SAK CONSTRUCTION
864 HOFF ROAD
O’FALLON, MO

DRAINAGE STUDY

CITY OF O'FALLON
TY DEVELOPMENT DEPARTMENT
OR CONSTRU
A DATE: 5’“} 257
PROF ~SSIONAL ENGINEER'S SEAL
INDICATES RESPONSIBILITY FOR DESIGN

COMMUN

By:

David Mason and Associates
800 South Vandeventer
St. Louis, MO 63110
314-534-1030

Date: September 16, 2010

DMA # 2010003-00

serr fb, 2o



TABLE OF CONTENTS

Detention Basin and Storm Sewer Design

Appendix A, Web Soil Survey, TR-55 Exist & Prop Conditions
Appendix B, Storm Sewer Design

Appendix C, Water Quality Volume and Design

Appendix D, Detention Basin Reservoir report

Appendix E, Detention Basin 2 Yr, 24 Hr Report

Appendix F, Detention Basin 15 Yr, 24 Hr Report

Appendix G, Detention Basin 25 Yr, 24 Hr Report

Appendix H, Detention Basin 100 Yr, 24 Hr Report

Appendix I, Detention Basin 100 Yr, 24 Hr Report, Low Flow Blocked
Appendix J, Existing Detention Basin 100 Yr, 24 Hr Report

Appendix K, FIRM Map, MDNR Form E & G, USGS Map, Geotech Summary

Appendix L, 2 Year Sediment Calculation

(V3)

B-1

C-1

D-1



DETENTION BASIN

The City of O’Fallon detention basin design requirements are that the post development 2, 15, 25,
and 100 year storm discharge from the basin be less than the pre development discharge rate for the
same return period storms.

Computer programs TR-55 and Hydraflow Hydrographs by Intelesolve were utilized to determine
maximum runoff rates and water surface elevations in the detention basin. The NCRS hydrologic
characteristic grouping for all soils within the project area is type “C”. With a letter designation
system from “A” to “D” with “A” being the most pervious and “D” being the least pervious a soil
classification of “C” describes a surface that does not readily absorb runoff. This is evident by the
minimal increase in flow from the pre to the post development condition.

The following table provides a summary of flow rates and water surface elevations for the detention
basin.

Storm Return Pre Development | Post Development | Post Development | Elevation
Period, i Flow, (CFS) Flow In, (CFS) Flow Out, (CFS)

2 Year, 239 |5.60 16.55 5.18 564.80
15 Year, 5.20 |[22.47 38.98 21.18 566.12
25 Year, 5.40 |23.74 40.56 22.90 566.18
100 Year, 7.00 | 34.25 53.13 32.34 566.66

The detention basin was analyzed with the low flow blocked resulting in a maximum water surface
elevation of 567.70. The elevation is 1.00 feet lower than the top of the detention basin berm
(568.70) thus providing more than 1 foot of free board.

STORM SEWER DESIGN

The site storm sewers were also designed based on the City of O’Fallon requirement of a 15 year
storm recurrence interval. The minimum pipe diameter for the collection system is 12 inch. The
storm sewer improvements are limited to adding a grated inlet at the bottom of a ramp for a loading
dock and intercepting an existing downspout collector system along the north end of the building,
all other areas are either served by an existing storm sewer or surface drains to the detention basin.
The runoff value per acre used for the building roof and ramp will be 3.5 c.f.s. per acre (15 year,
100% impervious).

DOWN STREAM STORM SYSTEM ADAQUACY

After the Stormwater leaves the existing detention basin it travels in a ditch parallel and east of Hoff
Road in a northerly direction. Approximately 80 feet north of the site is a cross road corrugated
metal pipe culvert that carries runoff under Hoff Road from the east to the west side. Only the top



few inches of the culvert can be seen, the lower portion is filled with debris. Because of the
condition of the culvert it is not possible to determine the adequacy of the storm sewer system
downstream of the site. It is however possible to compare the discharge from the site based on the
current detention basin with the proposed detention basin and see if the site runoff flow rate has
decreased. Reducing the runoff to a level that is less than the rate currently discharged would
alleviate any problems that currently exist. The existing basin was modeled and the results can be
found in the table below.

Storm Retum Pre Development Pre Development Elevation Maximum
Period Flow In, (CFS) Flow Out, (CFS) Storage CF
100 Year 40.90 40.18 566.21 6324

Based on a 100 year storm, the maximum flow rate exiting the basin (site) as it exists today is 40.18
c.f.s., the maximum storage volume is 6324 cubic feet, this compares with 30.48 c.f.s. and a
maximum storage volume of 31,336 cubic feet in the post development state. By increasing the
detention basin by 5 times we have significantly reduced the discharge from the site.

The site improvements will include cleaning the ditch and cross road culvert to improve flow along
and under Hoff Road.



APPENDIX A

WEB SOIL SURVEY
TR-55 EXISTING CONDITIONS
TR-55 PROPOSED CONDITIONS
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Hydrologic Soil Group-St. Charles County, Missouri

MAP LEGEND

Area of Interest {AOl)

1 Area of Interest (AO1)
Soils
Soil Map Units
Soll Ratings
A
AID
B
B/D
c
ciD
D

Not rated or not available

Political Features

) Cities
Water Features
e Oceans
et Streams and Canals
Transportation
e Rails
v Interstate Highways
e US Routes
o Major Roads
A Local Roads

MAP INFORMATION

Map Scale: 1:1,540 if printed on A size (8.5" x 11") sheet.
The soil surveys that comprise your AO! were mapped at 1:24,000.

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

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System: UTM Zone 15N NAD83

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area:  St. Charles County, Missouri
Survey Area Data:  Version 9, Jun 3, 2009

Date(s) aerial images were photographed:  8/10/2007

The orthophoto or other base map on which the sail lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.

USDA  Natural Resources
Conservation Service

Web Soil Survey

National Cooperative Sail Survey

4/15/2010
Page 2 of 3




Hydrologic Scil Group-St. Charles County, Missouri

Hydrologic Soil Group

Hydrologic Soil Group— Summary by Map Unit — St. Charles County, Missouri

A-S

Map unit symbol Map unit name Rating Acres in AOL Percent of AOI
Harvester-Urban land complex, 2 |C 7.8 100.0%
to 9 percent slopes -
Totals for Area of Interest 7.8 100.Q%
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 infiitration 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
Component Percent Cutoff: None Specified
Tie-break Rule; Lower
Natural Resources Web Soil Survey 411512010
Conservation Service National Cooperative Soil Survey Page 3 of 3
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WinTR-55 Current Data Description

-~- Identification Data ---

User: MED Date: 9/15%/2010
Project: 864 Hoff Road Units: English
SubTitle: Pre development state Areal Units: Acres
State: Missouri

County: St. Charles
Filename: L:\2010003-00_SAK 864_Hoff\Calculations & Data\Civil\WIN TR55\pre development.w55

--- Sub-Area Data ---

Name Description Reach Arealac) RCN Tc

upstream site 5.87 79 .224

Total area: 5.87 (ac)

--- Storm Data --

Rainfall Depth by Rainfall Return Period

2-Yr 5-¥Yr 15-Yr 25-Yr 50-Yr 100-Yr 1-¥Yr
(in) (in) (in) {in) (in) {(in) (in)
2.39 .0 5.2 5.4 .0 7.0 .0
Storm Data Source: User-provided custom storm data
Rainfall Distribution Type: Type II

Dimensionless Unit Hydrograph: <standard>

#inTR-55, Version 1.00.00 Page 1 9/15/2010 3:02:16 PM



MED

864 Hoff Road
Pre development state
St. Charles County, Missouri

Watershed Peak Table

Sub-Area Peak Flow by Rainfall Return Period

or Reach 2-Yr 15~Yr 25-Yr 100~-Yx
Identifier {cfs) [cfs) {cfs) {cfs)
SUBAREAS
upstream 5.60 22.47 23.74 34.25
REACHES
site 5.60 22.47 23.74 34.25

Down 5.60 22.47 23.74 34.25

OUTLET 5.60 22.47 23.74 34.25
WinTR-55, Version 1.00.00 Page 1
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8/15/2010

3:02:16 PM



MED 864 Hoff Road
Pre development state
St. Charles County, Missouri

Hydrograph Peak/Peak Time Table

Sub-2Area Peak Flow and Peak Time (hr} by Rainfall Return Period
or Reach 2-Yr 15-Yr 25-Yr 100-Yx
Identifier [cEs) (cfs) {cfs) {cEs)
{hx) (hr) {hr) {hr)
SUBARERAS
upstream 5.60 22.47 23.74 34.25
12.05 12.03 12.02 12,03
REACHES
site 5.60 22.47 23.74 34.25
12.05% 12.03 12.02 12.03
Down 5.60 22.47 23.74 34.25
12.05 12.01 12.02 12.01
OUTLET 5.60 22.47 23.74 34.25
WinTR-55, Version 1.00.00 Page 1 9/15/2010 3:02:16 PM
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MED

Sub-Area
Identifier/

upstream
SHEET
SHALLOW
CHANNEL

WinTR-58§,

864 Hoff Road
Pre development state
St. Charles County, Missouri

Sub-Area Time of Concentration Details

Flow Mannings's End Wetted Travel
Length Slope n Area Perimeter Velocity Time
(ft) (Et/ft) (sq ft) (£ft) (£t/sec) (hr)

90 0.0272 0.150 0.154

300 0.0272 0.050 0.031

418 3.000 0.03¢9

Time of Concentration .224

version 1,00.00 Page 1 9/15/2010 3:02:17 PM
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MED 864 Hoff Road
Pre development state
St. Charles County, Missouri

Sub-Area Land Use and Curve Number Details

Sub-Area Hydrologic Sub-Area Curve
Identifier Land Use Soil Area Number
Group (ac)
upstream Pasture, grassland or range {fair) [« 5.87 79
Total Area / Weighted Curve Number 5.87 79
WinTR-55, Version 1.00.00 Page 1 9/15/2010 3:02:17 PM

A-12



" DAVID MASON & ASSOCIATES
CHICAGO, IL » ST. LOUIS, MO o DALLAS, TX

COMPUTATION SHEETS

PROJECT #: Zoro e B- 00 COMPUTED BY: /7 Do tis
PROJECTTITLE: __ Ry Hoff Roso CHECKED BY:
CLIENT: SAN  Loms ST RrerrdS DATE: T ZR- 200

Plopowtns nDRAWALGE FRRER SWEkFAC LS

7 N\
A Dpatassadlds T Lrsial &= G .zo BHcRES { 1.52. Ar &R ZvPhs s,
Ultlivalie BREF D RAIAIAN G To B A5 ar o5 F¢ 8Bt Bt THIR O, « 2,230

LRavEL G1opaLt AREQ DRAW e Yo Baswr = HO, 5T SF. 5 0,92 pLibs

-4

GRE BREP DROWANG To BAswr = QzR2T ¥ HBe + 5879+ 7077 - pLoid

A PRER  dniyrrtle T Bacsel 73
Toral BLDG Gradel GRAS S
,"}\:f’,‘77— = ’—4. 2L - 2. 2 zZ - 2., :.?5 - 0'4& = Zr 0@ f‘,;{:/é\é:f’

