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| ADDENDUM

ASSUMPTIONS:
Bio-retention:
-Average lot size = 4500 sf
-Average impervious coverage per lot = 1500 sf roof + 300 sf walkways and driveway = 1800 sf

-Typical pervious coverage (bio-retention) per lot = 1000 sf with the top 13” layer providing a minimum of
5”/hour infiltration rate.

-Typical void ratio of engineered infiltration material = 0.55
Rain barrels:

-Typical home rain gutter down spout location = 4

-Typical rain barrel capacity = 50 gal.

Project design:

- Proposed residential units = 352 (Phase 1 only)

ANALYSIS:

Typical Lot rainwater capturing/retention calculations:

Bio-retention volume per typical home:1000 sf x 13”/12 x 0.55 void ratio = 575 cf.
Total bio-retention vol. = 575 cf x 352 SFR homes = 202400 cf = 4.64 Ac-Ft.

Rain barrel capacity = 4 x 50gal = 200 gal = 27 cf

Total rain barrel capturing capacity = 27 cf x 352 SFR homes = 9500 cf = 0.2 Ac-Ft.
Total lot rain capturing capacity for the development = 4.64 + 0.2 = 4.84 Ac-Ft.
Total 10-year runoff volume from 352 homes:

Anticipated 24-hour 10-year runoff volume from the impervious areas of the proposed 352 home lots:

4” [ 12 x 1800 sf x 352sfr / 43560 = 4.84 Ac-Ft
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With the deployment of the proposed rain barrels and bio-retention areas around each home, it is
anticipated that no runoff will leave the home pad up to and including the 10-year storm. The individual
home will become hydrologically invisible up to the upper limit of the HMP required 10-year storm.
Thus, the homes are not included in the SDHM model in this Addendum. Only the roadways are modeled
into the SDHM program as proposed impervious areas.

Extensive permeable pavers are proposed for this project as an alternative to the proposed detention basins
for both the 100-year storm runoff volume attenuation and HMP mitigation. The permeable pavers will be
placed at the low points of streets and roadway to capture and store storm runoff volume before it is
eventually released. With the deployment of the permeable pavers and their underlying storage capacity,
the proposed detention basins can be significantly reduced along with the development footprint.

The typical section of the permeable pavers consists of 3”thick unit pavers over 2” of bedding material
over 4” of base material and over 24” sub-base material (see typical section in the following page). The
permeable pavers and the bedding and base materials have an average porosity of 0.4. There will be 1.0
cubic feet of storage volume under each square foot of pavers. The pavers were modeled into the HMP
analysis as an alternative to the traditional detention basin.

AVERAGE STORAGE VOLUME:

1’ x 1’ x (2” bedding +4” no. 57 stone base + 24" no. 2 sub base)/12 x 0.4= 1.0cf under each square foot of
permeable pavers.
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TYPICAL PERMEABLE PAVER SECTION
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OUTSIDE OF DEV INSIDE OF DEV BYPASSING | ROUTED
POST-DEV FOOTPRINT FOOTPRINT SUBTOTAL | SUBTOTAL
BYPASSING HMP ROUTED TO HMP BYPASSING HMP ROUTED TO HMP
FACILITIES FACILITIES FACILITIES FACILITIES
BASIN 100/POC1 SLOPE
LAND COVER
CROP/GRASS/VEGETATION | 0-5% 5.15 1.39 14.69 11.43 19.84 12.82
5-10% 15.14 6.67 0.00 0.00 15.14 6.67
>10% 74.27 9.34 10.47 8.65 84.74 17.99
IMPERVIOUS/ROOF
TOP/ROADS 0-5% 1.13 2.61 2.13 11.08 3.26 | 3.26*
5-10% 1.27 0.85 3.09 6.51 6.47 | 6.47*
>10% 211 0.82
ROOF AREAS 11.65*
PAVER AREAS 1.00*
TOTAL BYPASS TOTAL ROUTED
TOTAL
129.44 59.35 | AREA 188.79
BASIN 200/POC 2
LAND COVER SLOPE
CROP/GRASS/VEGETATION | 0-5% 0.01 0 0 4.03 0.01 4.03
5-10% 0.16 0 0 4.2 0.16 4.20
>10% 0.37 0 0 9.8 0.37 9.80
IMPERVIOUS/ROOF
TOP/ROADS 0-5% 0 0 0 1.85 0.00 | 0.35*
5-10% 0 0 0 1.5 0.00 | 0.93*
>10% 0 0
ROOF AREAS 1.57*
PAVER AREAS 0.5*
TOTAL BYPASS TOTAL ROUTED
TOTAL
0.54 21.38 | AREA 21.92
BASIN 300/POC 3 0 0
LAND COVER SLOPE 0
CROP/GRASS/VEGETATION | 0-5% 0.17 0.09 0 0.34 0.17 0.43
5-10% 0.09 0.08 0 0 0.09 0.08
>10% 0.92 0.34 0 0.65 0.92 0.99
IMPERVIOUS/ROOF
TOP/ROADS 0-5% 0.02 0 0 1.49 0.02 | 0.24*
5-10% 0.08 0 0.85 0.16 | 0.53*
>10% 0.08 0
ROOF AREAS 1.32*
PAVER AREAS 0.50*
TOTAL BYPASS TOTAL ROUTED
TOTAL
1.28 3.84 | AREA 5.12
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Land use table note:

