cu<6 and 1>Cc>3 SP Poorly-graded sahd symbols:
No. 4 sieve SW-SM well-graded sand with silt
Sands with Fines classify as ML or MH SM Silty sant’ SW-SC well-graded sand with clay
Fines more SP-SM poorly graded sand with silt
than 12% fine§  Fines classify as CL or CH SC Clayey sahd SP-SC poorly graded sand with clay
Fine-Grained Silts and Clays inorganic PI>7 and plots on or above CL Lean claj™"
Soils 50% or Liquid limit less “A” line (Dso)2
more passes than 50 PI<4 orPIots below ML St~V fCu=Dyo/D1, Cc=
the No. 200 “A” line Di10X Deo
sieve . ... - . TV.N
organie Liquid limit—oven driedco.75 oL Organic clay FIf soil contains 25% sand, add “with
(see Plasticity Liquid limit — not dried Organic silf+"© sand” to group name.
Chart below) St fines classify as CL-ML, use dual
Silts and Clays inorganic Pl plots on or above “A” line CH Fat cl&f™ symbol GC-GM, or SC-SM.
Liquid limit 50 Hif fines are organic, add “with organic
or more Pl plots below “A” line MH Elastic sift™™ fines” to group name.
"If soil contains 5% gravel, add “with
organic L it : OH Organic claj™"" ravel” to group name.
’ ﬁ%‘ﬁnﬂ:ﬁow ’ o %M ° If Atterberg limits plot is hatched area,
Organic silf-" soils is a CL-ML silty clay.
Highly organic Primarily organic matter, dark PT  Pedt If soil contains 15 to 29% plus No. 200
soil in color, and organic in odor add ‘with sand” or “with gravel”,
whichever is predominant.
LIf soil contains 80% plus No. 200,
}“ SlEV)“iE e 4{ ” For classification of fine-grained soils and A prEdominantly sand, add “sandy" to
Screen Opening (in) Sieve Number ,f\ne-qrame‘d frlacllon ‘oi coar;e-qrau;ed solls. 7 / group name.
S NEAE 0000 D200 sk N < Mif soil contains 80% plus No. 200,
3 Faonte a1 410 LL = 255 1 & predominantly gravel, add “gravelly”
. 2 E ol then PI =0.73 (LL-20) ;\3/ O‘e\ S to group name.
2 g z o e Pi=7 \e\c"k PI>4 and plots on or above “A” line.
3w Do = 15mm w0 g 5 L tenPizosu® O OPI<4 or plots below “A” line.
'c: ! 4 I / PPl plots on or above “A” line.
2 W - 3 o 9P| plots below “A” line.
g Dx=250m g 20 I RFiber Content description shown below.
o W A o
20 T .80 L
Dio = 0.075mm oA -
A o
0o — o o 100 ‘ i
o 5 10 05 01 0 10 16 20 30 40 5 60 70 80 90 100 110
PARTICLE SIZE IN MILLIMETERS LIQUID LIMIT (LL)
B TRt S S Plasticity Chart
ADDITIONAL TERMINOLOGY NOTESUSED BY AET FOR SOIL IDENTIFICATION AND DESCRIPTION
Grain Size Gravel Percentages Consistency of Plastic Soils Relative Density of Non-Plastic Soils
Term Particle Size Term Percent| Term N-Value, BPH Term N-Value, BPF
Boulders oger A Little Gravel 3% - 149 Very Soft less than 2 Very Loose 0-4
Cobbles 8"12" With Gravel 15% - 29% Soft 2-4 Loose -8
Gravel #é\& to 3" Gravelly 30% - 50% Firm 5-8 Medium Dense 11-30
Sand #20@Hcsieve Stiff 9-15 Dense -8D
Fines (silt & clay) Pass #200/sie Very Stiff 16 - 30 Very Dense Greater tBan
Hard Greater than 80
Moisture/Frost Condition Layering Notes Peat Description Organic Description (if no lab tests)
(MC Column) Soils are described @gsganic, if soil is not peat|
D (Dry): Absense of moisture, gusliry to S ) and is judged to have sufficient organic fin|
touch. Laminations: Lla)‘/'ers_less than Flber content | ontent to influence the Liquid Limit propertiep.
M (Moist): Damp, although free watet n 2 th'Ck of . Term —{(Visual Estimate Slightly organic used for borderline cases.
visible. Soil mstil have a high differing material . . q Root Inclusions
water content (o\@ptimum”). or color. F'b”(_: Peat.. Greater thsn 679 with roots: Judged to have sufficient quantit]
W (Wet/ Free water visible intedde . Hemic Peat: 33 -67% o of roots to influence thé so
Waterbearing): describe non-plastic soils. Lenses: Pockets or Ia%/e"r Sapric Peat: Less than 33% properties.
Waterbearing uspadllates to greater t_han_ 72 Trace roots: Small roots present, but not jud
sands and sand wiith thick qf differing to be in sufficient quantity
F (Frozen): Soil frozen material or color. significantly affect soil perties.
01CLS021 (01/08) AMERICAN ENGINEERING TESTING, INC.
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AMERICAN
A ENGINEERING