A ' #
PPN oW A VI S tprroonir f VA Lesle
"x’" fheé e n Z f/ A
Lofin ey 2498 y £.:2 O.19
e 5094 2.2% y 4LO Z.23
Torav tooly trip 1% Y pUsMT 2.0y 2 o0
£.22 Alhes [ofeéct 2.%3 x Lo 2,03
&2 ;54
Poosr IDE vteoZrmirrT C = 2.87
SHEET 415 OF




User: MED Date: 9/15/2010
Project: B64 Hoff Road Units: English
SubTitle: Post development state Areal Units: Acres
State: Missouri

County: St. Charles

Filename: L:\2010003-00_SAK_864_Hoff\Calculations & Data\Civil\WIN TR55\post development .w55

WinTR-55 Current Data Description

--~ Identification Data ---

-~~~ Sub-Area Data ---

Name Description Reach Area (ac) RCN Tc
wpstream site 6.2 85 0.1
Total area: 6.20 (ac)
--- Storm Data --
Rainfall Depth by Rainfall Return Period

2-Yr 5-Yr 15-¥r 25-Yr 50-Yr 100-Yr 1-Yr

{in) (in) {in} (in) (in) {in}) (in)
T2 W s2 s o T 7.0 0
Storm Data Source: User-provided custom storm data
Rainfall Distribution Type: Type II

Dimensionless Unit Hydrograph: <standard>

WinTR-55,

Version 1.00.00 Page 1 8/15/2010

3:06:26 PM



MED

Sub-Area
or Reach
Identifier

864 Hoff Road
Post development state
St. Charles County, Missouri

Watershed Peak Table

SUBAREAS
upstream

REACHES
site
Down

QUTLET

WinTR-55, Version 1.00.00

17.01
17.01

17.01

Flow by Rainfall Return Period
15-Yr 25-Yr 100-Yr
{cfs) (cts) {cfs)
40.16 41.79 54.74
40.16 41.7% 54,74
40.16 41.79 54.74
40.16 41,79 54.74
Page 1
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9/15/2010

3:06:26 PM



MED 864 Hoff Road
Post development state
St. Charles County, Missouri

Hydrograph Peak/Peak Time Table

Sub-Area Peak Flow and Peak Time {hr) by Rainfall Return Period
or Reach 2-Yr 15-Yr 25~-¥r 100-¥r
Identifier {cEs) (cfs) {cfs) (cfs)
(hr) (hr) (hr) {hr)
SUBAREAS
upstream 17.01 40.16 41.79 54.74
11.93 11.93 11.93 11.93
REACHES
site 17.01 40.16 41.79 54.74
11.93 11.93 11.93 11.93
Down 17.01 40.16 41.79 54.74
11.93 11.93 11.93 11.93
OUTLET 17.01 40.16 41.79 54.74
WinTR-55, Version 1.00.00 Page 1 9/15/2010 3:06:26 PM
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MED 864 Hoff Road
Post development state
St. Charles County, Missouri

Sub-Area Time of Concentration Details

Sub-Area Flow Mannings's End Wetted Travel
Identifier/ Length Slope n Area Perimeter Velocity Time
(ft) (Ft/ft) {sq ft) (ft) {£t/sec) (hr)
upstream
SHEET 20 0.0100 0.011 0.028
SHALLOW 130 0.01300 0.025 0.018
CHANNEL 525 5.000 0.02%
Time of Concentration 0.1
WinTR-55, Version 1.00.00 Page 1 9/15/2010 3:06:26 P4
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MED 864 Hoff Road

Post development state
St. Charles County, Missouri

Sub-Area Land Use and Curve Number Details

Sub-Area Hydrologic Sub-Area Curve
Identifier Land Use Soil Area Number
Group {ac)
upstream Open space; grass cover 50% to 75% (fair) [ .98 79
Paved parking lots, roofs, drivewzys [od 5.22 98
Total Area / Weighted Curve Number 6.2 95
WinTR-55, Version 1.00.00 Page 1 9/15/2010 3:06:26 PM
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STORM SEWER DESIGN
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Arrenpix A. GeomeTRIC ELEMENTS FOR CIRCULAR CHANNEL SEcTrows

do = diameter R = hydraulic radius
y = depth of flow T = top width
A = water area D = hydraulic depth

P = wetter perimeter Z = A /D = section factor for
critical-low computation

v | a2 ] 2]z 2 ]| 2 |am
dao do? do do do do do** dods

0.01 0.0013 | 0.2003 | 0.0088 { 0.1890 | 0.0066 | 0.0001 | 0.0000
(.02 0.0037 | 0.2838 | 0.0132 | 0.2800 | 0.0134 | 0.0004 | 0.0002
0.03 0.0069 | 0.3482 | 0.0197 | 0.3412 | 0.0202 | 0.0010 | 0.0005
0.04 0.0105 | 0.4027 | 0.0262 | 0.3910 | 0.0268 | ©.0017 | 0.0009
0.05 0.0147 | 0.4510 | 0.0326 | 0.4359 | 0.0336 | 0.0027 | 0.0015

0.06 0.0192 | 0.4949 | 0.0389 | 0.4750 | 0.0408 | 0.0039 | 0.0022
0.07 0.0242 | 0.5355 | 0.0451 | 0.5103 { 0.0474 | 0.0053 | 0.0031
0.08 0.0294 | 0.5735 | 0.0513 | 0.54286 | 0.0542 | 0.0089 | 0.0040
0.09 0.0350 | 0.6094 | 0.0574 | 0.5724 | 0.0812 | 0.0087 | 0.0052
9.10 0.0408 | 0.6435 | 0.0835 | 0.6000 | 0.0682 ; 0.0107 | 0.0065

0.11 0.0470 | 0.6761 } 0.0605 | 0.6268 | 0.0752 | 0.0129 | 0.0079
0.12 | 0.0634 | 0.7075 | 0.075¢ | 0.6499 | 0.0822 | 0.0153 | 0.0095
0.13 0.0800 | 0.7377 | 0.0813 | 0.6726 | 0.0892 | 0.0179 | 0.0113

4 | 0.0668 | 0.7670 | 0.0871 | 0.6940 { 0.0964 | 0.0217 | 0.0131
J.15 0.0739 | 0.795¢ | 0.0820 ( 0.7141 | 0.1034 | 0.0238 | 0.0152

0.0811 | 0.8230 | 0.0886 | 0.7332 | 0.1108 | 0.0270 | 0.0173
0.0885 | 0.8500 | 0.1042 | 0.7513 | 0.1178 | 0.0304 | 0.0196
0.0081 | 0.8763 ( 0.1087 | 0.7684 | 0.1252 | 0.0339 | 0.0220
0
0

. 0.9020 | 0.1152 | 0.7846 .1324 | 0.0378 | 0.0247
0.111§ 0.9273 | 0.1206 | 0.8000 .1398 { 0.0418 | 0.0273

POQQO
DO ot pd et e
- \ocmﬂm
(=]
ot
[=)
©w
(=]

1472 | 0.0460 | 0.0801

0.2 0.1169 | 0.9521 | 0.1259 | 0.8146 | 0

0.22 0.1281 | 0.9764 | 0.1312 | 0.8285 | 0.1646 | 0.0503 | 0.0333
0.23 0.1366 | 1.0003 | 0.1364 | 0.8417 | 0.1622 | 0.0549 | 0.0359
0.24 0.1449 | 1.0239 | 0.1416 | 0.8542 | 0.1696 | 0.0597 | 0.03%4
0.25 0.1535 | 1.0472 | 0.1466 | 0.8660 | 0.1774 | 0.0846 | 0.0427

0.1623 | 1.0701 | 0.1518 | 0.8773 | 0.1850 | 0.0697 | 0.0464
0.1711 | 1.,0928 | 0.1566 | 0.8879 | 0.1926 | 0.0751 | 0.0497
N 1.1152 | 0.1614 | 0.8980 | 0.2004 | 0.0805 | 0.0536
0.1890 { 1.1373 | 0.1662 | 0.9075 { 0.2084 | 0.0862 | 0.0571
0.1982 | 1.1593 | 0.1709 | 0.9165 | 0.2162 | 0.0821 | 0.0610
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626 APPENDIXES APPENDIX A 627
ArpeNDIX A. Geoamernic ELEMENTS FOR CIRCULAR ArpenpIx A, GEOMETRIC ELEMENTS FOrR CIRCULAR -
CHANNET. SECTIONS (continued) CHANNEL SECTIONS (conlinued)

¥ A P R T D z AR ¥ A P R 7 D Z AR
do do? do do do dy deo?® do? de dg? do do do do dg*s dods
0.31 | 0.2074 | 1.1810 | 0.1755 | 0.9250 | 0.2242 | 0.0981 | 0.0850 . 0.66 | 0.5499 | 1.8965 | 0.2809 | 0.9474 | 0.5804 | 0.4188 | 0.2407
0.32 | 0.2167 | 1.2025 | 0.1801 | 0.9330 | 0.2322 | 0.1044 | 0.0690 4 0.67 | 0.5504 | 1.9177 | 0.2017 | 0.9404 | 0.5048 | 0.4300 | 0.2460
0.33 | 0.2260 | 1.2239 | 0.1848 | 0.9404 | 0.2404 | 0.1107 | 0.0738 0.68 | 0.5687 | 1.8381 | 0.2935 | 0.9330 | 0.6096 | 0.4437 | 0.2510
0.34 | 0.2355 | 1.2451 | 0.1891 | 0.9474 | 0.2486 | 0.1172 | 0.0776 0.68 | 0.5780 | 1.9606 | 0.2050 | 0.9250 [ 0.6250 | 0.4566 [ 0.2560
0.35 | 0.2450 | 1.2661 | 0.1935 | 0.9539 | 0.2568 | 0.1241 | 0.0820 0.70 ( 0.5872 [ 1.9823 | 0.2962 | 0.9165 | 0.6408 | 0.4694 | 0.2608
0.36 | 0.2546 | 1.2870 | 0.1978 | 0.9600 | 0.2652 | 0.1310 | 0.0864 \ 0.71 | 0.5964 | 2.0042 | 0.2073 | 0.9075 | 0.6572 | 0.4831

0.37 [ 0.2642 | 1.3078 | 0.2020 | 0.9656 | 0.2736 | 0.1381 | 0.0800 { 0.72 | 0.6054 | 2,0264 | 0.298¢ | 0.8980 | 0.8742 | 0.4964

0.38 | 0.2739 | 1.3284 | 0.2081 | 0.9708 | 0.2822 | 0.1453 | 0.0955 d 0.78 | 0.6143 | 2.0488 | 0.2995 | 0.8879 | 0.6918 | 0.5100

0.39 | 0.2836 | 1.3480 | 0.2102 | 0.8755 | 0.2008 | 0.1528 | 0,1020 0.74 | 0.6231 | 2.0714 | 0.3006 | 0.8773 | 0.7104 | 0.5248

0.40 | 0.2934 | 1.3694 | 0.2142 | 0.9798 | 0.2094 | 0.1603 | 0.1050 0.75 | 0.6318 | 2.0944 | 0.3017 | 0.8660 | 0.7296 | 0.5392