Per the rain capturing calculations presented in this Addendum, each lot has adequate
runoff retention capacity to retain the 10-year 24-hour storm runoff. For HMP mitigation
purposes, these lots are hydrologically invisible and their impervious areas were subtracted
from the total impervious areas routed to POC. The areas of the pervious pavers were also
subtracted from the overall impervious areas and modeled separately in the software.

Basin 100

There are 282 homes in Basin 100, this translates to 11.65Ac of impervious areas such as
roof tops and hardscaping. The project also proposes 1.0 Acre of pervious pavers. The
combination of roof tops and pavers (12.65 Acres) were subtracted from the overall
impervious area, leaving 9.73 Acres of roadway area that were still modeled into the
SDHM program. The 1.0 paver area was modeled into the program as a separate element.

Basin 200

There are 38 homes in Basin 200, this translates to 1.57Ac of impervious areas such as roof
tops and hardscaping. The project also proposes 1/2 Acre of pervious pavers. The
combination of roof tops and pavers (2.07 Acres) were subtracted from the overall
impervious area, leaving 1.28 Acres of roadway area that were still modeled into the
SDHM program. The 1/2 paver area was modeled into the program as a separate element.

Basin 300

There are 32 homes in Basin 200, this translates to 1.32Ac of impervious areas such as roof
tops and hardscaping. The project also proposes 1/4 Acre of pervious pavers. The
combination of roof tops and pavers (1.57 Acres) were subtracted from the overall
impervious area, leaving 0.77 Acres of roadway area that were still modeled into the
SDHM program. The 1/4 paver area was modeled into the program as a separate element.
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POST-DEVELOPMENT SCHEMATICS

BASINS 100
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BASIN 100 RESULTS

SDHM2011
PROJECT REPORT

Project Name: 1037IMPTMPOCla
Site Name: ILH Ranch
Site Address:

City :
Report Date: 5/20/2013
Gage - LAKE WOH

Data Start : 1959/10/01 00:00
Data End : 2004/09/30 00:00
Precip Scale: 1.00

Version : 2013/04/29

Low Flow Threshold for POC 1 : 10 Percent of the 2 Year

High Flow Threshold for POC 1: 10 year

PREDEVELOPED LAND USE

Name : Basin 1
Bypass: No

GroundWater: No

Pervious Land Use Acres
C,Grass,FLAT(0-5%) 9.32
C,Grass,MOD(5-10%) 28.36
C,Grass,STEEP(10-20 153.02

Pervious Total 190.7

Impervious Land Use Acres
IMPERVIOUS-FLAT 3.26
IMPERVI10US-MOD 6.47

Impervious Total 9.73

Basin Total 200.43

Element Flows To:
Surface Interflow Groundwater
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MITIGATED LAND USE

Name : Basin 1
Bypass: Yes

GroundWater: No

Pervious Land Use Acres
C,Grass,FLAT(0-5%) 19.84
C,Grass,MOD(5-10%) 15.14
C,Grass,STEEP(10-20 84.74