SUBSURFACE BORING LOG

TESTING, INC.
AET No: 12-03211 Log of Boring No. B-1 (p.1o0f1)
Project: Elm Grove Heights Senior Apartments; 13040 W. Bluemmund Road; Elm Grove, Wisconsin
DEPTH - FIELD & LABORATORY TESTS
iN ELEv. | Surface Elevation 749.0 ceEoLoay | N | mc SAI'I\YA}?EE FIQEC
FEET | FEET MATERIAL DESCRIPTION “lwc| op | LL | PL %-#200
748.7_n FILL, lean clay with sand and organics, FILL/
1 brown (OL) [TOPSOIL 5| M ss | 15
7470 | FILL, sandy silty clay, alittle gravel, FILL
2 ? A
\trace organics, dark brown and brown
3 (CL-ML) . . 4 | M Ss | 18| 27
FILL, lean clay with sand, alittle gravel,
4 7445 | brown (CL) 15
5 FILL, clayey sand, fine to medium
grained, alittle gravel, brown, wet (SC) 2 | W SS | 12| 19
6 —]
L | 720 b
FILL, lean clay with sand and gravel,
8 brown (CL) 8 | M SS | 11| 16
9 7395 Tl
10 — (Sgﬁ_c)iy LEAN CLAY, gray, wet, stiff 2 Z|TILL
’ 1| W SS | 16| 22
11— /
1o | 7370 % 15
Sandy SILT, gray, wet, loose (ML) ik 1 2
13- 7358 _ _ 10 | W SS | 20
LEAN CLAY with sand, alittle gravel, 18 |>4.5
14+ brown, stiff to very stiff (CL) T
15 —
19| W SS | 24| 16 | 30
16 —
17 4l
18 18 W>< SS | 24| 17 | 40
19 — H
20 —
27 | W SS 12| 17 | 40
21 —
22 —
,5 | 7260 %
GRAVEL with sand, gray, waterbearing, | =
24 very dense (GP) =
25 = 83.9| W Ss | 17
7231 =
End of boring at 25.9 feet
Temporary PVC well screen and riser
inserted into borehole. Final water level
measured on 5/25/2018.
DEPTH:  DRILLING METHOD WATER LEVEL MEASUREMENTS NOTE: REFER TO
SAMPLED| CASING | CAVE-IN | DRILLING | WATER
0-24.5 3.25" HSA DATE | TIME |"DEpTH | DEPTH | DEPTH |FLUIDLEVEL| LEVEL | THEATTACHED
5/14/18| 1415 | 25.9' | 245 | 235 None 15.0' | SHEETSFORAN
5/15/18| 1300 - 23.2' - - 12.6' | EXPLANATION OF
BORNG 0. 5/14/18 5/25/18| 0945 - 23.2" - - 12.9' | TERMINOLOGY ON
DR MD LG: LL Rig 57 THISLOG
03/2011 01-DHR-060



AET_CORP W-ELEV 12-03211.GPJ AET+CPT+WELL.GDT 5/27/18

AMERICAN
ENGINEERING SUBSURFACE BORING LOG
TESTING, INC.
AET No: 12-03211 Log of Boring No. B-2 (p.1o0f1)
Project: Elm Grove Heights Senior Apartments; 13040 W. Bluemmund Road; Elm Grove, Wisconsin
- FIELD & LABORATORY TESTS
DERTH | ELgy. | Surface Elevation 748.7 GEOLOGY | N | MC |SAVPLE| REC
FEET | FEET MATERIAL DESCRIPTION “lwc| op | LL | PL %-#200
7484 ~About 3 inches of deteriorated asphalt ASPHALT
11480 NFILL, gravel with sand, gray, moist (GP)/ k&3 FILL 16 | M SS |20
5 | 7467 | FILL,lean clay with sand and gravel, /\
\dark brown and brown (CL)
3 FILL, lean clay with sand, alittle gravel, 12| M SS 2
dark brown and black (CL)
47 7442 T
5 FILL, sandy silty clay, brown and gray,
with afew pieces of wood (CL-ML) 6 | M SS | 17| 20
6 —]
= P
8 — 2| W >< SS 9
9 7302 Tl
10 - Sandy SILTY CLAY, gray, wet, very TILL
stiff (CL-ML) 18| W SS | 17| 22
11
1o | 7367 _ _ =
LEAN CLAY with sand, alittle gravel,
13 — brown, stiff to very tiff (CL) 9 | M SS | 24| 17 | 45
14 — H
15 —
11 !>< ss | 24| 18| 35
16 — -
17 — 4l
18 18 W>< SS | 24| 17 | 30
19 — H
20 —
18| W SS |24 15| 20
21 —
22 —
o3 | 1257
GRAVEL WITH CLAY and sand, gray, P %
24 — waterbearing, dense (GP-GC) 3"0
. Kk
o AW SS 14
26 - 7225 N7
End of boring at 26.2 feet
DEPTH:  DRILLING METHOD WATER LEVEL MEASUREMENTS NOTE: REFERTO
SAMPLED| CASING | CAVE-IN | DRILLING | WATER
0-24.5 3.25" HSA DATE | TIME |"DEpTH | DEPTH | DEPTH |FLUIDLEVEL| LEVEL | THEATTACHED
5/14/18| 1621 | 26.2' | 245 | 23.8 None 15.9' | SHEETSFORAN
5/14/18| 1628 | 26.2' | 245 | 23.8 None 15.7' | EXPLANATION OF
BORING
COMPLETED: 5/14/18 TERMINOLOGY ON
DR MD LG: LL Rig 57 THISLOG
03/2011 01-DHR-060



AET_CORP W-ELEV 12-03211.GPJ AET+CPT+WELL.GDT 5/27/18

AMERICAN
ENGINEERING SUBSURFACE BORING LOG
TESTING, INC.
AET No: 12-03211 Log of Boring No. B-3 (p.1o0f1)
Project: Elm Grove Heights Senior Apartments; 13040 W. Bluemmund Road; Elm Grove, Wisconsin
DEPTH - FIELD & LABORATORY TESTS
iN ELEv. | Surface Elevation 747.5 ceEoLoay | N | mc SAI'I\YA}?EE FIQEC
FEET | FEET MATERIAL DESCRIPTION “lwc| op | LL | PL %-#200
FILL, lean clay with sand and organics, FILL/
1 dark brown and black (OL) TOPSOIL 5| M ss | 17
5| 7455 / \
FILL, clayey sand, fine to medium FILL
3 - grained, alittle gravel, brown and gray, 6 | W SS | 19
wet (SC)
47 7430 T
5 FILL, lean clay with sand, alittle gravel,
) brown (CL) 6 | M SS | 20| 17 | 05
L _| 705 pEi
LEAN CLAY with sand, alittle gravel, TILL
8 — brown, stiff to very stiff (CL) 9| M SS | 21| 16 | 35
] PEi
10
12 | M SS | 23| 16 | 35
] 4
12 — &
13 — 16 M/\N>< SS | 24| 16 | 45
14 — H
15
21| W SS | 24| 17 | 35
16
17| 7305 _ pEi
LEAN CLAY with sand and gravel,
18 — brown, very stiff (CL) 24 | W Ss | 10 30
19 7280 T
20 — CLAYEY GRAVEL with sand, brown,
waterbearing, dense (GC) 3B | W ss | 12
21 —
22 —
o3 | 7245
GRAVEL WITH CLAY and sand, gray, P
24 — waterbearing, medium dense (GP-GC) 3"0
25 8 17| w (Y| ss | 24
D
26 7210 2
End of boring at 26.5 feet
DEPTH:  DRILLING METHOD WATER LEVEL MEASUREMENTS NOTE: REFERTO
SAMPLED| CASING | CAVE-IN | DRILLING | WATER
0-24.5 3.25" HSA DATE | TIME |"DEpTH | DEPTH | DEPTH |FLUIDLEVEL| LEVEL | THEATTACHED
5/14/18| 1509 | 26.5' | 245 | 21.8 None 11.7* | SHEETSFORAN
EXPLANATION OF
BORING
COMPLETED: 5/14/18 TERMINOLOGY ON
DR: MD LG LL Rig 57 THISLOG
03/2011 01-DHR-060