0.41 | 0.3032 | 1.3808 | 0.2181 | 0.9837 | 0.3082 ) 0.1682 | 0.1100 0.76-| 0.6404 | 2.1176 | 0.3025 | 0.8542 | 0.7408 | 0.5540

0.42 0.3132 | 1.4101 | 0.2220 | 0.9871 | 0.3172 | 0.1761 | 0.1147 [ 0.77° | 0.6489 | 2.1412 | 0.3032 | 0.8417 | 0.7710 | 0.5695

0.43 | 0.3229 | 1.4303 | 0.2257 | 0.9902 | 0.3262 | 0.1844 | 0.1196 0.78 | 0.6573 | 2.1652 | 0.3037 | 0.8285 | 0.7934 | 0.5850

0.44 | 0.3328. | 1.4505 | 0.2204 | 0.9028 | 0.3352 | 0.1027 | 0.1245 0.78 | 0.68656 | 2.1895 | 0.3040 | 0.8146 | 0.8170 | 0.6011

0.45 | 0.3428 | 1.4706 | 0.2331 | 0.9950 | 0.3446 | 0.2011 | 0.1208 0.80 | 0.6736 | 2.2143 | 0.3042 | 0.8000 | 0.8420 | 0.6177

0.46 | 0.3527 | 1.4907 | 0.2366 { 0.9988 | 0.3538 | 0.2008 | 0.1348 ) 0.81 | 0.6815 | 2.2395 | 0.3044 | 0.7846 | 0.8686 | 0.6347 | 0.3082
0.47 | 0.3627 | 1.5108 | 0.2400 | 0.9982 | 0.3634 | 0.2186 | 0.1401 oq 0.82 | 0.6893 | 2.2653 | 0.3043 | 0.7684 | 0.8970 | 0.8524 | 0.3118
0.48 | 0.3727 | 1.5308 | 0.2434 | 0.9992 | 0.3730 { 0.2275 | 0.1452 r 0.83 | 0.6969 | 2.2916 | 0.3041 | 0.7513 | 0.9276 { 0.6707 | 0.3151
0.49 | 0.3827 | 1.5508 | 0.2467 | 0.9998 | 0.3828 | 0.2366 | 0.1505 0.84 | 0.7043 | 2.3186 | 0.3038 | 0.7332 | 0.9606 | 0.6897 | 0.3182
0.50 0.3927 | 1.5708 | 0.2500 | 1.0000 | 0.39028 | 0.2450 | 0.1558 0.85 0.7115 | 2.3462 | 0.3033 | 0.7141 | 0.9964 | 0.7098 | 0.3212
0.51 | 0.4027 | 1.5908 | 0.2531 | 0.9998 { 0.4028 | 0.2553 | 0.1810 0.86 | 0.7186 | 2.3746 | 0.3026 | 0.6940 | 1.0354 | 0.7307 | 0.3240
0.52 | 0.4127 | 1.6108 | 0.2561 | 0.9902 | 0.4130 | 0.2650 | 0.1664 0.87 | 0.7254 | 2.4038 | 0.3017 | 0.6726 | 1.0784 | 0.7528 | 0.3264
0.53 | 0.4227 | 1.6308 | 0.2501 | 0.9982 | 0.4234 | 0.2748 | 0.1715 0.88 | 0.7320 | 2.4341 | 0:3008 [ 0.6499 | 1.1284 | 0.7754 | 0.3286
0.54¢ | 0.4327 | 1.6509 | 0.2620 | 0.9968 | 0.4340 | 0.2848 | 0.1772 0.80 | 0.7380 | 2.4855 | 0.2906 | 0.6258 | 1.1800 | 0.8016 | 0.3307
0.55 | 0.4426 |} 1.6710 | 0.2640 | 0.9950 | 0.4448 | 0.2949 | 0.1825 'x 0.90 | 0.7445 | 2.4081 | 0.2980 | 0.6000 | 1.2408 | 0.8285

0.56 | 0.4526 | 1.6911 | 0.2676 | 0.9028 | 0.4558 } 0.3051 | 0.1878 0.91 | 0.7504 | 2.5322 | 0.2963 | 0.5724 | 1.3110 | 0.8586 .
0.57 | 0.4625 | 1.7113 | 0.2703 | 0.9902 | 0.4670 | 0.3158 | 0.1933 0.2 | 0.7560 | 2.5681 | 0.2044 | 0.5426 | 1.3932 | 0.8917 | 0.3345
0.58 | 0.4723 | 1.7315 | 0.2728 | 0.9871 | 0.4786 | 0.3262 | 0.1987 0.93 | 0.7612 | 2.6061 | 0.2922 | 0.5103 | 1.4918 | 0.9202 | 0.3350
0.59 | 0.4822 | 1.7518 { 0.2753 | 0.9837 | 0.4902 | 0.3373 | 0.2041 0.94 | 0.7662 | 2.6467 | 0.2896 | 0.4750 | 1.6130 | 0.9725 | 0.3353
0.60 | 0.4920 | 1.7722 | 0.2776 | 0.9798 | 0.5022 | 0.3484 | 0.2002 0.95 | 0.7707 | 2.6908 | 0.2864 | 0.4359 | 1.7682 | 1.0242 | 0.3349
0.61 | 0.5018 | 1.7026 | 0.2797 | 0.9756 | 0.5144 { 0.3560 | 0.2146 0.96 | 0.7749 | 2.7389 | 0.2830 [ 0.3919 ; 1.9770 | 1.0888 | 0.3340
0.62 | 0.5115 | 1.8132 | 0.2818 | 0.9708 | 0.5270 | 0.3710 | 0.2199 0.97 | 0.7785 | 2.7934 | 0.2787 | 0.3412 | 2.2820 | 1.1752 | 0.3322
0.63 | 0.5212 | 1.8338 | 0.2839 | 0.9656 | '0.5398 | 0.3830 | 0.2252 0.98 | 0.7816 | 2.8578 | 0.2735 | 0.2800 | 2.7916 | 1.3050 { 0.3261
0.64 | 0.5308 | 1.8546 | 0.2860 | 0.9600 | 0.5530 | 0.3945 | 0.2302 0.9¢ | 0.7841 | 2.9412 | 0.2665 | 0.1990 | 3.9400 | 1.5554 | 0.3248
0.65 | 0.5404 | 1.8755 | 0.2881 | 0.9539 | 0.5666 | 0.4066 | 0.2358 1.00 | 0.7854 } 3.1416 | 0.2500 | 0.0000 w0 © 0.3117
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DAVID MASON & ASSOCIATES
CHICAGO, IL ° ST. LOUIS, MO * DALLAS, TX

COMPUTATION SHEETS

PROJECT #: 2D OOZ - b COMPUTED BY: M 2Aayle
PROJECT TITLE: BeY Morid fPron CHECKED BY: .
CLIENT: Sasr (owsr FULDIAL DATE: - 17 207D

Vet 7478 s Syl E

s 2 B3 (C.F & (157 Prreg  Fizers ﬂurz.oxmg}
S=: 0%, M o ozf

0.4 8.7 2.9
i L
T T
\\‘-\§ L/”’/ *d_7f 2.
DESCRIPTION VALUE
Channel Bottom Slope (ft/Fft) ...t sennnnnnnnn. 0.01
Manning's Roughness Coefficient (n-value)................... 0.024
Channel Left Side Slope (horizontal/vertical)............... 3.0
Channel Right Side Slope (horizontal/vertical).............. 3.0
Channel Bottom Width (ft)............iuiiininunn .. 8.2
Minimum Flow Depth (ft)....o.tuntiniinnnnn e 0.1
Maximum Flow Depth (ft)......... e, 0.3
Incremental Head (ft).......iuniiiniinmnnnn e, 0.01
COMPUTATION RESULTS
Flow Flow Flow Froude Velocity Energy Flow Top
Depth Rate Velocity Number Head Read Area Width
(ft) {cfs) (fps) (ft) (ft) {sq ft) (ft)
0.2 1.11 1.3 0.738 0.026 0.126 0.85 8.8
0.11 1.3 1.38 0.749 0.03 0.14 0.94 8.86
0.12 1.5 1.46 0.759 0.033 0.153 1.03 8.92
0.13 1.72 1.54 0.769 0.037 0.167 1.12 8.98
0.14 1.95 1.61 0.778 0.04 0.18 1.21 9.04
0.15 2.18 1.68 0.786 0.044 0.194 1.3 9.1
0.16 2.44 1.7% 0.794 0.048 0.208 1.3¢ 9.16
0.17 2.7 1.82 0.802 0.052 0.222 1.48 9.22
0.18 2.97 1.89 0.809 0.055 0.235 1.57 9.28
0.19 3.26 1.95 0.815 0.059 0.249 1.67 9.34
0.2 3.55 2.02 0.822 0.063 0.263 1.76 9.4
0.21 3.86 2.08 0.828 0.067 0.277 1.85 9.46
0.22 4.17 2.14 0.834 0.071 0.291 1.95 9.52
0.23 4.5 2.2 0.839 0.075 0.305 2.04 9.58
0.24 4.83 2.26 0.845 0.079 0.319 2.14 9.64
0.25 5.18 2.32 0.85 0.083 0.333 2.24 9.7
0.26 5.54 2.37 0.855 0.087 0.347 2.33 9.76
0.27 5.91 2.43 0.86 0.092 0.3862 2.43 9.82
0.28 6.28 2.48 0.865 0.096 0.376 2.53 9.88
0.29 6.67 2.54 0.869 0.1 0.39 2.63 9.94
0.3 7.07 2.59 0.873 0.104 0.404 2.73 10.0
fr-tp




APPENDIX C

WATER QUALITY VOLUME AND DESIGN
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APPENDIX D

DETENTION BASIN RESERVOIR REPORT



Reservoir Report

Page 1
English

Reservoir No. 1 - FL 562.89
Pond Data
Pond storage is based on known contour areas
Stage / Storage Table
Stage Elevation Contour area Incr. Storage Total storage
ft ft sqft cuft cuft
0.00 562.89 00 0 0
0.11 563.00 530 29 29
1.11 564.00 9,767 5,149 5,178
2.11 565.00 10,947 10,357 15,535
3.1 566.00 12,190 11,569 27,103
4.11 567.00 13,485 12,838 39,941
5.11 568.00 14,832 14,159 54,099
Culvert / Orifice Structures Weir Structures

[A] [B] I[C1 [D] [Al [B] I[C] [D]
Rise in = 13.0 140 0.0 0.0 CrestLenft = 1500 000 000 0.00
Span in = 13.0 230 00 0.0 CrestEl.ft = 566.67 0.00 0.00 0.00
No. Barrels = 1 2 0 0 Weir Coeff. = 3.00 0.00 0.00 0.00
InvertEL.ft = 562.89 564.80 0.00 0.00 Eqgn. Exp. = 1.50 0.00 0.00 0.00
Length ft = 10.0 10.0 0.0 0.0 Multi-Stage = No No No No
Slope % = 1.00 1.00 000 0.00
N-Value = .013 .013 .000 .000
Orif. Coeff. = 0.60 0.60 0.00 0.00
Muiti-Stage = ~---- No No No Tailwater Elevation = 0.00 ft