Pervious Total 119.72

Impervious Land Use Acres
IMPERVIOUS-FLAT 3.26
IMPERVI0OUS-MOD 6.47

Impervious Total 9.73

Basin Total 129.45

Element Flows To:

Surface Interflow Groundwater

Name : Basin 2

Bypass: Yes

GroundWater: No

Pervious Land Use Acres
B,Grass,FLAT(0-5%) 11.43
B,Grass,STEEP(10-20 8.65
C,Grass,FLAT(0-5%) 1.39
C,Grass,MOD(5-10%) 6.67
C,Grass,STEEP(10-20 9.34

Pervious Total 37.48

Impervious Land Use Acres
IMPERVIOUS-FLAT 5.04
IMPERVI10US-MOD 4.18

Impervious Total 9.22

Basin Total 46.7

F:\103-7\HYDROMOD\1037 imp tm hydromod.doc

63



Element Flows To:

Surface Interflow Groundwater
Name : Porous Pavement 1
Pavement Length: 1320.00 ft.
Pavement Width: 33.00 ft.
Pavement slope 1: 0.01 To 1
Pavement thickness: 0.2
Pour Space of Pavement: 0.4
Material thickness of second layer: 0.3
Pour Space of material for second layer: 0.4
Material thickness of third layer: 2
Pour Space of material for third layer: 0.5
Element Flows To:
Outlet 1 Outlet 2

Porous Pavement Hydraulic Table
Stage(ft) Area(ac) Volume(ac-ft) Discharge(cfs) Infilt(cfs)
0.0000 1.000 0.000 0.010 0.000
0.0278 1.000 0.013 0.010 0.000
0.0556 1.000 0.027 0.010 0.000
0.0833 1.000 0.041 0.010 0.000
0.1111 1.000 0.055 0.010 0.000
0.1389 1.000 0.069 0.010 0.000
0.1667 1.000 0.083 0.010 0.000
0.1944 1.000 0.097 0.010 0.000
0.2222 1.000 0.111 0.010 0.000
0.2500 1.000 0.125 0.010 0.000
0.2778 1.000 0.138 0.010 0.000
0.3056 1.000 0.152 0.011 0.000
0.3333 1.000 0.166 0.011 0.000
0.3611 1.000 0.180 0.011 0.000
0.3889 1.000 0.194 0.011 0.000
0.4167 1.000 0.208 0.011 0.000
0.4444 1.000 0.222 0.011 0.000
0.4722 1.000 0.236 0.011 0.000
0.5000 1.000 0.250 0.011 0.000
0.5278 1.000 0.263 0.011 0.000
0.5556 1.000 0.277 0.011 0.000
0.5833 1.000 0.291 0.011 0.000
0.6111 1.000 0.305 0.011 0.000
0.6389 1.000 0.319 0.011 0.000
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2.1667 1.000 1.066 0.014 0.000

2.1944 1.000 1.077 0.014 0.000
2.2222 1.000 1.088 0.014 0.000
2.2500 1.000 1.100 0.014 0.000
2.2778 1.000 1.111 0.014 0.000
2.3056 1.000 1.122 0.014 0.000
2.3333 1.000 1.133 0.014 0.000
2.3611 1.000 1.144 0.014 0.000
2.3889 1.000 1.155 0.014 0.000
2.4167 1.000 1.166 0.014 0.000
2.4444 1.000 1.177 0.014 0.000
2.4722 1.000 1.188 0.014 0.000
2.5000 1.000 1.200 0.014 0.000

ANALYSIS RESULTS

Predeveloped Landuse Totals for POC #1
Total Pervious Area:190.7
Total Impervious Area:9.73

Mitigated Landuse Totals for POC #1
Total Pervious Area:157.2
Total Impervious Area:19.95

Flow Frequency Return Periods for Predeveloped. POC #1

Return Period Flow(cfs)

2 year 55.396999
5 year 85.086908
10 year 102.73363
25 year 117.033783
Flow Frequency Return Periods for Mitigated. POC #1
Return Period Flow(cfs)

2 year 47 .423302
5 year 73.61142
10 year 88.948635
25 year 102.097732
POC #1

The Facility PASSED
The Facility PASSED.

