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| C \ . Land acquisition: 87.9 acres 1
= Site gently slopes from northwest ;
Ik~ A to southeast I
= J\ Current land uses: !
|J S ‘L o + Agriculture / Pasture 87.2 %
PN s 3| i ] » Woodland 7.0 % ]
=P + Farm Homestead 4.5 % s
|
| [T LEGEND: + Rural Residential 1.3 % \
i [ (] EXISTING WOODS Total 100.0 % !
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Emaas

Residential, and Park
Public sanitary sewer and water along

County Highway
Park dedication required within portion
of woods

Driveway access restrictions along
County Highway
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Site topography and slopes
+ Elevation difference 24 ft
+ Average slope 0.8%
+ Maximum slope 17%
No remediation sites within 500 ft of site
No endangered species habitat
FEMA 100-year floodplain map
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DNR Wisconsin Wetland Inventory map
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j Initial Site Screening:

NRCS Soil Syvey Information

SURFAC HYDRO PERMEABILITY WATER
MAP  SOIL E SOIL HYDRIC @5 FT DEPTH TABLE BEDROCK
SYMBOL NAME TEXTUR GROUP SOIL (IN/HR) DEPTH DEPTH

Ce Casco T B No >20 >6 ft. >60 in.

Ma Manawa SICL  C Inc. 00602 1-3f. >60in. !

Nn Nenno L C Inc. 0.6-2.0 1-3ft. >60in. 1

Pu Poygan SICL D Yes 0.06-02 0-1ft >60in. i
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L] |_ \ SILT (HS68) : FEMA 100 YEAR FLODDWAY/FLODDPLAIN /-/
Pl il O CLAY (HS6 () : fv
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Topographic survey (1 foot contours) B et R

Field Verification of Initial Screening: richwal Sl vl L oRTees

o Wetland delineation |- .
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Redevelopment areas
Private wells within 100 feet of site perimeter
No public wells

(- ) PRIVATE WELL 100" BOUNDRY
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0-1.5' LOAM 3

1.5' - 3' SANDY CLAY LOAM

3' - 4.5" GRAVELLY SANDY LOAM
4.5' - 10" GRAVELLY COARSE SAND

0.2.5' SANDY CLAY LOAM

19 5" . 10"GRAVELLY SANDY LOAM

TOWN ROAD

0-3.0' SILTY CLAY LOAM
3.0' - 5.0" SILTY CLAY

Field Verification of
Initial Screening:

On-site soil textures
No bedrock encountered
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TOWN ROAD

DEPTH TO SEASONALLY
HIGH GROUNDWATER:

B 0-1 FEET
= 1-3 FEET
] 3-5FEET
[ 1 5-7 FEET
B 7-9 FEET
B > 9 FEET




. - L} e lm— . LE = e . -

P | e T

r_.— : - :r- .--.-n u___-_-;_:-._-_l_.--'—-'-- == _-*--\.--'I-— —--n- == -n---%-
i B 0-1.5' LOAM
[ ~i.1Ir|:-] - 1.5' - 3' SANDY CLAY LOAM
i = 3' - 4.5' GRAVELLY SANDY LOAM
GRAVELLY COARSE SANDTSHOT ) :
1 EXCLUDED IE BIORETENTION DEVICESS & s
i USED, WHICH PROVIDES EQUIVALENT ¥ N
ol LEVEL OF PROTECTION (>20% FINES) 4 N O
| A S
E i 3 / 1
Zi :
St Nk
=4 ¥
l; | I;
;

0-3.0"SILTY CLAY-LOAM
3.0 5.0\ SITY. LAY

(= h | POTENTLAL IMFILTRATICMN EXEMPTION
I 1 | POTENTIAL INFILTRATION EXCLUSION

O LAS DA, ME TS5 | R ISTAZENEET | B o B o o, 0 SR 0 e M S B S s s
S0IL TEXTURE IMFILTRATION RATE®| PERCEMT FRES® : D T T e e T T
SRUNBLY coatm o | S Identlfylng Optlmal Inflltratlon Areas:
GRAVELLY SAMNDY LOAM . =20 %
E e L Infiltration Exclusions and Exemptions: Soils
SAMDY CLAY LOAM < Bubdndhe | =20 %
SATY CLAY LOAM L0t > 20 %
SUYOAY [<bdin >20% 11

Pt & o W ot 10537 P Pk - -



Post-Construction Storm Water Management Workshops

ldentifying Optimal
Infiltration Areas

Infiltration Exclusions and Exemptions:
Groundwater

» Residential areas with less than 3 feet from bottom
of infiltration system to high groundwater.
Infiltration of roof runoff 1s not prohibited.