Note: All outfiows have been analyzed under inlel and cutlel control

Stage / Storage / Discharge Table

Stage Storage Elevation CIvA CIvB CivC CivD WrA WrB WrC WrD Discharge
ft

cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs

000 O 562.89 0.00 0.00 .- -— 000 -- - - 0.00
011 29 563.00 0.06 0.00 - -— 000 - -— - 0.06
1.1 5,178 564.00 1.97 0.00 -— - 0.00 - - - 1.97
2.1 15,535 565.00 5.56 117 - - 000 -- - - 6.72
311 27,103 566.00 7.1 10.08 -—— - 0.00 -- — - 17.20
4,11 39,941 567.00 8.38 27.38 -— - 853 - - - 44.29
5.11 54,009 568.00 0.48 3483 .- — 69.02 -- — _ 113.34

D-z



Reservoir Report

Lol Frowr  BobeitesS

Page 1

Reservoir No. 1 - FL 562.89

Pond storage is based on known contour areas

Pond Data

Stage / Storage Table
Stage Elevation
ft ft

0.00 562.89
0.1 563.00
1.1 564.00
2.1 565.00
3.1 566.00
411 567.00
511 568.00

Contour area

sqft

00

530
9,767
10,947
12,190
13,485
14,832

English

Incr. Storage Total storage

cuft cuft

0 0

29 29
5,149 5,178
10,357 15,535
11,569 27,103
12,838 39,941
14,159 54,099

Culvert / Orifice Structures

Weir Structures

[A] [B] [€C] [D] Al [B] [C] D]

Rise in = 0.0 0.0 0.0 0.0 Crestlenft = 1500 0.00 000 0.00
Spanin = 0.0 0.0 0.0 0.0 CrestElL ft = 566.67 0.00 000 0.00
No.Barrels = 1 2 0 0 Weir Coeff. = 3.00 0.00 000 0.00
InvertEl.ft = 56289 564.80 0.00 0.00 Eqn. Exp. = 1.50 0.00 000 000
Length ft = 10.0 10.0 0.0 0.0 Multi-Stage = No No No No
Slope % = 1.00 100 0.00 0.00
N-Value = .013 .013 .000 .000
Orif. Coeff. = 0.60 060 0.00 0.00
Multi-Stage = ----- No No No Tailwater Elevation = 0.00 ft

Note All outflows have been analyzed under inlel and oullet control
Stage / Storage / Discharge Table
Stage Storage Elevation CivA CIivB CIvC CivD WrA WrB WrC WrD Discharge
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
000 O 562.89 0.00 0.00 --- 0.00 - - 0.00
0.11 29 563.00 0.00 0.00 -- 0.00 - -- 0.00
1.11 5,178 564.00 0.00 0.00 - -—- 0.00 -- --- - 0.00
211 15,635 565.00 0.00 000 - 0.00 - -- - 0.00
311 27,103 566.00 0.00 0.00 - --- 0.00 - --- - 0.00
411 39,941  567.00 0.00 0.00 - 853 - 8.53
511 54,099 568.00 0.00 0.00 --- - 69.02 --- 69.02
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APPENDIX E

DETENTION BASIN 2 YR, 24 HOUR STORM
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Project: SAK PR 2y 24h.GPW

IDF: Sample.idf

2 hyd's

09-16-2010

&~z




' »
Hydrograph Summary Report Page 1
Hyd. | Hydrograph] Peak Time Timeto | Volume Return Inflow Maximum | Maximum Hydrograph
No. type flow interval | peak period hyd(s) elevation storage description
(origin) (cfs) {min) (min) {cuft) (yrs) (ft) (cuft)
1 SCS Runoff | 16.55 3 77 39,181 2 -=e e - 864 Hoff Road
2 Reservoir 5.18 3 726 39,181 2 1 564.80 13,427 Thru Basin

IDF file: Sample.idf

Run date: 09-16-2010

Proj. file: SAK PR 2y 24h.GPW

£-2




Hydrograph Report

Page 1
English
Hyd. No. 1
864 Hoff Road
Hydrograph type = SCS Runoff Peak discharge = 16.55 cfs
Storm frequency = 2yrs Time interval = 3 min
Drainage area = 6.20 ac Curve number = 95
Basin Slope =27% Hydraulic length = 808 ft
Tc method = USER Time of conc. (Tc) = 6 min
Total precip. = 2.39in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484

Hydrograph Discharge Table

Time -- Outflow Time -- Outflow
(min cfs) (min cfs)
675 0.89 771 0.97
678 0.95 774 0.94
681 1.00 777 0.90
684 1.06 780 0.87
687 1.12 783 0.84

690 1.18

693 1.41
696 2.01 ...End
699 2.99
702 425
705 5.66
708 7.42
711 10.04
714 13.65
717 16.55 <<
720 15.50
723 10.66
726 5.78
729 3.09
732 2.31
735 2.16
738 2.01
741 1.87
744 1.72
747 1.57
750 1.42
753 1.28
756 1.18
759 1.12
762 1.07
765 1.04
768 1.01

E-f

Total Volume = 39,181 cuft



Hydrograph Report

Page 1
English
Hyd. No. 2
Thru Basin
Hydrograph type = Reservoir Peak discharge = 5.18 cfs
Storm frequency = 2yrs Time interval = 3 min
Iinflow hyd. No. =1 Reservoirname = FL 562.89
Max. Elevation = 564.80 ft Max. Storage = 13,427 cuft
Storage Indication method used. Total Volume = 39,181 cuft

Hydrograph Discharge Table

Time Inflow Elevation ClvA CivB CIvC CivD WrA WrB WrC WrD Outflow

(min) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs

612 038 563.13 0.27 e e e — e 0.27
615 0.39 563.13 0.27  —emee e — — —- —— ——— 0.27
618 040 563.14 VN R e — e — 0.28
621 0.42 563.14 029 - S 0.29
624 043 563.14 030 - e e e e e N 0.30
627 044 563.15 031 - e e et e e e 0.31
630 046 563.156 I 7 e — m— e 0.32
633 047 563.16 032 - - e mmmme e e e 0.32
636  0.49 563.16 033 m e e e e — 0.33
639  0.51 563.17 035  w-e- e e e e 0.35
642  0.53 563.18 0.36 - e o —— e et e 0.36
645 0.56 563.18 037 —- e et mmee e e — 0.37
648  0.58 563.19 038 - e — e e e 0.38
651 0.60 563.20 039 - e m— emae e e e 0.39
654 0.63 563.20 041 e e U — 0.41
657 0.65 563.21 042 - e U 0.42
660 0.67 563.22 044 —— e e —— e e 0.44
663  0.66 563.23 046  —-  ceeen emeee et e e e 0.48
666  0.66 563.23 047 - e . 0.47
669 0.73 563.24 049 s el e cmeee mmeme e eeeen 0.49
672  0.81 563.25 051  ~m e e e e ———mmeen 0.51
675 0.89 563.26 053 = ——- —— e e e 0.53
678 0.95 563.28 056  —— e e mem e e 0.56
681 1.00 563.29 058  —eer e e e e e 0.58
684 1.06 563.30 0.62 e - U 0.62
687 1.12 563.32 065 - @ G —— 0.65
690 1.18 563.34 0.69  meer e e e . 0.69
693 1.41 563.36 074 - —— e e e e e 0.74
696  2.01 563.39 081 - - e e e e e 0.81
699 299 563.45 0.94 s eeeme — e e 0.94
702 425 563.54 114 coe e —— e S — 1.14
705 566 563.67 1.40 - —— e s e e e 1.40
708  7.42 563.84 167 e e e — e 167
711 10.04 564.04 224 e e e el 224
714 13.65 564.20 346 cmeem e e a—— e e e 3.16
717 16.55<< 564.40 402  m e e B 402

Continues on next page...
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APPENDIX F

DETENTION BASIN 15 YR, 24 HOUR STORM



Hydrograph Summary Report Page 1
Hyd. | Hydrograph} Peak Time Timeto | Volume Return Inflow Maximum | Maximum Hydrograph
No. type flow interval peak period hyd(s) elevation storage description
(origin} {cfs) {min) {min) (cuft) {yrs) {ft) (cuft)
1 SCS Runoff | 38.98 3 717 97.431 |5 - - —-- 864 Hoff Road
2 Reservair 21.18 3 723 97,431 15 1 566.12 28,663 Thru Basin

Proj. file: SAK PR 15y 24h.GPW

IDF file: Sample.idf

Run date: 09-16-2010
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Hydrograph Report

Page 1
English
Hyd. No. 1
864 Hoff Road
Hydrograph type = SCS Runoff Peak discharge = 38.98 cfs
Storm frequency = j5yrs Time interval = 3 min
Drainage area = 6.20 ac Curve number = 95
Basin Slope =27% Hydraulic length = 808 ft
Tc method = USER Time of conc. (Tc) = 6 min
Total precip. = 5.20in Distribution = Typell
Storm duration = 24 hrs Shape factor = 484

Hydrograph Discharge Table

Time -- Outflow Time -- Qutflow
(min cfs) (min cfs)
408 0.39 888 0.96
423 0.41 803 0.91
438 0.43 918 0.86
453 0.46 933 0.81
468 0.48 948 0.75
483 0.50 963 0.70
498 0.56 978 0.68
513 0.63 993 0.66
528 0.70 1008 0.64
543 0.77 1023 0.62
558 0.79 1038 0.80
573 0.81 1053 0.58
588 0.90 1068 0.56
603 1.02 1083 0.55
618 1.18 1098 0.53
633 1.36 1113 0.51
648 1.62 1128 0.49
663 1.82 1143 0.47
678 2.54 1158 0.45
693 3.69 1173 0.43
708 18.33 1188 0.41
723 24.68 1203 0.40

738 4.60
753 2.92
768 2.29 ...End
783 1.90
798 1.66
813 1.45
828 1.29
843 1.14
858 1.07
873 1.02

oJ

Total Volume = 97,431 cuft



Hydrograph Report

Page 1
English
Hyd. No. 2
Thru Basin
Hydrograph type = Reservoir Peak discharge = 21.18 cfs
Storm frequency = [5yrs Time interval = 3 min
Inflow hyd. No. =1 Reservoir name = FL 562.89
Max. Elevation = 566.12 ft Max. Storage = 28,663 cuft
Storage Indicalion method used Total Volume = 97,431 cuft

Hydrograph Discharge Table

Time Inflow Elevation CivA CvB CIWC CivD WrA WrB WrC WrD Outflow

(min) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
345  0.30 563.11 023 - e e e e e — 0.23
360 0.32 563.12 026 —- B — — e 0.25
375 0.35 563.13 028 e e e - 0.28
390 037 563.15 030 - e e e e —_— 0.30
405 0.39 563.16 032 - e e ——— e e — 0.32
420  0.41 563.17 034 e eeeen e e e 0.34
435 043 563.18 0.36 - - eeene —— e e e 0.36
450  0.45 563.19 039 — e . 0.39
465  0.47 563.20 041 - e e e e e —- 0.41
480  0.49 563.21 043 —— e e _— e — 0.43
495  0.54 563.23 0.46  —om eeeem eem eeeer e s e 0.46
510 0.61 563.24 049 - e e U 0.49
525  0.68 563.27 0.54 - T —— — 0.54
540 0.76 563.29 059 s m e e e e e 0.59
556 0.79 563.32 0.65 e e e S — - 0.65
570 0.80 563.34 0.70 - ——— e e e e e 0.70
585  0.88 563.36 074  ceem e et et e 0.74
600 0.99 563.39 0.81 o e e e — 0.81
615  1.15 563.43 0.89 -~ e e e — 0.89
630 1.32 563.48 1.01 e ——— eeeee e e e e 1.01
645  1.57 563.54 118 wmeee e e e s el — 1.15
660  1.86 563.62 132 - e - —— e 1.32
675 240 563.73 150  ---- B 1.50
690 3N 563.92 178 ——- e e ——— e e e 1.78
705  14.21 564.37 389 - e e e —— e 3.89
720  36.14 565.95 705 931 — e e eeen el e 16.35
735  4.94 565.69 .67 675 cem eeem e et e e 13.41
750  3.24 565.17 584 267 — e — e — 8.51
765  2.36 564.83 526 014 -—— S 5.40
780  1.98 564.59 489 - e e e — e — 469
795  1.70 564.37 391 - e E— e — 3.91
810  1.49 564.20 318 s e e UG 318
825  1.32 564.08 250 - T — e — 2.50
840 1.17 563.99 1.96 e e RS — 1.85
855  1.08 563.87 170 =eem e —— e e e —— 1.70
870  1.03 563.77 1.57 - e e e e 1.57

Continues on next page...