AET_CORP W-ELEV 12-03211.GPJ AET+CPT+WELL.GDT 5/27/18

AMERICAN
A ENGINEERING

SUBSURFACE BORING LOG

TESTING, INC.
AET No: 12-03211 Log of Boring No. B-4 (p.1o0f1)
Project: Elm Grove Heights Senior Apartments; 13040 W. Bluemmund Road; Elm Grove, Wisconsin
DEPTH - FIELD & LABORATORY TESTS
iN ELEv. | Surface Elevation 746.9 ceEoLoay | N | mc SAI'I\YA}?EE FIQEC
FEET | FEET MATERIAL DESCRIPTION “lwc| op | LL | PL %-#200
746.6 n FILL, sandy lean clay with organics, a FILL/
1] little gravel, brown (OL) / TOPSOIL 5| M Ss | 17
FILL, sandy lean clay, alittle gravel, FILL
2 brown, wet at about 6 feet (CL) W
3 7 | M SS | 12| 18
47 P
5 —
5 23 M/W, SS | 18 3.0
5| 7399 3|
SILTY CLAY with sand, gray, slightly TILL 20 | 20
8- 7386 | wet, stiff (CL-ML) 12 | W Ss | 18 '
LEAN CLAY with sand, alittle gravel, 16 | 3.0
97 brown, stiff (CL) Tl
10
12 | M >< SS | 24| 15 |>45
11
12 4]
13 — 15 I‘&V>< SS | 24| 14 | 40
14 7324 T
15 - CLAYEY GRAVEL with sand, brown,
waterbearing, dense (GC) 40 | W SS | 16
16
17 | 7299 7
GRAVEL with sand, brown, = 18w sS
18 - 728.7 | waterbearing, very dense (GP) =
Initial attempt encountered auger refusal
on unknown obstruction at 6.5 feet.
Boring moved 10 feet east and drilled to
auger refusal at a depth of 18.2 feet.
DEPTH:  DRILLING METHOD WATER LEVEL MEASUREMENTS NOTE: REFERTO
SAMPLED| CASING | CAVE-IN | DRILLING | WATER
0-17.0' 3.25" HSA DATE | TIME |"DEpTH | DEPTH | DEPTH |FLUIDLEVEL| LEVEL | THEATTACHED
5/15/18| 0836 | 182" | 17.0' | 17.4 None 13.9' | SHEETSFORAN
5/15/18| 0845 | 182" | 17.0' | 17.4 None 13.0' | EXPLANATION OF
BORING
COMPLETED: 5/15/18 TERMINOLOGY ON
DR MD LG: LL Rig 57 THISLOG
03/2011 01-DHR-060



AET_CORP W-ELEV 12-03211.GPJ AET+CPT+WELL.GDT 5/27/18

AMERICAN
ENGINEERING SUBSURFACE BORING LOG
TESTING, INC.
AET No: 12-03211 Log of Boring No. B-5 (p.1o0f1)
Project: Elm Grove Heights Senior Apartments; 13040 W. Bluemmund Road; Elm Grove, Wisconsin
- FIELD & LABORATORY TESTS
DERTH | ELEV. | Surface Elevation 746.5 GEOLOGY | N |Mc |SAMELE| REC
FEET | FEET MATERIAL DESCRIPTION “lwc| op | LL | PL %-#200
746.2_n FILL, lean clay with sand and organics, FILL/
1 dark brown (OL) TOPSOIL 12| M SS | 2
7445 | FILL, clayey sand with gravel, fineto FILL
2 \medi um grained, dark brown and brown, / TILL \
3- moist (SC) _ % 9| M ss | 15 15
Sandy LEAN CLAY, trace organics, /
4 7420 | dark brown, stiff (CL) 7 B
5 SILTY SAND, fine grained, brown, wet, [ 1]
) loose (SM) N 8 | W SS | 22
5 _| 7395 3
Sandy SILT, brown, wet, medium dense
8 (ML) 13| W ss | 18| 21
9 7370 Tl
10 - CLAYEY SAND with gravel, fineto
medium grained, brown, moist, dense 2 | M SS | 16 | 11 |>45
11 — (SO
7345 =
12 SILTY GRAVEL with sand, gray, moist A 4
13 — to waterbearing, dense (GM) 40 (M/W SS | 11
1471 7320 5= PEq
15 - GRAVEL with sand, brown, =
waterbearing, dense (GP) = 62 | W SS | 13
16 — =
17 | 7295 = gl
CLAYEY GRAVEL with sand, brown,
18 —| waterbearing, denseto very dense (GC) 49 | W ssS | 13
19
20
156 ;é 64/.9] W SS 9
Auger refusal - end of boring at 20.9 feet
Temporary PVC well screen and riser
inserted into borehole. Final water level
measured on 5/25/2018.
DEPTH:  DRILLING METHOD WATER LEVEL MEASUREMENTS NOTE: REFERTO
SAMPLED| CASING | CAVE-IN | _DRILLING | WATER
0-20.6° 3.25" HSA DATE | TIME |"DEpTH | DEPTH | DEPTH |FLUIDLEVEL| LEVEL | THEATTACHED
5/14/18| 1250 | 16.5' | 145 | 16.5 None 14.5' | SHEETSFORAN
5/14/18| 1300 | 20.9' | 195 | 16.5 None 9.8' | EXPLANATIONOF
BORNG 0. 5/14/18 5/15/18| 0800 - 15.0' - - 12.3' | TERMINOLOGY ON
DR: MD LG: LL Rig: 57 5/25/18| 0950 -- 15.0° -- -- 13.2' THISLOG
03/2011 01-DHR-060