+ Commercial areas with less than 5 feet from bottom
of infiltration system to high groundwater.

12
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Initial Ranking of Potential Infiltration Areas

.........

R )

DEPTH TO SEASONALLY
HIGH GROUMDW ATER:

INITIAL RANKING OF SITE AREAS
SUITABLE FOR INFILTRATION:

() - HIGH
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Post-Construction Storm Water Management Workshops

Local Ordinances

Total Suspended Solids:
+ Same as NR 151.12(5)(a)

Peak Discharge:
+» New and redevelopment sites
+ Reduce post-development peak flows to pre-development peak flows
for 2, 10, and 100-year, 24-hour storms.
+ Maximum pre-development curve number based on “meadow”
+» Hydrologic Soil Group A B C D
+ Runoff Curve Number 300 88 71 78

Infiltration:
+ Same as NR 151.12(5)(c)

Protective Areas:
+ Same as NR 151.12(5)(d)

Fueling and Vehicle Maintenance Areas:
» Same as NR 151.12(5)(e)

16



WETLAMD BOUNDRY OFFSITE IS APPROXIMATE.
BOUNDRY WAS GENERATED FROM EXISTING .| o~
COMNTOURS AND AERIAL PHOTOGRAPHY FOR l
PURPOSES OF DETERMIMING PROTECTIVE AREA LINITS. |

2

2
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e

. TOP OF
EMBANKMENT

PROTECTIVE AREA LIMITS:

STREAMS ON USGS TOPOGRAPHIC MAPS = 50 FEET

- ‘ DELINEATED WETLAND (LESS SUSCEPTIBLE)

107 OF AVERAGE WETLAND 'WIDTH, BUT MO LESS
THAM 10 FT OR GREATER THAN 30 FT

DELIMEATED WETLAND (HIGHLY SUSCEPTIBLE) = 50 FEFIT7
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Protective Areas:

» PROTECTIVE AREA LIMITS:

- STREAMS ON USGS TOPOGRAPHIC MAPS = 50 FEET
+ DELINEATED WETLAND (HIGHLY SUSCEPTIBLE) = 50 FEET
« DELINEATED WETLAND (LESS SUSCEPTIBLE] = 10-30 FEET

LEGEND:

7727 RE-DEVELOPMENT
|| PROTECTIVE AREA LIMITS




(@) MULTI-FAMILY (3) MATCH EXISTING STREET INTERSECTIONS (4) DRIVEWAY ACCESS RESTRICTIONS
APARTMENTS ALONG HIGHWAY — ALONG HIGHWAY —

(D) COMMERCIAL \ ol

(GAS STATION) ™\

0-1.5' LGm‘

[T I 15‘ 3" sandly QLAY LOAM

| 1 - 4.5 GRA‘EI’?W oam — T
gl 1 45 -10° GnmtmﬁEW—
B _ .

(7) CITY REQUIRED STREET
ACCESS TO TOWN ROAD

Fd
0-2.5' SANDY dLAY LOARM
F = 2.5' - 10"GRAMELLY SANDY LOAM
g ' -
(E8]
B
1
1

L

T T, e T

TOWN ROAD

(8) CITY DESIRED PARK
LOCATION WITH WoODs |

e

-

ﬂ- ILTY CLAY LOAM
3 DI ' SILTY CLAY

|
L

|
A
|

(&) CITY REQUIRED PARCEL
INTERCONNECTION

O

Preliminary Development Plan: ' \\

\

(5) CITY REQUIRED 19
NORTH-SOUTH STREET
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INFILTRATION:

IMITIAL RAMNKING OF SITE AREAS
SUITABLE FOR INFILTRATION:
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Preliminary Development Plan:

CONTTIGHWAT, | b o | v

£ i

- POOR SANITARY SEWER DEPTH

+ CONDITIONS NOT IDEAL FOR
INFILTRATIONM

- IMPROVE DRAINAGE

* DISPOSAL AREA FOR WET POND
COMSTRUCTION

N WET PONDS:

» SILTY CLAY SOiL
- LOW POINT OF SITE 20
- MAINTAIN WETLAND HYDROLOGY



Post-Construction Storm Water Management Workshops

Final Development Plan

Modifications to Preliminary Development Plan:
+» Conserve larger wooded area
+» Preserve permeable soils
» Reduce imperviousness, particularly within permeable soils
Disconnect residential roof drains (Compared to DNR standard land use files)

+ Benefits of modifications include: Reduced runoff volume, peak flows, TSS load,
and required infiltration volume

2

Curve Number Comparison: Post vs. Pre-Development

TR-55 LAND USES SOIL TYPE B SOIL TYPE C SOIL TYPE D
CN DIFF CN DIFF CN DIFF
* Meadow 58 71 78

* Park Open Space 61 5% 4 4% 80 2%
* Residential (1/4 ac) 75  29% 83 17% 87 12%
« Commercial 92 5% 94  32% 95 22%

21
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87.90 AC.

o IMCLUDE DISTURBED AREAS OUTSIDE FROPERTY LINES
o EXCLUDE MATURAL WETLAMDS IMSIDE PROPERTY

» LAND DISTURBAMCE = 75.50 AC.
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Post-Construction Storm Water Management Workshops

Infiltration

Residential Development

+» Post-development infiltration volumes shall be at least 90%
of pre-development infiltration volumes

» Max. 1 % of project site required for effective infiltration area

Non-Residential Development

+ Post-development infiltration volumes shall be at least 60%
of pre-development infiltration volumes

* Max. 2 % of project site required for effective infiltration area

Redevelopment areas are exempt from infiltration

24
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| Infiltration:
OF THE 75.5 ACRES OF LAND DISTURBANCE:

« MEW DEVELOPMENT AREA = 70.30 AC.
* REDEVELOPMENT AREA = 5.20 AC.

MAXIMUM REQUIRED EFFECTIVE INFILTRATION AREA:

« RESIDENTIAL (73.35 AC) = 31,951 5Q. FT.
» NON-RESIDENTIAL (2.15 AC.) = 1,723 SQ. FT. 75
« TOTAL (75.50 AC.) = 33,674 5Q. FT. ([CAP MAY BE VOLUNTARILY EXCEEDED)




Post-Construction Storm Water Management Workshops

Infiltration

SLAMM “Undeveloped” source area for pre-developed
Pre-development SLAMM results are as follows:

PRE-
AVERAGE DEVELOPMENT
ANNUAL
NEW SLAMM RAINFALL RUNOFF  INFILTRATION
DEVELOPMENT AREA SOIL VOLUME VOLUME VOLUME
AREAS ONLY (acres) TYPE (cu.ft.) (cu.ft.) (cu.ft.)

* Non-Residential 020  Silt 16,429 543 15,886
- Residential 1495  Silt 1,228,096 40610 1,187,486
* Residential 55.15 Clay 4,530,402 213,542 4,316,860
Total 70.30 5,174,927 254,695 5,520,232

26



Post-Construction Storm Water Management Workshops

Infiltration

Determine minimum; required post-development infiltration volume

MINIMUM
REQUIRED
POST-
PRE-DEVELOP DEVELOP
NEW SLAMM INFILTRATION NR 151  INFILTRATION
DEVELOPMENT AREA  SOIL VOLUME INFILTRATION  VOLUME
AREAS ONLY (acres) TYPE (cu.ft.) REQUIRED (cu.ft.)
« Non-Residential 0.20 Silt 15,886 60% 9,532
* Residential 14.95 Silt 1,187,486 90% 1,068,737
* Residential 55.15 Clay 4,316,860 90% 3,885,174
Total  70.30 5,520,232 4,963,443

27



Post-Construction Storm Water Management Workshops

Infiltration

Post-development SLAMMN results are as follows:

POST-
AVERAGE DEVELOPMENT
ANNUAL
NEW SLAMM RAINFALL RUNOFF INFILTRATION
DEVELOPMENT AREA SOIL VOLUME VOLUME VOLUME
AREAS ONLY (acres) TYPE (cu.ft.) (cu.ft.) (cu.ft.)