APPENDIX G

DETENTION BASIN 25 YR, 24 HOUR STORM

G-




Hydrograph Summary Report Page 1
Hyd. | Hydrograph| Peak Time Time to Volume Return Inflow Maximum | Maximum Hydrograph
No. type flow interval peak period hyd(s) elevation storage description
{origin) {cfs) {min) (min) {cuft) {yrs) (ft) (cuft)
1 SCS Runoft | 40.56 3 717 101,615 25 - e e 864 Hoff Road
2 Reservoir 22.90 3 723 101,615 25 1 566.18 29,471 Thru Basin

Proj. file: SAK PR 25y 24h.GPW

IDF file: Sample.idf

Run date: 09-16-2010

-2




Hydrograph Report

Page 1
English
Hyd. No. 1
864 Hoff Road
Hydrograph type = SCS Runoff Peak discharge = 40.56 cfs
Storm frequency = 25yrs Time interval = 3 min
Drainage area = 6.20 ac Curve number = 95
Basin Slope =27% Hydraulic length = 808 ft
Tc method = USER Time of conc. (Tc) = 6 min
Total precip. = 5.40in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484

Hydrograph Discharge Table

Time -- Outflow Time -- Qutflow
(min cfs) (min cfs)
402 0.41 882 1.02
417 0.43 897 0.97
432 0.45 912 0.92
447 0.47 927 0.86
462 0.49 942 0.81
477 0.52 957 0.75
492 0.56 972 0.71
507 0.63 987 0.69
522 0.70 1002 0.67
537 0.78 1017 0.65
552 0.83 1032 0.63
567 0.84 1047 0.61
582 0.90 1062 0.59
597 1.02 1077 0.58
612 1.16 1092 0.56
627 1.34 1107 0.54
642 1.58 1122 0.52
657 1.88 1137 0.50
672 2.29 1152 0.48
687 3.10 1167 0.46
702 11.27 1182 0.44
717 40.56 << 1197 0.42
732 5.49 1212 0.41

747 3.72
762 2.54
777 2.13 ...End
792 1.81
807 1.59
822 1.40
837 1.25
852 1.13
867 1.08

6

Tota!l Volume = 101,615 cuft



Hydrograph Report

Page 1
English
Hyd. No. 2
Thru Basin
Hydrograph type = Reservoir Peak discharge = 22.90 cfs
Storm frequency = 25yrs Time interval = 3 min
Inflow hyd. No. =1 Reservoirname = FL 562.89
Max. Elevation = 566.18 ft Max. Storage = 29,471 cuft
Storage Indication method used. Total Volume = 101,615 cuit

Hydrograph Discharge Table

Time Inflow Elevation CivA CivB CivC CivD WrA WrB WrC WrD Outflow

(min) efs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
345 032 563.12 025  -em e e ——— meaee — e 0.25
360 034 563.13 027 - - e — e e e 0.27
375 0.37 563.14 0.30 -—- ——— —— —_ J— ——-- ——- 0.30
390 039 563.16 032 - ——— e e et e —— 0.32
405 0.1 563.17 034 e e e e 0.34
420 043 663.18 036 e e mm— e e - 0.36
435 045 563.19 0.38 - e ———— e T e— 0.39
450 0.48 563.20 041 == e e et et e e 0.41
465 0.50 563.22 043 - e e e e e 0.43
480 0.52 563.23 046  — e e eien kel 0.46
495  0.57 563.24 048 - e e et n e 0.48
510 064 563.26 052 - @ —m mmeen SO p— 0.52
525 0.72 563.28 057 —— - e e — e e 0.57
540 0.79 563.31 063 - — e e e 0.63
556  0.83 563.34 069 ——  — e e kel e 0.69
570 0.84 563.36 074 —— e —— e e — 0.74
585 0.92 563.38 LU B T — —— een —— 0.78
600 1.04 563.41 085 e e kel e 0.85
615 1.20 563.45 094 - e e U 0.94
630 1.38 563.50 108  comem e e e e 1.06
645  1.64 563.56 120 wee e . 1.20
660 1.94 563.65 137 - e e e S 1.37
675 2.51 563.76 S T T— . 1.56
690 3.25 563.97 1.89 r e e e e emaen — 1.89
705  14.81 564.40 404 - e — SR —— 4.04
720  37.59 566.03 715 1103 - aneen —— e ——— e 18.18
735 5.13 665.72 672 702 - U 13.74
750  3.36 565.19 589 287 e e s e —— e 8.76
765 246 564.85 529 022 - e e R 5.52
780  2.05 564.61 475 e e — e S 4.75
795 1.77 564.39 400 - e e —— e e 4.00
810 1.55 564.22 327 e e — e e 3.27
825 137 564.09 [ e n— S 2.60
840  1.21 564.01 202 - e - 2.02
855 1.12 563.89 172 e e e ememe emmee ameen R 1.72
870 1.07 563.79 L e T u— —— e 1.61

Continues on next page...



APPENDIX H

DETENTION BASIN 100 YR, 24 HOUR STORM

-1




Hydrograph Summary Report Page 1
Hyd. | Hydrograph| Peak Time Timeto | Volume Return Inflow Maximum | Maximum Hydrograph
No. type flow interval peak period hyd(s) elevation storage description
(origin) {cfs) {min) {min) (cuft) {yrs) {ft) {cuft)
1 SCS Runoff | 53.13 3 M7 135,157 100 -- ————e- e 864 Hoff Road
2 Reservoir 32.34 3 723 135,157 100 1 566.66 35,530 Thru Basin

Proj. file: SAK PR 100 y 24h.GPV

V IDF file: Sample.idf

Run date: 09-16-2010

H-




Hydrograph Report

Page 1
English
Hyd. No. 1
864 Hoff Road
Hydrograph type = SCS Runoff Peak discharge = 53.13 cfs
Storm frequency = 100 yrs Time interval = 3 min
Drainage area = 6.20 ac Curve number = g5
Basin Slope =27% Hydraulic length = 808 ft
Tc method = USER Time of conc. (Tc) = 6 min
Total precip. = 7.00in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
Total Velume = 135,157 cuft

Hydrograph Discharge Table
Time -- Outflow Time -- Outflow
(min cfs) (min cfs)

369 0.53 849 1.49

384 0.56 864 1.42

399 0.59 879 1.35

414 0.62 894 1.28

429 0.64 909 1.21

444 0.67 924 1.13

459 0.70 939 1.06

474 0.72 954 0.99

489 0.77 969 0.93

504 0.86 984 0.91

519 0.96 999 0.88

534 1.06 1014 0.86

549 1.14 1029 083

564 1.16 1044 0.80

579 1.20 1059  0.78

594 1.36 1074  0.75

609 1.54 1089  0.73

624 1.78 1104  0.70

639 2.05 1119 0.68

654 2.45 1134 085

669 2,78 1149 0.63

684 3.94 1164  0.60

699 10.64 1179 0.58

714 44.55 1194 0.55

729 9.62

744 5.31

759 3.44 ...End

774 2.89

789 2.42

804 2.13

819 1.87

834 1.66

H-2



Hydrograph Report

Page 1
English
Hyd. No. 2
Thru Basin
Hydrograph type = Reservoir Peak discharge = 32.34 cfs
Storm frequency = 100 yrs Time interval = 3 min
Inflow hyd. No. =1 Reservoir name = FL 562.89
Max. Elevation = 566.66 ft Max. Storage = 35,530 cuft
Storage Indication method used Total Volume = 135,157 cuft

Hydrograph Discharge Table

Time Inflow Elevation CivA CIvB CivC CivD WrA WrB WrC WrD Outflow

{(min) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
315 043 563.17 034 - e e e 0.34
330 046 563.18 037 - - e T 0.37
345 049 563.20 040 - @ —— e e e e 0.40
360 0.52 563.21 043 — - el 0.43
375 054 563.23 046 - e e e e mmn 0.46
380 057 563.24 049 ——r @ e e - e e 0.49
405 0.80 563.26 052 e e e e e e e 0.52
420 063 563.27 0.56 —- - el N 0.55
435 065 563.29 058 -—- — e —— e e 0.58
450 0.68 563.30 060 -eeer - el RS . ————- 0.60
465 0.71 563.31 063 - meme emeee e —— e e 0.63
480 0.74 563.33 066 - e e S P — 0.66
495 0.81 563.34 U T T — 0.70
510  0.90 563.36 075 —— e e ——— meeen e 0.75
525 1.00 563.39 082 e e s e e ———- 0.82
540 1.10 563.43 089 - e e e 0.89
555 1.15 563.46 097 -——- — - —— e 0.97
570 1.16 563.49 1.03 - el T 1.03
585 1.26 563.51 108 o e e smemmmemen mnean 1.08
600 1.42 563.55 1A7 meme e s e e -——-- 1.17
615 1.63 563.60 128 - e e e e e 1.28
630 1.87 563.67 141 - T 1.41
645 2.21 563.77 1.57  —— e —— e e 1.57
660 2.61 563.90 173 e e e — — e 1.73
675 3.36 564.03 215 - - cmmm e e e s 2.15
680 4.33 564.14 286 - em e e e 2.86
705  19.58 564.69 498 e - el e 4.98
720 4917 566.51 779 2220 - @ -—- T 29.99
735 6.70 566.00 711 993 - - i S — 17.03
780  4.39 565.42 625 464 —— @ - e e - e 10.89
765  3.20 564.95 546 0.82 s cm e e 6.28
780 2.68 564.71 502 e e e ———— e — 5.02
795 230 564.51 444 o e e ——— 4.44
810 2.02 564.34 380 - - ——— e e e - 3.80
825 1.78 564.21 B s T —— — 3.19
840  1.58 564.10 263 e e e e e —— - 263

Continues on next page...