Flow(cfs) Predev Mit Percentage Pass/Fail
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5.5397

6.5215

7.5032

8.4850
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58.5546 50 32 64 Pass
59.5363 49 30 61 Pass
60.5181 47 29 61 Pass
61.4998 44 27 61 Pass
62.4816 41 26 63 Pass
63.4634 40 25 62 Pass
64 .4451 39 25 64 Pass
65.4269 37 23 62 Pass
66.4086 34 23 67 Pass
67.3904 33 21 63 Pass
68.3721 30 20 66 Pass
69.3539 28 17 60 Pass
70.3357 28 15 53 Pass
71.3174 26 13 50 Pass
72.2992 26 12 46 Pass
73.2809 25 11 44 Pass
74.2627 24 11 45 Pass
75.2444 22 10 45 Pass
76.2262 22 8 36 Pass
77.2080 21 8 38 Pass
78.1897 20 8 40 Pass
79.1715 18 8 44 Pass
80.1532 16 8 50 Pass
81.1350 15 8 53 Pass
82.1167 13 8 61 Pass
83.0985 13 7 53 Pass
84.0802 12 7 58 Pass
85.0620 11 7 63 Pass
86.0438 11 6 54 Pass
87.0255 10 5 50 Pass
88.0073 9 5 55 Pass
88.9890 8 4 50 Pass
89.9708 8 4 50 Pass
90.9525 8 4 50 Pass
91.9343 8 3 37 Pass
92.9161 8 3 37 Pass
93.8978 8 3 37 Pass
94 .8796 7 3 42 Pass
95.8613 7 3 42 Pass
96.8431 7 3 42 Pass
97.8248 7 2 28 Pass
98.8066 6 2 33 Pass
99.7884 6 2 33 Pass
100.7701 6 2 33 Pass
101.7519 6 2 33 Pass
102.7336 4 2 50 Pass

Drawdown Time Results

PerInd and ImpInd Changes
No changes have been made.
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This program and accompanying documentation are provided "as-is" without warranty of any kind. The entire
risk regarding the performance and results of this program is assumed by End User. Clear Creek Solutions
Inc. and the governmental licensee or sublicensees disclaim all warranties, either expressed or implied,
including but not limited to implied warranties of program and accompanying documentation. In no event
shall Clear Creek Solutions Inc. be liable for any damages whatsoever (including without limitation to
damages for loss of business profits, loss of business information, business interruption, and the like)
arising out of the use of, or inability to use this program even if Clear Creek Solutions Inc. or their

authorized representatives have been advised of the possibility of such damages. Software Copyright © by :

Clear Creek Solutions, Inc. 2005-2013; All Rights Reserved.
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POST-DEVELOPMENT SCHEMATICS

BASINS 200
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BASIN 200 RESULTS

PROJECT REPORT

SDHM2011

Project Name: 1037 IMPTMPOC2a
Site Name: LHR IMP TM
Site Address:

City :
Report Date: 5/20/2013
Gage - LAKE WOH

Data Start : 10/01/1959
Data End : 09/30/2004
Precip Scale: 1.00
Version : 2013/04/29

Low Flow Threshold for POC 1 : 10 Percent of the 2 Year

High Flow Threshold for POC 1: 10 year

PREDEVELOPED LAND USE

Name : Basin 1
Bypass: No

GroundWater: No

Pervious Land Use Acres
C,Grass,FLAT(0-5%) 1.73
C,Grass,MOD(5-10%) 3.18
C,Grass,STEEP(10-20 10.15

Pervious Total 15.06

Impervious Land Use Acres
IMPERVIOUS-FLAT 0.79
IMPERVI10US-MOD 1.09

Impervious Total 1.88

Basin Total 16.94

Element Flows To:
Surface Interflow Groundwater
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MITIGATED LAND USE

Name : Basin 1
Bypass: Yes

GroundWater: No

Pervious Land Use Acres
C,Grass,FLAT(0-5%) .01
C,Grass,MOD(5-10%) .16
C,Grass,STEEP(10-20 .37