AET_CORP W-ELEV 12-03211.GPJ AET+CPT+WELL.GDT 5/27/18

AMERICAN
A ENGINEERING

SUBSURFACE BORING LOG

TESTING, INC.
AET No: 12-03211 Log of Boring No. B-6 (p.1o0f1)
Project: Elm Grove Heights Senior Apartments; 13040 W. Bluemmund Road; Elm Grove, Wisconsin
DEIW—H ELEv. | Surface Elevation 7451 ctoroay | n e | savpLe| Rec FIELD & LABORATORY TESTS
FEET | FEET MATERIAL DESCRIPTION TYPE 1INl we | gp | LL | PL 9%%#200
7449 N\ FILL, lean clay with sand and organics, g4 FILL/
1 dark brown (OL) TOPSOIL 5| M SS | 20
FILL, lean clay with sand, alittle gravel, FILL
2 — .
trace organics, dark brown and brown,
3 with afew asphalt pieces around 5 feet 52/.9) M SS | 9 15
deep (CL)
4 —
5 —
5 7 | M SS | 17| 21 | 20
| 7381 b
LEAN CLAY with sand, brown, stiff TILL
8 (CL) 9 | M SS | 24| 16 |>45
9 7356 Tl
10 - LEAN CLAY with sand, alittle gravel,
brown, very stiff (CL) 18 | M SS | 24 | 15 |>45
11
\ Ay
13 — 18 M7\N>< SS | 14| 14 | 30
1471 7306 _Z PEq
15 - GRAVEL with sand, brown, =
waterbearing, very dense (GP) = 53 | W SS | 14
16 — =
17| 7281 S— =
CLAYEY GRAVEL with sand, brown,
18 7967 | waterbearing, very dense (GC) % 63.9 W s >4.5
Auger refusal - end of boring at 18.4 feet
DEPTH:  DRILLING METHOD WATER LEVEL MEASUREMENTS NOTE: REFERTO
SAMPLED| CASING | CAVE-IN | DRILLING | WATER
0-17.0' 3.25" HSA DATE | TIME |"DEpTH | DEPTH | DEPTH |FLUIDLEVEL| LEVEL | THEATTACHED
5/15/18| 1018 | 18.4' | 17.0' | 17.3 None 14.8' | SHEETSFORAN
5/15/18| 1020 | 18.4' | 17.0' | 17.3 None 12.6' | EXPLANATION OF
BORING
COMPLETED: 5/15/18 TERMINOLOGY ON
DR MD LG: LL Rig 57 THISLOG
03/2011 01-DHR-060



AET_CORP W-ELEV 12-03211.GPJ AET+CPT+WELL.GDT 5/27/18

AMERICAN
A ENGINEERING

SUBSURFACE BORING LOG

TESTING, INC.
AET No: 12-03211 Log of Boring No. B-7 (p.1o0f1)
Project: Elm Grove Heights Senior Apartments; 13040 W. Bluemmund Road; Elm Grove, Wisconsin
DEIWH ELev. | Surface Elevation 740.8 ctoroay | n e | savpLe| Rec FIELD & LABORATORY TESTS
FEET | FEET MATERIAL DESCRIPTION TYPE 1INl we | gp | LL | PL 9%%#200
740.6 N FILL, sandy silt with organics, dark SR FILL/
1 brown, moist (OL) TOPSOIL 5| M SS | 16
7388 | FILL, sandy silt, alittle gravel, dark FILL
2 \brown and brown (ML) JHHTTICD W
3 Sandy SILT, mottled brown and gray, | 7| M SS | 12| 21|05
moist, loose (ML)
47 7363 T
5 — Sandy SILT, mottled brown and gray, e
moist, medium dense, with lensesof lean ||| [ 11| M SS | 20| 20 | 1.0
6 — clay (ML) i
,_| 7338 b
LEAN CLAY with sand, alittle gravel,
8 brown, stiff to very stiff (CL) 10 (M Y| SS | 20 | 17 | 40
7] PE{
10
16 | W SS | 24| 17 | 40
11
12 4]
13 — 15 W>< SS | 19| 16 | 30
14 — H
15
6 23| W SS | 24| 16 |>45
1 —
| 7238 7
GRAVEL with sand, gray, waterbearing, | =
18 1505 | VEY dense (GP) j§ 62/.9) W SS | 12
Auger refusal - end of boring at 18.5 feet
DEPTH:  DRILLING METHOD WATER LEVEL MEASUREMENTS NOTE: REFERTO
SAMPLED| CASING | CAVE-IN | DRILLING | WATER
0-18.5 3.25" HSA DATE | TIME |"DEpTH | DEPTH | DEPTH |FLUIDLEVEL| LEVEL | THEATTACHED
5/15/18| 1200 | 18.4' | 17.0' | 16.7 None 8.5' | SHEETSFORAN
5/15/18| 1210 | 185 | 17.0' | 16.7 None 8.3' | EXPLANATION OF
BORING
COMPLETED: 5/15/18 TERMINOLOGY ON
DR MD LG: LL Rig 57 THISLOG
03/2011 01-DHR-060



AET_CORP W-ELEV 12-03211.GPJ AET+CPT+WELL.GDT 5/27/18

AMERICAN
A ENGINEERING

SUBSURFACE BORING LOG

TESTING, INC.
AET No: 12-03211 Log of Boring No. B-8 (p.1of1)
Project: Elm Grove Heights Senior Apartments; 13040 W. Bluemmund Road; Elm Grove, Wisconsin
DEPTH - FIELD & LABORATORY TESTS
iN | ELEV. | Surface Elevation 746.8 GEOLOGY | N | Mc | SHVIELE | REC
FEET | FEET MATERIAL DESCRIPTION “lwc| op | LL | PL %-#200
7464 L FILL, lean clay with sand and organics, FILL/
1] \alittle gravel, dark brown (OL) / TOPSOIL 6 | M SS | 17 | 16 | 20
FILL, lean clay with sand, alittle gravel, FILL '
2 dark brown and brown (CL) W
3 5| M SS | 24| 18|15
4 —| [\
5 6 | M SS 15 | 23
6| 7408
End of boring at 6.0 feet
DEPTH:  DRILLING METHOD WATER LEVEL MEASUREMENTS NOTE: REFERTO
SAMPLED| CASING | CAVE-IN | DRILLING | WATER
0-4.0° 3.25" HSA DATE | TIME |"DEpTH | DEPTH | DEPTH |FLUIDLEVEL| LEVEL | THEATTACHED
5/15/18| 0917 | 6.0° 4.0 6.0 None None | SHEETSFORAN
EXPLANATION OF
BORING
COMPLETED: 5/15/18 TERMINOLOGY ON
DR MD LG: LL Rig 57 THISLOG
03/2011 01-DHR-060