APPENDIX I
DETENTICON BASIN 100 YR, 24 HOUR STORM

LOW FLOW BLOCKED




Hydrograph Summary Report Page 1
Hyd. | Hydrograph| Peak Time Timeto | Volume Return Inflow Maximum | Maximum Hydrograph
No. type flow interval peak period hyd(s) elevation storage description
{origin) {cfs) {min) {min) (cuft) {yrs) (ft) {cuft)
1 SCS Runoff | 53.13 3 717 135,157 100 - ——— —_ 864 Hoff Road
2 Reservoir 46.79 3 720 100,352 100 1 567.70 49,800 Thru Basin

Proj. file: SAK PR 100 y 24h low flodOHdtike & SRNe idf

Run date: 09-16-2010

Iz




Hydrograph Report

Page 1

Hyd. No. 1

864 Hoff Road

Hydrograph type
Storm frequency

Drainage area
Basin Slope
Tc method
Total precip.

Storm duration

LI {1 I O | A

SCS Runoff

100 yrs
6.20 ac
27 %
USER
7.00in
24 hrs

Peak discharge
Time interval
Curve number
Hydraulic length

Time of conc. (Tc)

Distribution
Shape factor

English

53.13 cfs
3 min
95

808 ft

6 min
Type |l
484

Hydrograph Discharge Table

Time -- Outflow
cfs)

(min

369
384
399
414
429
444
459
474
489
504
519
534
549
564
579
594
609
624
639
654
669
684
699
714
729
744
759
774
789
804
819
834

0.53
0.56
0.59
0.62
0.64
0.67
0.70
0.72
0.77
0.86
0.96
1.06
1.14
1.18
1.20
1.36
1.54
1.78
2.05
2.45
278
3.94
10.64
44.55
9.62
5.31
3.44
2,89
242
2.13
1.87
1.66

Time -- Outflow

(min

849
864
879
894
909
924
939
954
969
984
999
1014
1029
1044
1059
1074
1089
1104
1119
1134
1149
1164
1179
1194

...End

cfs)

1.49
1.42
1.35
1.28
1.21
1.13
1.06
0.99
0.93
0.91
0.88
0.86
0.83
0.80
0.78
0.756
0.73
0.70
0.68
0.65
0.63
0.60
0.58
0.55

Total Volume = 135,157 cuft



Hydrograph Report

Page 1
English
Hyd. No. 2
Thru Basin
Hydrograph type = Reservoir Peak discharge = 46.79 cfs
Storm frequency = 100 yrs Time interval = 3 min
Inflow hyd. No. =1 Reservoir name = FL 562.89
Max. Elevation = 567.70 ft Max. Storage = 49,800 cuft
Storage Indication method used. Total Volume = 100,352 cuft

Hydrograph Discharge Table

Time iInflow Elevation CivA CivB CIvC CivD WrA WrB WrC WrD Outflow

(min) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
705 19.58 566.85 0.00 000 -—-- — 3.42 e e — 3.42
720 49,17 567.70<< 0.00 000 ~-u- ————n 4679 -—— e —— 46.79 <<
735 6.70 567.08 000 000 -—— —— 11.84 - —— — 11.84
750 4.39 566.92 0.00 000 -~ — 5.61 m—— ma—— —_— 5.61
765 3.20 566.86 000 000 —- @ - 3.73 —- —— ~———- 3.73
780 2.68 566.83 .00 000 -—- - 297 eeee- — -——- 297
795 2.30 566.81 0.00 000 - — 249 e e — 2.49
810 2.02 566.80 000 000 -—- ——- 217  —- —— e 217
825 1.78 566.79 0.00 000 - — 194 e —— ————- 1.94
840 1.58 566.78 000 000 - ———— 1.74 —— ——— - 1.74
855 1.46 566.77 000 000 - — 156 e e e 1.56
870 1.39 566.77 000 000 - —— 146 em e e 1.46
885 1.32 566.76 0.00 000 -——-- ———— 1.38 ———— —_ e 1.38
900 1.25 566.76 0.00 000 - ——— 1.30 - —— —— 1.30
915 118 566.75 000 0.00 - e 123 e e 1.23
930 1.11 566.75 000 000 - - 116 - —_ ——— 1.16
945 1.03 566.75 0.00 000 - —— 1.09 ~eme — e 1.09
960 0.96 566.74 0.00 000 --— e 102 e e e 1.02
975 0.92 566.74 000 000 - @ - 096 - — —— 0.96
990 0.90 566.74 000 000 —-- ———— 092 - — — 0.92
1005 0.87 566.73 0.00 000 -~ J— 0.89 - —— — 0.89
1020 0.85 566.73 000 000 -— @ e 0.86 - —_ ———— 0.86
1035 0.82 566.73 000 000 —- ——- 0.84 - —— - 0.84
1050 0.79 566.73 000 000 -~ — 0.81 —— J— —_— 0.81
1065 0.77 566.73 000 000 - — 0.79 —- —— — 0.79
1080 0.74 566.73 000 000 - J— 0.76  —~==  amumm —- 0.76
1096 0.72 566.73 000 000 - —- 0.74  —es e e 0.74
1110 0.69 566.73 000 Q000 - e 0.71  =ves e e 0.71
1125 0.67 566.72 0.00 0.00 - ———— 069 - ————- —— 0.69
1140 0.64 566.72 000 000 -—-- -——- 066  --—- —— ——— 0.66
1155 0.62 566.72 000 000 - e 064 - - —— 0.64
1170 0.59 566.72 000 000 ---- —- 0.61 e — —_ 0.61
1185 0.57 566.72 000 000 -—-- ———- 0.58 - — ——— 0.58
1200 0.54 566.72 000 000 ---e- J— 0.56 - —- —_— 0.56
1215 0.53 566.72 0.00 000  --ee- - 0.54  -—-- —— — 0.54
1230 0.52 566.72 000 000 - e 053 e e e 0.53

Continues on next page...



APPENDIX J

EXISTING DETENTION BASIN 100 YR, 24 HOUR STORM

2




' ®

Hydrograph Summary Report Page 1
Hyd. | Hydrograph| Peak Time Timeto | Volume Return Inflow Maximum | Maximum Hydrograph
No. type flow interval peak period hyd(s) elevation storage description
(origin) {cfs) {min) {min) {cuft) (yrs) (ft) (cuft)
1 SCS Runoff | 40.90 3 723 137,834 100 s —_ e 864 Hoff Road
2 Reservoir 40.18 3 726 137,834 100 1 566.21 6.324 Thru Basin

Proj. file: SAK PR 100 y 24h exis

lind REdile GRAMple.idf

Run date: 07-29-2010

J-z




Hydrograph Report

Page 1
English
Hyd. No. 1
864 Hoff Road
Hydrograph type = SCS Runoff Peak discharge = 40.90 cfs
Storm frequency = 100 yrs Time interval = 3 min
Drainage area = 6.20 ac Curve number = 91
Basin Slope =27% Hydraulic length = 808 ft
Tc method = USER Time of conc. (Tc) = 16.5 min
Total precip. = 7.00in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484

Hydrograph Discharge Table

Time - Outflow

(min cfs)
693 414
696 4.79
699 5.97
702 7.89
705 10.56
708 14.14
M 18.95
714 25.30
717 3245
720 38.25
723 40.90 <<
726 39.41
729 34.46
732 28.47
735 22.74
738 17.41
741 12.74
744 9.13
747 6.97
750 6.06
753 5567
756 511
759 469
762 4.33
...End

Total Volume = 137,834 cuft



Hydrograph Report

Page 1
English
Hyd. No. 2
Thru Basin
Hydrograph type = Reservoir Peak discharge = 40.18 cfs
Storm frequency = 100 yrs Time interval = 3 min
Inflow hyd. No. = 1 Reservoirname = Existing Pond
Max. Elevation = 566.21 ft Max. Storage = 6,324 cuft

Storage indication method used

Hydrograph Discharge Table

Time
(min)

696
699
702
705
708
711
714
717
720
723
726
729
732
735
738
741
744
747
750
753
756
759
762
765
768

...End

Inflow Elevation

cfs

4.79
5.97
7.88
10.56
14.14
18.95
2530
32.45
38.25
40.90 <<
39.41
34.46
28.47
2274
17.41
12.74
9.13
6.97
6.06
5.57
511
4.69
4.33
4.04
3.80

ft

565.59
565.62
565.66
565.72
565.78
565.87
565.96
566.06
566.14
566.20
566.21 <<
566.16
566.09
566.01
565.91
565.83
565.75
565.70
565.66
565.64
565.63
565.61
565.60
565.59
565.58

CivA
cfs

2.47
2.57
272
2,92
3.16
3.43
3.72
4.02
4.28
443
4.44
433
414
3.87
3.58
3.31
3.056
2.85
2.72
265
2.60
2.55
2.52
2.48
2.44

CivC
cfs

CivD
cfs

Wr A
cfs

1.75

.....

Total Volume = 137,834 cuft

WrD Outflow

cfs

cfs

4.22
5.16
6.70
8.99
12.31
16.76
22.67
29.02
35.29
39.61
40.18 <<
36.89
31.45
2577
19.49
14.75
10.86
8.10
6.72
5.93
5.41
4.96
4.57
428
4.05



Reservoir Report

Page 1
. English

Reservoir No. 1 - Existing Pond
Pond Data
Pond storage is based on known contour areas
Stage / Storage Table
Stage Elevation Contour area Incr. Storage Total storage
ft ft sqgft cuft cuft
0.00 564.70 00 0 0
0.30 5656.00 3,187 478 478
1.30 566.00 5,738 4,462 4,941
2.30 567.00 7,583 6,661 11,601
3.30 568.00 7,583 7,583 19,184
Culvert / Orifice Structures Weir Structures

[A] Bl I[C] I[D] [Al [B] [C] I[D]
Rise in =210 0.0 0.0 0.0 CrestLenft = 20.00 0.00 0.00 0.00
Span in =210 0.0 0.0 0.0 CrestELft = 56550 0.00 0.00 0.00
No. Barrels = 1 0 0 0 Weir Coeff. = 3.00 0.00 0.00 0.00
invertElLft = 56470 0.00 0.00 0.00 Eqn. Exp. =150 000 000 0.00
Length ft = 10.0 0.0 0.0 0.0 Multi-Stage = No No No No
Slope % = 1.00 0.00 0.00 0.00
N-Value = .013 .000 .000 .000
Orif. Coeff. = 0.60 0.00 000 0.00
Multi-Stage = —- No No No Tailwater Elevation = 0.00 ft

Note: All outfiows have bsen analyzed under inlet and outlet control.