Pervious Total 0.54

Impervious Land Use Acres

Impervious Total 0

Basin Total 0.54

Element Flows To:

Surface Interflow Groundwater

Name : Basin 2

Bypass: Yes

GroundWater: No

Pervious Land Use Acres
B,Grass,FLAT(0-5%) 4.03
B,Grass,STEEP(10-20 4.2
C,Grass,FLAT(0-5%) 9.8

Pervious Total 18.03

Impervious Land Use Acres

IMPERVIOUS-FLAT 0.35
IMPERVI0OUS-MOD 0.93

Impervious Total 1.28

Basin Total 19.31

Element Flows To:

Surface Interflow Groundwater
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Trapezoidal Pond 1  Trapezoidal Pond 1

Name : Porous Pavement 1

Pavement Length: 660.00 ft.

Pavement Width: 33.00 ft.

Pavement slope 1: 0.01 To 1

Pavement thickness: 1.4

Pour Space of Pavement: 0.4

Material thickness of second layer: 0.1

Pour Space of material for second layer: 0.4
Material thickness of third layer: 0.25

Pour Space of material for third layer: 0.4

Element Flows To:
Outlet 1 Outlet 2

Porous Pavement Hydraulic Table
Stage(ft) Area(ac) Volume(ac-ft) Discharge(cfs) Infilt(cfs)

0.0000 0.500 0.000 1.158 0.000
0.0178 0.500 0.003 1.164 0.000
0.0356 0.500 0.007 1.171 0.000
0.0533 0.500 0.010 1.178 0.000
0.0711 0.500 0.014 1.185 0.000
0.0889 0.500 0.017 1.191 0.000
0.1067 0.500 0.021 1.198 0.000
0.1244 0.500 0.024 1.205 0.000
0.1422 0.500 0.028 1.211 0.000
0.1600 0.500 0.032 1.218 0.000
0.1778 0.500 0.035 1.224 0.000
0.1956 0.500 0.039 1.231 0.000
0.2133 0.500 0.042 1.237 0.000
0.2311 0.500 0.046 1.244 0.000
0.2489 0.500 0.049 1.250 0.000
0.2667 0.500 0.053 1.256 0.000
0.2844 0.500 0.056 1.263 0.000
0.3022 0.500 0.060 1.269 0.000
0.3200 0.500 0.064 1.275 0.000
0.3378 0.500 0.067 1.281 0.000
0.3556 0.500 0.071 1.287 0.000
0.3733 0.500 0.074 1.294 0.000
0.3911 0.500 0.078 1.300 0.000
0.4089 0.500 0.081 1.306 0.000
0.4267 0.500 0.085 1.312 0.000
0.4444 0.500 0.088 1.318 0.000
0.4622 0.500 0.092 1.324 0.000
0.4800 0.500 0.096 1.330 0.000
0.4978 0.500 0.099 1.336 0.000
0.5156 0.500 0.103 1.342 0.000
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1.4933
1.5111
1.5289
1.5467
1.5644
1.5822
1.6000

0.500
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0.298
0.302
0.305
0.309
0.312
0.316
0.320

1.635
1.640
1.645
1.650
1.655
1.659
1.664

0.000
0.000
0.000
0.000
0.000
0.000
0.000

Name : Trapezoidal Pond 1
Bottom Length: 120.00 ft.
Bottom Width: 80.00 ft.

Depth: 5 ft.

Volume at riser head: 1.0530 acre-ft.
Side slope 1: 2 To 1
Side slope 2: 2 To 1
Side slope 3: 2 To 1
Side slope 4: 2 To 1
Discharge Structure

Riser Height: 4 ft.

Riser Diameter:

18 in.

Notch Type: Rectangular
Notch Width: 0.500 ft.

Notch Height: 1.600 ft.
Orifice 1 Diameter: 3.448 in.

Element Flows To:

Outlet 1

Outlet 2

Elevation:

0 ft.