AET_CORP W-ELEV 12-03211.GPJ AET+CPT+WELL.GDT 5/27/18

AMERICAN
ENGINEERING SUBSURFACE BORING LOG
TESTING, INC.
AET No: 12-03211 Log of Boring No. B-9 (p.1o0f1)
Project: Elm Grove Heights Senior Apartments; 13040 W. Bluemmund Road; Elm Grove, Wisconsin
DEPTH - FIELD & LABORATORY TESTS
iN ELEv. | Surface Elevation 741.0 ceEoLoay | N | mc SAI'I\YABEE FIQEC
FEET | FEET MATERIAL DESCRIPTION “lwc| op | LL | PL %-#200
SILT with organics, dark brown, moist, >~ {TOPSOIL
14 very loose (OL) 2 2 | M SS | 12
27 280 2 RY) \
738. ~
3 CLAYEY SAND, fineto medium AT 9 | MIASS |1
4 — grained, alittle gravel, mottled brown / -
and gray, moist, loose (SC) /
5 / 12| M Ss | 12
6| 7350 Y, /\
LEAN CLAY with sand, alittle gravel,
7 brown, stiff (CL) 10| M SS | 16 >45
8 —] A
9 — 13| M SS | 19 25
10| 7310
End of boring at 10.0 feet
DEPTH:  DRILLING METHOD WATER LEVEL MEASUREMENTS NOTE: REFERTO
SAMPLED| CASING | CAVE-IN | DRILLING | WATER
0-8.0' 3.25"HSA DATE | TIME |"DEpTH | DEPTH | DEPTH |FLUIDLEVEL| LEVEL | THEATTACHED
5/15/18| 1400 | 10.0' 8.0' 10.0° None None | SHEETSFORAN
EXPLANATION OF
BORING
COMPLETED: 5/15/18 TERMINOLOGY ON
DR MD LG: LL Rig 57 THISLOG
03/2011 01-DHR-060



Wis. Dept. of Safety and Professional Services SOIL EVALUATION - STORM

Division of Safety and Buildings

Attach complete site plan on paper not less than 8 1/2 x 11 inches in size. Plan must
include, but not limited to: vertical and horizontal reference point (BM), direction and
percent slope, scale or dimensions, north arrow, and BM referenced to nearest road.

Please print all information.

Personal information you provide may be used for secondary purposes (Privacy Law, s. 15.04 (1) (m)).

in accordance with SPS 382.365 and 385, Wis. Adm. Code

Page of

County
Waukesha

Parcel I.D.

Reviewed by

Date

Property Owner

Property Location

c/o Horizon Development Group, Inc. Govt.Lot NW 14 SE1/4s8 25 T 7 N R 20E E (o)W
Property Owner’s Mailing Address Lot # Block # | Subd. Name or CSM#

5201 East Terrace Drive, Suite 300

City State  Zip Code Phone Number [ city [ Village ] Town Nearest Road

Madison | Wi | 53718 [ ( 608 ) 354-0843 Elm Grove | 13040 W. Bluemound Rd

Drainage area []sq. ft. [ ]Jacres
Optional:

Test Site Suitable for (check all that apply)
[] Irrigation [] Bioretention trench

[] Trench(es)

|:| Rain garden [] Grassed swale [] Reuse

[ Infiltration trench [ SDS (> 15 wide) [] Other

Hydraulic Application Test Method:

[m] Morphological Evaluation
Ul Double-Ring Infiltrometer

[] Other (specify)

El Boring
B-9 [ Obs. # 741.0 o ,
Pit Ground surface elev. ft. Depth to limiting factor in. -
| Hydraulic App. Rate
Horizon Depth | Dominant Color Redox Description Texture Structure | Consistence | Boundary | % Rock Inches/Hr
in. Munsell Qu. Sz. Cont. Color Gr. Sz. Sh. Frag.
1 0-36 10YR 2/2 - 0,m m,fr a,w <5 0.13
2 36-72 10YR 6/3 m, 1-2, D, 10YR 4/6 0o,m m,fi a,w ~5 0.04
3 72-120 7.5YR 4/3 --- 0,m m,Vfi - ~5-10 0.07
Obs. # |:| Boring
Pit Ground surface elev. ft. Depth to limiting factor in. Y =
ydrualic App. Rate
Horizon Depth | Dominant Color Redox Description Texture Structure | Consistence | Boundary | % Rock Inches/Hr
in. Munsell Qu. Sz. Cont. Color Gr. Sz. Sh. Frag.

CST/PSS Name (Please Print)
Benjamin B. Mattson

Signature W

CST/PSS Number
1131386

Address
4203 Schofield Avenue Suite 1, Schofield WI 54476

Date Evaluation Conducted
May 15, 2018

Telephone Number
(715) 359-3534

SBD-10793 (R11/11)
AET Project No. 12-03211



Property Owner

c/o Horizon Dev Group

Obs. #

|:| Boring

|:| Pit Ground surface elev.

Parcel ID #

Depth to limiting factor

in.

2
Page of

Hydraulic App. Rate

Horizon Depth | Dominant Color Redox Description Texture Structure | Consistence | Boundary | % Rock Inches/Hr
in. Munsell Qu. Sz. Cont. Color Gr. Sz. Sh. Frag.
Obs. # |:| Boring
|:| Pit Ground surface elev. ft. Depth to limiting factor in. -
Hydraulic App. Rate
Horizon Depth | Dominant Color Redox Description Texture Structure | Consistence | Boundary | % Rock Inches/Hr
in. Munsell Qu. Sz. Cont. Color Gr. Sz. Sh. Frag.