Stage / Storage / Discharge Table

Stage Storage Elevation CIvA CivB CivC CivD WrA WrB WrC WrD Discharge

ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
000 O 564.70 0.00 — - - 000 - -— -— 0.00
0.30 478 565.00 0.51 - - -— 000 - - - 0.51
1.30 4,941 566.00 3.83 - - -— 21.21 - —— - 25.05
230 11,601 567.00 1212 - —— - 110.23 --- - . 122.35
3.30 19,184 568.00 18.03 - - - 23717 --- - - 255.20
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was exlracled using F-MIT Cn-Line. This map coes not reflect changes

or amendments which may have been made subsequent to the date on the
utle block. For the latest product information about National Fleod Insurance
Program focd maps check the FEMA Flood Map Stere at vaww.mec.fema,gov




Q MISSOURI DEPARTMENT OF NATURAL RESOURCES " FOR AGENCY USE ONLY

WATER PROTECTION PROGRAM FECKNUNBER
& [ @] FORME - APPLICATION FOR GENERAL PERMIT

UNDER MISSOURI CLEAN WATER LAW mmi—m?sﬁmn—go

1.00 CATEGORY QF GENERAL PERMIT APPLIED FOR
LAane [DIoT wrpisdCE

1.10

0 a. This facility is now in operation under Missouri Operating Permit Number, or NPDES, MO — and there
is not a proposed increase in design flow.
O b. This facility is now in operation under Missouri Operating Permit Number MO — and there is a proposed

increase in design flow.
[® ¢ This is a new permit.

If you checked either item b or ¢ above then you may need to submit an antidegradation review. See instructions.

2.00 NAME OF FACILITY

Shi C(oisTrRueTION

210 ADDRESS (PHYSICAL) _ oy, STATE 2IP CODE

Bl Mot Lo O FALLoOAN MO 3366
3.00 OWNER. . . .. .. . A e
NAME E-MAIL ADDRESS C42r7 | TELEPHONE NUMBER WITHAREA CODE s 4 {s = 27 G- 2.3 5
Terrve SMHAwl A Rt T Ty — L3t~ 379 - 240/
STREET ar_ STATE ZIP CODE
(03 M loor Serings Rb o FaLeDas Mo b33 56
4,00 CONTINUING AUTHORITY S e ; L e e
NAME E-MAIL ADDRESS TELEPRONE NUMBER WITH AREA CODE

Samé Ao DWIMER FAX NUMBER WITH AREA CODE
STREET cITY STATE ZIP CODE
5.00 OPERATOR o A P
NAME ) ) . TELEPHONE NUMBER WITH AREA CODE

SamE Ao HairlER
6.00 FACILITY CONTACT . Lo R .
NAME . TELEPHONE NUMBER WITH AREA CODE

SharmE N DiAdNER FAX NUMBER WITH AREA CODE
TITLE

7.00 FOR EACH QUTFALL GIVE THE LEGAL DESCRIPTION (ATTACH ADDITIONAL SHEETS AS NECESSARY),

Outfall Number __/ % MNs % sec25 TYIN RZE 5TC county
Outfall Number % Y4  Sec. T R * _ County
Qutfall Number Ye Y Sec. T R County

7.10 FOR EACH OQUTFALL LIST THE NAME OF THE RECEIVING WATER

Outfall Number _{ Receiving Water _LIAl & 4/TED TK/Breraey T PERUD UE CRELK
Outfall Number Receiving Water

Outfall Number Receiving Water

7.20 BRIEFLY DESCRIBE THE NATURE OF YOUR BUSINESS "
Mo lir FACTRINIG BMD TUurtMdel SR P ERLT A 1At7E st AALELE

7.30 Does the discharge(s) for which you are seeking a permit discharge to a combined sewer system? D Yes E No
7.40 Primary SiC Code _/_6133
7.50 If this application is for a storm water permit, list any materials that are stored oulside and exposed to storm water, f!a/\/ £
7.60 Altach a USGS 1" = 2,000" scale map showing the localion of the facility in relation to the local road system, Indicate on the map the facility,
the receiving stream, the paints of discharge and the map section, township and rangs.
7.70 If this is an existing di ge, submit a y of pollutants analyzed in the past two years,
7.80 What is the method of domestic wast disposal? Pid Blld S &kiarer
7.90 1 certify that | am familiar with the information contained In the application and to the best of my knowledge and belief such information is true, comptete and

accurate, and i granted this permit, | agree to abide by the Missouri Clean Water Law and all rules, regulations, orders and decisions, subject to any legilimate
appeal available to applicant under the Missouri Clean Water Law of Missoun Clean Water Commission.

A NAME AND OFFICIAL TITLE (TYPE OR PRINT) 8. TELEPHONE NUMBER WITH AREA CODE

C. SIGNATURE 0. DATE SIGNED

MO 780-0795 (09-08)
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INSTRUCTIONS

This form must be submitied with the application fee (listed below). Persons with more than one operating location shali abtain a general permit for each location unless
other permitting arrangements are allowed by the terms of the general permit. Where multiple discharge points exist at a single operating location, one application may

cover all the applicable discharges. H there are any questions concerning this form, please contact the appropriale reglonal office (see map avallable at
www.dnr.mp.gov/regions/regions.htm).

Fees: Land Disturbance (Form G must ba included) - $300 (due at application time only)
Ag Chem Fertilizer/Pesticide - $50 due with application for new permits; $50/year while penmitis in effect: no fee required with renewal application
Concentrated Animal Feeding Operation, or CAFO - $150 (due at application time only)
General Permit— Other (e.g., Motor Vehicle Salvage, Limestone Quarry, Petroleum Storage.) - $150 due with application for new permils and each year untif
expiration; $60/year thereafter; no fee required with ) licati

L

1.00  Give the name of the specific general permit you are applying for: (e.g., Land Disturbance, Motor Vehicle Salvage,) If you are unsure about the specific name for
the general pemit, contact the Water Prolection Program, Water Pollution Branch at 573-751-8825.

1.10 Fill out either item (a., item (b., or item (c. as applicable.

Each General permit may have specific antidegradation review requirements contained within it. Go to the following Web sites 1o verify your specific requirements:

For MO-G permits visit www.dnr.mo.gav/enviwpp/permits/wpcpermits-general.htm. For MO-R pemmits visit www.dnr.mo.govienviwpp/p pep
starmwaler.htm,
Effective Sept. 1, 2008, faciliies are required 10 use Mi: i's Antidegradation Rule and Impl. tation P dure. This document is available on the Web at

www.dnr.mo.gov/env/iwpp/docs/aip-cwc-appr-050708.pdf. For more information please contact the Department at 800-361-4827 or 573-751-1300.
2,00  Name of facility — by what nama is this facility known lacally? (e.9., Southwesi Sewage Treatment Plant or Oak Hill Mobile Home Park.)
2.10 Give the street addrass of the facility. If the facility lacks a mailing address, give an accurate geographic description. (e.g., Intersection of Route A and M.)
3.00 Owner~ legal name and address of owner,
4.00 Continuing Authority — permanent organization which will serve as the continuing authority for the operation, maintenance and modernization of the facility.
5.00  Operator ~ name, ceriificate number of person operating the facility.
6.00  Give name of person at the facility who can be contacted by the Department if necessary.

7.00  Anoutfallis the point(s) at which ater is discharged. For storm water this may be the point(s) where water leaves the property. Outfafls should be given in
terms of the legal description of the facility. Sufficient information should be submitted so the outfall may be located by Depariment siaff.

7.10 Receiving stream(s) - the name of the stream(s) to which the discharge is directed and any subsequent tributary until a lake or continuous flowing stream is
reached,

7.20 Describe the primary business conducled at this site.

7.30  Acombined sewer system is one in which the sanitary and storm sewers are one pipe. In Missouri, parts of Macon, Moberly, Cape Girardeau, St Joseph, Kansas
City, Sedalia and all of the city of St Louis are an combined sewer systems. To find out information, consult with your municipal public works depariment or, if in St.
Louis, the St, Louis Metropolitan Sewer District (MSD). If this discharge is to a combined sewer system, it is exempt from storm water permitting
requirements. You do not need to file this application it it Is for storm water discharges only.

7.40 List enly your primary Standard Industrial Classification, or SIC, code. The SIC system was devised by the U.S, Office of Management and Budget to cover all
economic activities. The primary SIC code is that of the operation thal generates the most revenue, or. secondly, employs the most personnel. To find the comect
SIC code, contact the Missouri Department of Natural Resources at 573-526-56627 or refer to the following Web sites: www.census.goviepcdiwww/naicstab.htm or
www.osha.gov/pis/imis/sicsearch.htmi,

7.50 Please [ist anylhing stored outside. including wood pallets, empty storage barrels, waste disposal containers (except for a secured Dempsey dumpster), or
anything that is a raw material, by-progduct, or product of your manufacturing activities.

It your facility is listed under any of the foflowing SIC codes or major group codes, and you can certify that no materiels are stored outside, then you are exempt
from storm water permitting requirements. You do not need to file this application if it is for storm water discharges only. This information refers to the
first two, first three, or all four numbers of your SIC code listed in 7.40 above. The SIC codes that are exempt from regulations if no materials are stored outside
ara: 20xx-23xx, 25xx, 265x, 287x, 27xx, 2B3x, 285x. 30xx, I1xx, 323X, I4xx-39xx, and 4221-4225.

7.60 A map showing the facility in relation to the local roads and receiving streams is required. Attach a 1" = 2000" scale U.S. Geological Survey topographic map, which
is avaitable from the Department's Division of Geology and Land Survey in Rolla, MO at 573-368-2125.

7.70  if this is an existing disch bmit a list of pollutants that have been analyzed in the past two years and any laboratory findings.

7.80  Give the method of domeslic wastewater disposal, identify the future method if the site is currently undeveloped. If public sewers, give name of sewer agency.
If private system with a Stale Operating Permit, give name of facility and permit number. i other, please describe,

8.00  Signature ~ all applications must be signed as follows and the signature must be original.
a.  Fora corporation, by an officer having responsibility for the overall operatian of the regulated facility or activily of for enviranmental matters.
b.  For a partnership or sole proprietarship, by a general partner or the proprietor.

c.  Foramunicipal, state, federal, or other public facility, by either a principal executive officer or by an individual having overall respansibility for envi al
matters at the facility.
MO 780-0795 (09-08)




@ MISSOURI DEPARTMENT OF NATURAL RESOURCES
— i WATER PROTECTION PROGRAM

4 @ FORM G - APPLICATION FOR STORM WATER PERMIT (FORM E MUST BE INCLUDED)
UNDER THE GENERAL PERMIT: LAND DISTURBANCE

‘A map of the appropriate regional office is available on the department’'s Web site at dnr.mo.gov/regions/regions.htm.

Name of development
DA CLoatsrRiliyronS

Phase (Indicate Phase |, i, etc., if applicable.)

PHACE |

Nature of construction activity
Lars Disrurp il

Physical location of development (Address, if assigned.)

Byt HorF Rosp O'Frrron) Mo (32l

2

Date construction is to begin
IR 220700

Total area of site: _ /- Z2acres

Total area of land to be disturbed: 2. é acres

Is a department of Natural Resources approved erosion control plan operative in the city or the unincorporated area of the county in
which the land disturbance is occurring?

O Yes N No

if yes, a letter of approval or a copy of a permit from the local authority is required and must be enclosed for the permit
to be issued.

[J Please check this box if enclosed.

Has a Storm Water Pollution Prevention Plan, or SWPPP, been developed for this site?

(This plan must be developed in accordance with requirements and guidelines specified within the general permit for storm water
discharges from land disturbance activities. The application will be considered incomplete if the Storm Water Pollution Prevention
Plan has not been developed. Please do not enclose a copy of the plan. A copy of the Starm Water Pollution Prevention Plan may
be requested by the department at any time.)