* Non-Residential 020  Silt 16,429 10,448 5,941
 Residential 1495  Sit 1,228,096 167,205 1,060,891
* Residential 55.15 Clay 4,530,402 827,468 3,702,934
Total ~ 70.30 5774927 1,005,161 4,769,766

28



Post-Construction Storm Water Management Workshops

Infiltration

Determine required post-development runoff velume to be infiltrated:

POST-DEVELOPMENT
INFILTRATION VOLUME

NEW SLAMM MINIMUM PROVIDED REQUIRED
DEVELOPMENT AREA SOIL REQUIRED No BMP’s FOR BMP’s
AREAS ONLY (acres) TYPE (cu.ft.) (cu.ft.) (cu.ft.)
* Non-Residential 0.20 Silt 9,532 5,941 3,591
* Residential 1495  Silt 1,068,737 1,060,891 7,846
* Residential 5515 Clay 3,885,174 3,702,934 182,240
Total 70.30 4,963,443 4,769,766 193,677

29



Post-Construction Storm Water Management Workshops

Infiltration

Preliminary evaluation of infiltration requirement
» Runoff volume from silt soils is 177,693 cu.it.

+ Infiltrate 15,984 cu.ft. or more runoff volume from clay: soils to satisfy the
193,677 cu.it, infiltration requirement

+ Clay soil designation only represents the uppermost soil texture

POST-DEVELOPMENT

BMP
INFILTRATION
NEW—————————— StAMM——— RUNOFF——— VOLUME———————
DEVELOPMENT AREA SOIL VOLUME REQUIRED
AREAS ONLY (acres) TYPE (cu.ft.) (cu.ft.)
*Non-Residential——0.20—Sit———— 10488 3,59t
* Residential 1495  Silt 167,205 7,846
* Residential 55.15 Clay 827,468 182,240
Total  70.30 1,005,161 193,677

30



Post-Construction Storm Water Management Workshops

Infiltration

Infiltration Considerations:

+ Infiltration Grass Swales (Code 1005):
+» Highest permeable soll is not at ground surface
+» Developer dislikes rural streets with culverts
+» Rural streets may have sidewalk challenges

+ Infiltration Basin (Code 1003):
+» Residential pretreatment: 60% TSS removal
+» Highest permeable soil is not at ground surface
+ Groundwater mounding considerations

+ Bioretention (Code 1004):
+ Engineered soil (3 ft) replaces low permeable soils
+ Bioretention device fits within a residential lot
+ Provides equivalent protection if < 20% fines

31



(2.) RE-DEVELOPMENT (SOIL N
(1. POTENTIALGAS COMPACTION) | (3. PROPOSED SIDEWALK TO TOT
STATION SITE LOT/PARK (GRASS SWALE CONFLICT)

TOWN ROAD

(5.) PROPOSED
BIO-RETENTION
DEVICES (TYP.)

(4.) INFILTRATION
BASIN DOES NOT
GrowmowATEn o SEEM PRACTICAL

3-5 FEET
5-7 FEET
7-9 FEET
== QFEET

BRC0

TR '1 Infiltration Considerations

MOUNTABLE CURB AND GUTTER

32




PROPOSED BIO-RETENTION
DEVICES:

< BIO-RETENTION DEVICES = 17

~ AVERAGE DRAINAGE AREA/
DEVICE = 1.1 AC.

= AVERAGE EFFECTIVE INFILTRATION

AREA = 9FT. x 18 FT. il 1

- TOTAL EFFECTIVE INFILTRATION
AREA PROVIDED = 2,754 SQ. FT.

= MAXIMUM EFFECTIVE INFILTRATION
AREA REQUIRED = 33,674 5Q FT. D .

“ MIM. INFILTRATIOMN VOLUME
REQUIRED = 193,677 CU. FT.

= BIO-RETENTION INFILTRATION VOLUME
PROVIDED = 206,991 CU. FT.