Pond

Stage(ft) Area(ac)

Hydraulic Table

Volume(ac-ft) Discharge(cfs) Infilt(cfs)

0.0000
0.0556
0.1111
0.1667
0.2222
0.2778
0.3333
0.3889
0.4444
0.5000
0.5556
0.6111
0.6667
0.7222
0.7778
0.8333
0.8889
0.9444
1.0000

0.220
0.221
0.222
0.223
0.224
0.225
0.226
0.227
0.228
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0.230
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0.232
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0.238
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0.000
0.012
0.024
0.037
0.049
0.061
0.074
0.087
0.099
0.112
0.125
0.138
0.151
0.164
0.177
0.190
0.203
0.216
0.229
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4.0556 0.300 1.053 4.264 0.000

4.1111 0.302 1.069 4.618 0.000
4.1667 0.303 1.086 5.075 0.000
4.2222 0.304 1.103 5.616 0.000
4.2778 0.305 1.120 6.228 0.000
4.3333 0.306 1.137 6.905 0.000
4.3889 0.308 1.154 7.641 0.000
4.4444 0.309 1.171 8.431 0.000
4.5000 0.310 1.188 9.271 0.000
4 _5556 0.311 1.206 10.16 0.000
4.6111 0.312 1.223 11.09 0.000
4.6667 0.314 1.240 12.07 0.000
4.7222 0.315 1.258 13.08 0.000
4.7778 0.316 1.275 14.14 0.000
4.8333 0.317 1.293 15.24 0.000
4.8889 0.319 1.311 16.37 0.000
4.9444 0.320 1.329 17.54 0.000
5.0000 0.321 1.346 18.75 0.000
5.0556 0.322 1.364 19.98 0.000

ANALYSIS RESULTS

Predeveloped Landuse Totals for POC #1
Total Pervious Area:15.06
Total Impervious Area:1.88

Mitigated Landuse Totals for POC #1
Total Pervious Area:18.57
Total Impervious Area:1.78

Flow Frequency Return Periods for Predeveloped. POC #1

Return Period Flow(cfs)
2 year 4.726828
5 year 7.238093
10 year 8.721725
25 year 9.947936
Flow Frequency Return Periods for Mitigated. POC #1
Return Period Flow(cfs)
2 year 0.901838
5 year 4.353393
10 year 6.564302
25 year 8.106427
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POC #1
The Facility PASSED

The Facility PASSED.

Flow(cfs) Predev Mit Percentage Pass/Fail

0.4727 1033 825 79 Pass
0.5560 855 503 58 Pass
0.6393 735 413 56 Pass
0.7227 650 357 54 Pass
0.8060 587 311 52 Pass
0.8893 537 280 52 Pass
0.9726 492 257 52 Pass
1.0559 469 230 49 Pass
1.1393 439 210 47 Pass
1.2226 412 188 45 Pass
1.3059 391 167 42 Pass
1.3892 375 155 41 Pass
1.4726 359 147 40 Pass
1.5559 340 139 40 Pass
1.6392 321 124 38 Pass
1.7225 303 114 37 Pass
1.8059 290 102 35 Pass
1.8892 277 95 34 Pass
1.9725 257 88 34 Pass
2.0558 244 82 33 Pass
2.1392 227 76 33 Pass
2.2225 209 73 34 Pass
2.3058 191 65 34 Pass
2.3891 177 62 35 Pass
2.4725 170 59 34 Pass
2.5558 162 57 35 Pass
2.6391 153 54 35 Pass
2.7224 148 52 35 Pass
2.8057 146 51 34 Pass
2.8891 137 46 33 Pass
2.9724 132 46 34 Pass
3.0557 128 45 35 Pass
3.1390 123 45 36 Pass
3.2224 117 44 37 Pass
3.3057 110 42 38 Pass
3.3890 106 41 38 Pass
3.4723 97 40 41 Pass
3.5557 91 39 42 Pass
3.6390 86 39 45 Pass
3.7223 81 37 45 Pass
3.8056 77 35 45 Pass
3.8890 75 35 46 Pass
3.9723 71 34 47 Pass
4 .0556 68 32 47 Pass
4.1389 64 30 46 Pass
4.2222 63 30 47 Pass
4 .3056 61 29 47 Pass
4.3889 60 27 45 Pass
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Drawdown Time Results

PeriInd and ImpInd Changes
No changes have been made.