M Yes [] No

The department requests that a completed Storm Water Pollution Prevention Plan be submitted along with the application if

O The receiving water is Lake of the Ozarks, or
[ The first classified waterbody is Lake of the Ozarks.

Summarize the measures (Best Management Practices) from the Storm Water Pollution Prevention Plan that will be used to control
pollutants in storm water discharges during constructions.

PErimerér FILTER FABRIE BARR R, TTRAN/ Bare Diter CHELr,
INLET PROTECTINN, TEIPORARY SEEDIMG 1 NMULEHINGs, SILTATDN  BasiN

Summarize Best Management Practices from the Storm Water Pollution Prevention Plan that will remain in place after construction
operations have been completed.

FERMAMEMT SELDIMG  JEGETATED SWALLD | Detér Tinal BAsSx
WaTeg (PDLiALITY LA tT

Describe the nature of the fill material.
Friee MATERIAL WmifL L B EXCAVATES  FRO oar S1idE loeAaTdN S

Gori 8 LerpRT raspie4rid MEDIwrr STIEE To STtFF, Low AArn 17164
PLa Stiziry  CeAv

MO 780-1408 (03-10)



ATTACH ANY EXISTING DATA CONCERNING SOIL OR QUALITY OF THE DISCHARGE.

Estimate of runoff coefficient of site. 0.5

Estimate of increase in impervious area. % D‘G L pble b

Estimate of runoff coefficient upon completion. 0.7

Is the land disturbance within 1,000 feet of:

[0 Water classified in 10 CSR 20-7.031 water quality standards as a pubtic drinking water supply lake (L), outstanding national or
state resource waters, or streams designated for cold-water sport fishery.

(1 Streams, lakes or reservoirs identified as critical habitat for endangered species as determined by Missouri Department of
Conservation and U.S. Fish and Wildlife Service.

Is the land disturbance within 100 feet of waters classified as major reservoirs (Lz) or permanent flow streams (P), except the
Missouri and Mississippi rivers, or within two stream miles upstream of biocriteria reference locations as defined in

10 CSR 20, Chapter 77

dYes [ONo

Is any part of the area that is being disturbed discharging to a jurisdictional water of the United States?

OYes [¥INo

If yes, have you received a CWA, Section 404 Pemmit for this site from the United States Army Corps of Engineers? (The permnit
cannot be issued until the site is under a 404 or Nationwide General Permit, if one is required.)

[dvyes [ONo

Does the storm water runoff discharge to a sinkhole, losing stream, or any other topographical feature that would be a direct conduit
to groundwater?

O Yes lﬁNo

| certify | am familiar with the information contained in the application, that to the best of my knowledge and belief such information is
true, complete and accurate, and if granted this permit, | agree to abide by the Missouri Clean Water Law and all rules, regulations,
orders and decisions, subject to any legitimate appeal available to an applicant under the Missoun Clean Water Law of the Misscuri
Clean Water Commission.

Name and Official Title Telephone number with area code

Signature Date signed

Note: This form must be submitted with the permit fee ($300), map and Form E — Application for a General Permit (780-0795). The
form is available on the department's Web site at dnr.mo.gov/forms/780-0795,doc or dnr.mo.gov/forms/780-0795.pdf.

MO 780-1408 (03-10)
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J017344.01
SUBSURFACE EXPLORATION

SAK OFFICE ADDITIONS
O’FALLON, MISSOURI

SECTION I - EXECUTIVE SUMMARY

The executive summary is provided solely for the purposes of overview, and a number of
details are omitted, any one of which could be crucial to the proper application of this report.
Any party who relies on this report must read the full report.

The project includes construction of an office/warehouse addition and the
relocation of a three-sided shed.

Below the topsoil at the boring locations, the stratigraphy generally consists of
inter-bedded, medium stiff to stiff, low and high plasticity clay underlain by
weathered limestone. Fill is present in one boring to a depth of approximately
4 feet. Sampler refusal occurred in one of the four borings at a depth of
approximately 19 feet. Groundwater was not encountered.

Highly plastic soil occurs in all of the borings. Highly plastic soil occurring within
2 feet of lightly loaded footings and within 3 feet of floor slab subgrade must be
remediated as discussed herein.

Fill, where present, should be considered uncontrolled and compressible. Complete
fill remediation is recommended due to the apparent shallow fill depth. However,
proof-rolling and remediating localized soft zones is an option in slab-on-grade areas
provided a higher level of risk for settlement is acceptable.

Strip and spread footings may be proportioned for net allowable bearing pressures
of 2,000 and 2,500 pounds per square foot (psf), respectively, provided the

footings bear on natural soil and/or controlled fill.

The site soil profile may be classified as Site Class C in accordance with
International Building Code (IBC) criteria.

k- 8
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APPENDIX L

2 YEAR SEDIMENT CALCULATION
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PROJECT #:
PROJECT TITLE:

CLIENT:

DAVID MASON & ASSOCIATES
CHICAGO, IL » ST. LOUIS, MO ° DALLAS, TX

COMPUTATION SHEETS

RO/ DL B3~ COMPUTED BY:

F D 118G

By tesLss FRarg CHECKED BY:
Selér QA ars ALY ADAS DATE: 222010

2 Venr  Sepseviayr LALLuan poss
/::j ey ",?2 ’}r L :3 {; ‘}‘)
/ -
z - 04 " . y : | . .: | \
A T lmeapiiriss SOt LDvs  pak LIt AL (Tears per AC)
Yy Prisira . RhAsRR Zro ioe ST Lowre Recw f2
o= So1C LRODYPBiry Fapempr = 2. 31
é,sl s Ftops lexierzy » Stbre LRsoiéier KAemR = 0. S
£ = CRoppiatty sraardeat Fréier FACME = 12
’A, -
T Eeomins {lomeraa AP pr Sl b 2 RERGT FEETHE = L L2542
A= 225 x o, %2 x 2,55 W 8,250 w PP
g o= 2.5z Foasza Py Aokl
Deveeords “or¢ A5 2.9 ALz ey Laate $tactsp
/ 4
LYEAL Leipergatr = DTl Tealtfaifex 2.4 Aiér ¥ L Vi,
= /75 Pord%,
= 3 ..'E:': P Yo R4 ;"ﬁ £y ‘%;
!{ ’ i lc 2 é" LAY }. e 5 rd L’:‘j"
Bl £ 255 G T & * L3 L2 o f Codt 2 2. 2
= LN .
\@j z Z 5,,/?494’ Lts 2 D2 Lpazs 7 YA -
- ? )
’Ji = 3-‘5;19 leasbre {;::w
~ < - o CES 4 & . 3 b ; £y
CEDIspéntT fodrusas Dragced T ALY K {22 P L e L
.
= ;fﬁ “‘:} Z :?» ‘iieféf 2 A &‘{:';f &
LW LU IL AL S CIPEARE T R Sl et
k | rrE——
\»E’Mg




Universal Soil Loss Equation:

(Wischmeier and Smith)

A = RKLSCP

P

Computed soil loss per unit area (tons per acre)
Rainfall factor

# of erosion index units in a normal year's rain. Erosion index
is a measure of the erosive force of a specific rainfall

Soil erodability factor

erosion rate/unit of erosion index for a specific soil in
cultivated continuous fallow on a 9% slope 72.6 feet long

Slope length factor

ratio of soil loss from the filed slope length to that from a 72.6-
foot length on the same soil type and gradient

Slope gradient factor
ratio of soil loss from the field gradient to that from a 9% slope
Cropping management factor

ratio of soil loss from a field with specified cropping and
management to that from the fallow condition on which the
factor K is evaluated

Erosion control management factor

ratio of soil loss with contouring, strip cropping or terracing to
that with straight-row farming, up and down slope
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Topographic Factor, LS

Slope Length, Meters
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Dashed lines represent estimates for slope dimensions beyond the range of lengths
and steepnesses for which data are available
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RELATIVE PROTECTION OF GROUND COVER AGAINST EROSION

(in order of increasing C factor)

Land-use groups Examples

Range of "C" values

Permanent vegetation Protected woodland
Prairie

Permanent pasture
Sodded orchard
Permanent meadow

0.0001 -- 0.45

Established meadows Alfalfa
Clover
Fescue

0.004 --0.3

Small grains Rye
Wheat
Barley
Oats

0.07--0.5

Large-seeded legumes Soybeans
Cowpeas
Peanuts
Field peas

0.1--0865

Row crops Cotton
Potatoes
Tobacco
Vegetables
Corn
Sorghum

01--07

Fallow Summer fallow
Period between plowing and
growth of crop

1.0

Practice factor values for contouring

Land slope, % P value
1.1t02 0.60
2.1 to7 0.50
7.1t012 0.60
12.1t0 18 0.80
18.1 to 24 0.90

L-&
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K Faclor, Whole Soil—St. Charles County, M
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K Factor. Whole Soil-St. Charles Counly, Missouri

(SAK Consrutction)

MAP LEGEND

Area of Interest (AOl)
D Area of Interest (ACI)

Solls
Soil Map Units

Soll Ratings

64
Not rated or not available

Political Features

[} Cities
Water Features
B3 Oceans

i
Streams and Canals

Transportation

=
L ad
P
A

Rails

Interstate Highways
US Routes

Mejor Roads

Local Roads

MAP INFORMATION

Map Scale: 1:1,360 if printed on A size (8.5" x 117) sheet.
The soil surveys that comprise your AOIl were mapped at 1:24,000.

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

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  UTM Zone 15N NAD83

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area:  St. Charles County. Missouri
Survey Area Data:  Version 9, Jun 3, 2009

Dale(s) aerial images were photographed:  8/10/2007

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifling
of map unit boundaries may be evident.

USD% Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

6/17/2010
Page 2 of 3



K Faclor, Whole Soil-St, Charles County, Missouri SAK Consruiction

K Factor, Whole Soil

K Factor, Whole Soil— Summary by Map Unit — St. Charles County, Missourl

Map unitsymbol | " Mapunithame | ' Rating . |l 'AcresinAOl | . Percentof AOI

60124 Harvester-Urban land complex, 2 |.32 741 100.0%
to 9 percent slopes
Totals for Area of Interest 741 100.0%
Description

Erosion factor K indicates the susceptibility of a soil to sheet and rill erosion by
water. Factor K is one of six factors used in the Universal Soil Loss Equation (USLE)
and the Revised Universal Soil Loss Equation (RUSLE) to predict the average
annual rate of soil loss by sheet and rill erosion in tons per acre per year. The
estimates are based primarily on percentage of silt, sand, and organic matter and
on soil structure and saturated hydraulic conductivity {Ksat). Values of K range from
0.02 to 0.69. Other factors being equal, the higher the value, the more susceptible
the soil is to sheet and rill erosion by water.

"Erosion factor Kw (whole sgil)" indicates the erodibility of the whole soil. The
estimates are modified by the presence of rock fragments.

Rating Options

Aggregation Method: Dominant Condition
Component Percent Cutoff: None Specified
Tie-break Rule: Higher

Layer Optlions: Surface Layer

% Naturaj Resources Web Soil Survey 6/17/2010
Conservation Service National Cooperative Soil Survey Page 30f 3
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