Test Results and/or Summary Comments
We did not encounter a water table in boring B-9. However, the soils we encountered are very slow draining and it is possible or likely

it would take hours or days for the static water level to come to equilibrium in this boring. The water table elevation we observed in other

borings at this site was generally from about 732 to 737 feet. The installation of a monitoring well for obtaining additional groundwater

measurements was beyond our scope of services.

The Dept. of Safety and Professional is an equal opportunity service provider and employer. If you need assistance to
access services or need material in an alternate format, contact the department at 608-266-3151 or TTY through Relay.

AET Project No. 12-03211




Report of Geotechnical Exploration
EIm Grove Senior Heights Apartments

13040 W. Bluemound Road; EIm Grove, Wisconsin AMEAN
May 25, 2018 ENGINEERING
AET Project No. 12-03211 TESTING, INC.

Appendix B

AET Project No. 12-03211

Geotechnical Report Limitations and GuidelinesUse



Appendix B
Geotechnical Report Limitations and Guidelines fortUse
AET Project No. 12-03211

B.1 REFERENCE

This appendix provides information to help you ngmgour risks relating to subsurface problems wlaoh caused by
construction delays, cost overruns, claims, anputés. This information was developed and provioeGBAL, of which we
are a member firm.

B.2 RISK MANAGEMENT INFORMATION

B.2.1 Geotechnical Services are Performed for SpéciPurposes, Persons, and Projects

Geotechnical engineers structure their servicasdet the specific needs of their clients. A geatédi engineering study
conducted for a civil engineer may not fulfill theeds of a construction contractor or even anativéfrengineer. Because
each geotechnical engineering study is unique, gaokechnical engineering report is unique, prepaodely for the client.
No one except you should rely on your geotechr@ogineering report without first conferring witretgeotechnical engineer
who prepared it. And no one, not even you, shoplplyathe report for any purpose or project excégt dne originally
contemplated.

B.2.2 Read the Full Report
Serious problems have occurred because thosegadyira geotechnical engineering report did not reatl. Do not rely on
an executive summary. Do not read selected eleroahts

B.2.3 A Geotechnical Engineering Report is Based ok Unique Set of Project-Specific Factors
Geotechnical engineers consider a number of unjgregsct-specific factors when establishing thepgcof a study. Typically,
factors include: the client’'s goals, objectivesd aisk management preferences; the general nafube structure involved,
its size, and configuration; the location of theusture on the site; and other planned or exissitgyimprovements, such as
access roads, parking lots, and underground eslitUnless the geotechnical engineer who condub#edtudy specifically
indicates otherwise, do not rely on a geotechréogineering report that was:

e not prepared for you,

e not prepared for your project,

» not prepared for the specific site explored, or

« completed before important project changes wereemad

Typical changes that can erode the reliabilityrogaisting geotechnical engineering report incltidese that affect:
» the function of the proposed structure, as whendtianged from a parking garage to an office bujdor from a
light industrial plant to a refrigerated warehouse,
» elevation, configuration, location, orientation,vegight of the proposed structure,
» composition of the design team, or
e project ownership.

As a general rule, always inform your geotechn@&adineer of project changes, even minor ones, efgest an assessment
of their impact. Geotechnical engineers cannot @tcasponsibility or liability for problems that @er because their reports
do not consider developments of which they wereimformed.

B.2.4 Subsurface Conditions Can Change

A geotechnical engineering report is based on ¢mmdi that existed at the time the study was paréat. Do not rely on a
geotechnical engineering report whose adequacyhaag been affected by: the passage of time; by mmzde events, such
as construction on or adjacent to the site; ordiymal events, such as floods, earthquakes, ongmater fluctuations. Always
contact the geotechnical engineer before applyiegréport to determine if it is still reliable. Aimor amount of additional
testing or analysis could prevent major problems.

1 Geoprofessional Business Association, 1300 Riddaive, LL14, Rockville, MD 20850
Telephone: 301/565-2733: www.geoprofessional.org

Appendix B — Page 1 of 2 AMERICAN ENGINEERING THSIG, INC



Appendix B
Geotechnical Report Limitations and Guidelines fortUse
AET Project No. 12-03211

B.2.5 Most Geotechnical Findings Are Professional @nions

Site exploration identified subsurface conditionyat those points where subsurface tests areunted or samples are taken.
Geotechnical engineers review field and laborattata and then apply their professional judgmentialer an opinion about
subsurface conditions throughout the site. Actuddssirface conditions may differ, sometimes sigaifity, from those
indicated in your report. Retaining the geotechrecaineer who developed your report to providestauttion observation is
the most effective method of managing the riske@ased with unanticipated conditions.

B.2.6 A Report’'s Recommendations Are Not Final

Do not over-rely on the construction recommendatioeluded in your report. Those recommendatioasat final, because
geotechnical engineers develop them principallynfrudgment and opinion. Geotechnical engineers fazalize their
recommendations only by observing actual subsudanditions revealed during construction. The gelutécal engineer who
developed your report cannot assume responsilfitjability for the report's recommendations ifathengineer does not
perform construction observation.

B.2.7 A Geotechnical Engineering Report Is Subjedb Misinterpretation

Other design team members’ misinterpretation ofemmical engineering reports has resulted in g@sttblems. Lower that
risk by having your geotechnical engineer conféhwppropriate members of the design team aftenitibg the report. Also

retain your geotechnical engineer to review pentirsdements of the design team’s plans and spatiditcs. Contractors can
also misinterpret a geotechnical engineering reretiuce that risk by having your geotechnical eegi participate in prebid
and preconstruction conferences, and by providorgsituction observation.

B.2.8 Do Not Redraw the Engineer’s Logs

Geotechnical engineers prepare final boring anihte$ogs based upon their interpretation of fiklgs and laboratory data.
To prevent errors or omissions, the logs included geotechnical engineering report should neveetheawn for inclusion in

architectural or other design drawings. Only phaapbic or electronic reproduction is acceptablet fmcognizes that
separating logs from the report can elevate risk.