Infiltration:

BIO-RETENTION DRAINAGE AREA BOUNDARY
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Post-Construction Storm Water Management Workshops

[Peak Discharge

Local Ordinance more restrictive than NR 151:
» New and redeveloped sites

+ Reduce post-development peak flows to pre-development peak
flows for the 2, 10, and 100-year, 24-hour storms
+ Maximum pre-development curve number based on “meadow”

+ Hydrologic Soil Group A B C D
+ Runoff Curve Number 30 58 71 78

35
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LOCATION | DRAINAGE | CM 2.YEAR 10—‘|’EAR | lﬂﬂ'—‘l"EM

| AREA (AC) s | () | () | Predevelopment Peak Flows
OUTFALA | 1010 | &7 | 213 | 758 | 1538 |
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OUTFALL C _f 1850 EEE JM-_! 1382 | 27
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OUTFALLD | 290 a5 | a2 ‘ 453 | 7ay

TOAL | 7550 | 83 | | | 37
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LT h POST-DEVELOPMENT PEAK FLOWS | 2 \ \ r="ioim:A|_L B—’

. J/ AN
LOCATION | DRAINAGE | CN | 2-YEAR | 10-YEAR | 100-YEAR _ / \__

¥ AREA (AC) __(CFS) | (CFS) (CFS) i OUTFALL c-i ot WET POND B2
OUTFALL A — .
| UNCAPTURED A | 180 84 208 | Gwal |- asE | Peak Dlscharge:
WOUTEAIEE. |- —i i e D

WET POND B1 1750 | 88 213 638 | 912

WETPOND B2 | 26.65 83 241 20.14 41.16

UNCAPTUREDS | 420 | 83 401 7.94 13.06 POSt'd eV6|Opment peak
e BB —~— TIME OF EACH PEAK FLOW IS CONSIDERED flows with wet ponds
| weTPONDC 19.50 8l | 139 | 972 2090 P WHEN ADDING TOGETHER AT OUTFALL. , ,

UNCAPTU 2.95 B84 1.51 295 482 o

S}Jl_!f(ﬁl_c'__ 2245 81 1.86 10.54 2205 | # and bIOretenthn

|OUTFALLD

UNCAPTUREDD | 290 | 85 | 221 453 | 787
B Y N — : 38
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| PRE-DEVELOPMENT PEAK FLOWS | POST-DEVELOPMENT PEAK FLOWS ]
2-YEAR |1D-YEAE IW‘I’EAE 2-YEAR 'IU'I’EAR|'IDCI\~TE#R |
| ICF5) 1 {CFS) [CFS) | [CFS) | [CFS] | (CFS)
| OUTFAUA | 203 | 758 | 1438 | 20 393 | a3 |
| OutFaus | 20 | 2992 | 6353 | 565 | 2693 | 35510
i___o-_.rrFa.uc |8 .d.m 1' 1392 j__:-a:r e | 10.54 | 3215
QUTFALLE | 239 | B6% | 1920 221 | 453 7ar |
_ TOTAL = | = | |

LOCATION

WET POND B1

;;;;;

-----

[GuTeAL S

WET POMD B2

Peak Discharge:

Comparison of pre-development

and post-development peak flows




Post-Construction Storm Water Management Workshops

Total Suspended Solids (TSS)

New Development: Reduce TSS load by 80% minimum as
compared to no runoff management / BMP controls.

Redevelopment: Reduce TSS load by 40% minimum as
compared to no runoff management / BMP controls.
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1SS 1SS REMOVAL
LOCATION AREA | NO BMP'S|  NR 151 REQUIRED

(AC) | (LBS) |REQUIREMENT|  (LBS) |
| NEW DEVELOPMENT | 70.30 | 10,382 80% 8,306 |
| RE-DEVELOPMENT | 520 | 1,804 40% EZ

9,028 41

TOTALS: | 7550 | 12186 | 74.1%
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Total Suspended Solids (TSS):

3
i

TOWN ROAD

e
= /

- e e
o e - T
= T
= 1.2 }
i 1 1 i JiL

IOUTFALL D H
AREA,

(AC.)

POST B1 [T17s0 |

POST B2 [ 2mas |

POSTC [ 1980 |

UNCAPTURED A-D | 1185 |

IDTﬁI_..".‘r.-

| 75.50 |

Total Suspended Solids Removal Provided

- 5 S e .
s , - " "
t | %
i i |
-

WET POND C

1SS | 755 REMOVAL | TSS REMOVAL |

NO BMP'S| PROVIDED WITH  PROVIDED
(LBS.) BMP'S (LBS.) | WITH BMP'S
2987 | 2,561 | esrw |
1677 | 3627 AL
3506 | 2,981 | 850%

1531 | o
12,186 | 9,169 [ 752%

+T55 REMOVAL REQUIRED = 9,028 LBS. OR 74.1%

'OUTFALL C|

WET POND B2

OUTFALL A

WET POND B1E

'OUTFALL B
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