B.2.9 Give Contractors a Complete Report and Guidare

Some owners and design professionals mistakeniguaethey can make contractors liable for unargitegd subsurface
conditions by limiting what they provide for bidgmaration. To help prevent costly problems, givetiaztors the complete
geotechnical engineering report, but preface ibwitclearly written letter of transmittal. In thetter, advise contractors that
the report was not prepared for purposes of bigldgwment and that the report’s accuracy is limitgd;ourage them to confer
with the geotechnical engineer who prepared thertdp modest fee may be required) and/or to canaddditional study to
obtain the specific types of information they neegrefer. A prebid conference can also be valud@sesure contractors have
sufficient time to perform additional study. Onlyeh might you be in a position to give contractiis best information
available to you, while requiring them to at leakare some of the financial responsibilities stemgrfrom unanticipated
conditions.

B.2.10 Read Responsibility Provisions Closely

Some clients, design professionals, and contrackmrmsot recognize that geotechnical engineerirfgrigess exact than other
engineering disciplines. This lack of understandivag created unrealistic expectations that havededisappointments,
claims, and disputes. To help reduce the risk @hsoutcomes, geotechnical engineers commonly ieclkudsariety of
explanatory provisions in their report. Sometimaseled “limitations” many of these provisions iratie where geotechnical
engineers’ responsibilities begin and end, to lodhers recognize their own responsibilities ankistiRead these provisions
closely. Ask questions. Your geotechnical engirgdeuld respond fully and frankly.

B.2.11 Geoenvironmental Concerns Are Not Covered

The equipment, techniques, and personnel usedrforpea geoenvironmental study differ significanttpm those used to
perform a geotechnical study. For that reasonoéegénical engineering report does not usuallyteeday geoenvironmental
findings, conclusions, or recommendations; e.gouaithe likelihood of encountering underground &t tanks or regulated
contaminants. Unanticipated environmental probleme led to numerous project failures. If you hageyet obtained your
own geoenvironmental information, ask your geotéainconsultant for risk management guidance. Db rety on an
environmental report prepared for someone else.
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Appendix I:
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Elm Grove Heights-storm trap - InputData.txt
Data file name: F:\Job Files\1818280 Horizon - Elm Grove Heights - Elm Grove, WI\1818284 Civil\storm water
report and calculations\SLAMM\Elm Grove Heights-storm trap.mdb
WinSLAMM Version 10.4.0
Rain file name: C:\WinSLAMM Files\Rain Files\WI Milwaukee 69.RAN
Particulate Solids Concentration file name: C:\WinSLAMM Files\v10.1 WI_AVGO1l.pscx
Runoff Coefficient file name: C:\WinSLAMM Files\WI SLO6 Dec©6.rsvx
Residential Street Delivery file name: C:\WinSLAMM Files\WI_Res and Other Urban Dec©6.std
Institutional Street Delivery file name: C:\WinSLAMM Files\WI_Com Inst Indust Dec®6.std
Commercial Street Delivery file name: C:\WinSLAMM Files\WI_Com Inst Indust Dec©6.std
Industrial Street Delivery file name: C:\WinSLAMM Files\WI Com Inst Indust Dec®6.std
Other Urban Street Delivery file name: C:\WinSLAMM Files\WI_Res and Other Urban Dec®6.std
Freeway Street Delivery file name: C:\WinSLAMM Files\Freeway Dec®6.std
Apply Street Delivery Files to Adjust the After Event Load Street Dirt Mass Balance: False
Pollutant Relative Concentration file name: C:\WinSLAMM Files\WI_GEO0®@3.ppdx
Source Area PSD and Peak to Average Flow Ratio File: C:\WinSLAMM Files\NURP Source Area PSD Files.csv
Cost Data file name:

Seed for random number generator: -42

Study period starting date: 01/05/69 Study period ending date: 12/31/69
Start of Winter Season: 12/06 End of Winter Season: ©3/28

Date: ©3-04-2019 Time: ©09:51:17

Site information:

LU# 1 - Commercial: Post Development Basin B Total area (ac): ©.310
1 - Roofs 1: ©0.040 ac. Flat Connected Source Area PSD File: C:\WinSLAMM Files\NURP.cpz
13 - Paved Parking 1: 0.220 ac. Connected Source Area PSD File: C:\WinSLAMM Files\NURP.cpz
51 - Small Landscaped Areas 1: ©.050 ac. Normal Clayey Low Density Source Area PSD File:

C:\WinSLAMM Files\NURP.cpz

LU# 2 - Commercial: Post Development Basin A Total area (ac): ©0.930
1 - Roofs 1: ©.530 ac. Flat Connected Source Area PSD File: C:\WinSLAMM Files\NURP.cpz
13 - Paved Parking 1: 0.240 ac. Connected Source Area PSD File: C:\WinSLAMM Files\NURP.cpz
51 - Small Landscaped Areas 1: ©0.160 ac. Normal Clayey Low Density Source Area PSD File:

C:\WinSLAMM Files\NURP.cpz
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Elm Grove Heights-storm trap - InputData.txt

Control Practice 1: Wet Detention Pond CP# 1 (DS) - DS Wet Pond # 1
Not needed - calculated by program

Particle Size Distribution file name:
Initial stage elevation (ft): 3
Peak to Average Flow Ratio: 3.8
Maximum flow allowed into pond (cfs):
Outlet Characteristics:

Outlet type: Orifice 1

1. Orifice diameter (ft): 0.17

2. Number of orifices:

3. Invert elevation above datum (ft): 3
Outlet type: Orifice 2

1. Orifice diameter (ft): 0.42

2. Number of orifices:

3. Invert elevation above datum (ft): 4.55
Outlet type: Broad Crested Weir

1. Weir crest length (ft): 5

2. Weir crest width (ft): 0.25

3. Height from datum to bottom of weir opening:

Pond stage and surface area

No maximum value entered

Entry Stage Pond Area

Number (ft) (acres)
%] 0.00 0.0000
1 1.00 0.0180
2 2.00 0.0180
3 3.00 0.0180
4 4.00 0.0180
5 5.00 0.0180
6 6.00 0.0180
7 6.50 0.0180

Control Practice 2: Wet Detention Pond
Particle Size Distribution file name:
Initial stage elevation (ft): 3
Peak to Average Flow Ratio: 3.8
Maximum flow allowed into pond (cfs):

Natural Seepage

(in/hr)

Q.
.00
.00
.00
.00
.00
.00
.00

OO0

00

6.5

Other Outflow

CP# 2 (DS) - DS Wet Pond # 2
Not needed - calculated by program

No maximum value entered

Page 2

(cfs)

Q.
.00
.00
.00
.00
.00
.00
.00

OO0

00



Elm Grove Heights-storm trap - InputData.txt

Outlet Characteristics:
Outlet type: Orifice

Orifice diameter (ft):

Number of orifices: 1

1.
2.
3.

Invert elevation above datum (ft):

Outlet type: Orifice
Orifice diameter (ft):
Number of orifices: 1

1.
2.
3.

Outlet type:

1.
2.
3.

Invert elevation above datum (ft):
Broad Crested Weir

1

2

Weir crest length (ft):
Weir crest width (ft):

Height from datum to bottom of weir opening:

Pond stage and surface area

Entry

Number

0

coNOUV A~ WNER

Stage
(ft)
Q.

coNOUV A~ WNER

00

.00
.00
.00
.00
.00
.00
.00
.00

Pond Ar
(acres)
Q.

OO0

0.15

0.29

5
0.25

3

5

ea Natural Seepage

0000

.0670
.0670
.0670
.0670
.0670
.0670
.0670
.0670

Page 3

(in/hr)

Q.
.00
.00
.00
.00
.00
.00
.00
.00

OO0

00

8

Other Outflow

(cfs)

Q.
.00
.00
.00
.00
.00
.00
.00
.00

OO0

00



Elm Grove Heights-storm trap - Output Summary.txt
SLAMM for Windows Version 10.4.0
(c) Copyright Robert Pitt and John Voorhees 2012
All Rights Reserved

Data file name: F:\Job Files\1818280 Horizon - Elm Grove Heights - Elm Grove, WI\1818284 Civil\storm water
report and calculations\SLAMM\Elm Grove Heights-storm trap.mdb

Data file description:

Rain file name: C:\WinSLAMM Files\Rain Files\WI Milwaukee 69.RAN

Particulate Solids Concentration file name: C:\WinSLAMM Files\v10.1 WI_AVGO1l.pscx

Runoff Coefficient file name: C:\WinSLAMM Files\WI SLO6 Dec©6.rsvx

Residential Street Delivery file name: C:\WinSLAMM Files\WI_Res and Other Urban Dec©6.std
Institutional Street Delivery file name: C:\WinSLAMM Files\WI_Com Inst Indust Dec®6.std
Commercial Street Delivery file name: C:\WinSLAMM Files\WI_Com Inst Indust Dec©6.std
Industrial Street Delivery file name: C:\WinSLAMM Files\WI Com Inst Indust Dec®6.std
Other Urban Street Delivery file name: C:\WinSLAMM Files\WI_Res and Other Urban Dec®6.std
Freeway Street Delivery file name: C:\WinSLAMM Files\Freeway Dec®6.std

Pollutant Relative Concentration file name: C:\WinSLAMM Files\WI_GE0®@3.ppdx

Start of Winter Season: 12/06 End of Winter Season: ©3/28

Model Run Start Date: 01/05/69 Model Run End Date: 12/31/69

Date of run: ©03-04-2019 Time of run: ©09:51:05

Total Area Modeled (acres): 1.240

Years in Model Run: ©.99

Runoff Percent Particulate Particulate Percent
Volume Runoff Solids Solids Particulate
(cu ft) Volume Conc. Yield Solids
Reduction (mg/L) (1bs) Reduction
Total of all Land Uses without Controls: 83345 - 77 .81 404.8 -
Outfall Total with Controls: 83387 -0.05% 15.32 79.74 80.30%
Annualized Total After Outfall Controls: 84546 80.85
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Appendix J:
USLE Map and Calculations

100 CAMELOT DRIVE 920-926-9800
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Soil Loss & Sediment Discharge Calculation Tool

for use on Construction Sites in the State of Wisconsin

WISCONSIN

WDNR Version 2.0 (06-29-2017)

YEAR 1 DEPT. OF NATURAL RESOURCES
Developer: Horizon
Project: Elm Grove Heights
Date: 03/04/19
County: Waukesha j Version 1.0
Slope . .
Begin Period Soil Slope | Length LS Land Cover| Soil loss A Sedlr;entt.Control ;‘_ed':‘ent
Activity Date |EndDate| %R |AnnualR| Sub Soil Texture |Erodibility K| (%) (f) | Factor | CFactor | (tonslacre) | SDF ’a1°4'°e t'ls° a:ge
1) ) 3) 4)  |Factor (5) 6) Factor (7) | (8) 9) (10) (1) (12) (13) (14) (t/ac) (15)
Bare Ground j 07/01/19 | 10/01/19 | 52.0% 130 Clay .\ 0.32 3.8% 75 0.34 1.00 7.3 0.953 | Inlet Protection - 4.9
End B o019 | — | — | — | — | — 3.8% 75 034 | oo | 0.000 | InletProtection - 0.0
- - -1 -1 — | — 3.8% 75 034 | - | 0.000 | -1 o0
e e ——.——_—— 3.8% 75 034 | o | e 0.000 | - 0.0
4 | -] -] -] — | — 3.8% 0 | o | - | 0.000 | -l oo
4 | -] =] -] — | — 0.0% o | — | — | 0.000 | -l 00
TOTAL 7.3 TOTAL 4.9
% Reduction
Notes: Required NONE

See Help Page for further descriptions of variables and items in drop-down boxes.

The last land disturbing activity on each sheet must be 'End'. This is either 12 months from the start of construction or final stabilization.

For periods of construction that exceed 12 months, please demonstrate that 5 tons/acre/year is not exceeded in any given 12 month period.

Recommended Permanent Seeding Dates:

4/1-5/15
Thaw-6/30

and

8/7-8/29 Turf, introduced grasses and legumes

Native Grasses, forbs, and legumes

F:\Job Files\1818280 Horizon - ElIm Grove Heights - EIm Grove, WI\1818284 Civil\storm water report and calculations\USLE\SoilLossSedimentDischargeTool2.0.xIsm

NOTE: THIS TOOL ONLY ADDRESSED SOIL EROSION DUE TO
SHEET FLOW. MEASURES TO CONTROL CHANNEL EROSION MAY
ALSO BE REQUIRED TO MEET SEDIMENT DISCHARGE
REQUIREMENTS.

Designed By:

Date