This program and accompanying documentation are provided "as-is®" without warranty of any kind. The entire
risk regarding the performance and results of this program is assumed by End User. Clear Creek Solutions
Inc. and the governmental licensee or sublicensees disclaim all warranties, either expressed or implied,
including but not limited to implied warranties of program and accompanying documentation. In no event
shall Clear Creek Solutions Inc. be liable for any damages whatsoever (including without limitation to
damages for loss of business profits, loss of business information, business interruption, and the like)
arising out of the use of, or inability to use this program even if Clear Creek Solutions Inc. or their

authorized representatives have been advised of the possibility of such damages. Software Copyright © by :

Clear Creek Solutions, Inc. 2005-2013; All Rights Reserved.
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POST-DEVELOPMENT SCHEMATICS

BASINS 300
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BASIN 300 RESULTS
SDHM2011
PROJECT REPORT

Project Name: 1037IMPTMPOC3a
Site Name: LHR POC 3
Site Address: W. LILAC RD.

City > VALLEY CENTER
Report Date: 5/20/2013
Gage - LAKE WOH

Data Start : 10/01/1959
Data End : 09/30/2004
Precip Scale: 1.00
Version : 2013/04/29

Low Flow Threshold for POC 1 : 10 Percent of the 2 Year

High Flow Threshold for POC 1: 10 year

PREDEVELOPED LAND USE

Name : Basin 300
Bypass: No

GroundWater: No

Pervious Land Use Acres
C,Grass,FLAT(0-5%) .46
C,Grass,MOD(5-10%) .72
C,Grass,STEEP(10-20 5.14

Pervious Total 6.32

Impervious Land Use Acres
IMPERVIOUS-FLAT 0.05
IMPERVI10US-MOD 0.38

Impervious Total 0.43

Basin Total 6.75

Element Flows To:
Surface Interflow Groundwater
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MITIGATED LAND USE

Name : Basin 300BP
Bypass: Yes

GroundWater: No

Pervious Land Use Acres
C,Grass,FLAT(0-5%) .17
C,Grass,MOD(5-10%) .09
C,Grass,STEEP(10-20 .92

Pervious Total 1.18

Impervious Land Use Acres
IMPERVIOUS-FLAT 0.02
IMPERVI0OUS-MOD 0.16

Impervious Total 0.18

Basin Total 1.36

Element Flows To:

Surface Interflow Groundwater

Name : Basin 300

Bypass: No

GroundWater: No

Pervious Land Use Acres
B,Grass,FLAT(0-5%) .34
B,Grass,STEEP(10-20 .65
C,Grass,MOD(5-10%) .08
C,Grass,FLAT(0-5%) .09
C,Grass,STEEP(10-20 .34

Pervious Total 1.5

Impervious Land Use Acres
IMPERVIOUS-FLAT 0.24
IMPERVI0OUS-MOD 0.53

Impervious Total 0.77

Basin Total 2.27
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Element Flows To:
Surface Interflow

Trapezoidal Pond 1  Trapezoidal Pond 1

Groundwater

Name : Trapezoidal Pond 1
Bottom Length: 50.00 ft.
Bottom Width: 27.00 ft.
Depth: 5 ft.

Volume at riser head: 0.1920 acre-ft.

Side slope 1: 2 To 1
Side slope 2: 2 To 1
Side slope 3: 2 To 1
Side slope 4: 2 To 1
Discharge Structure
Riser Height: 4 ft.
Riser Diameter: 18 in.
Notch Type: Rectangular
Notch Width: 1.369 ft.
Notch Height: 0.098 ft.
Orifice 1 Diameter: 1.03895 in.

Element Flows To:
Outlet 1 Outlet 2

Elevation:

0 ft.

Pond Hydraulic Table

Stage(ft) Area(ac) Volume(ac-ft) Discharge(cfs) Infilt(cfs)

0.0000 0.031 0.000
0.0556 0.031 0.001
0.1111 0.031 0.003
0.1667 0.032 0.005
0.2222 0.032 0.007
0.2778 0.033 0.008
0.3333 0.033 0.010
0.3889 0.033 0.012
0.4444 0.034 0.014
0.5000 0.034 0.016
0.5556 0.035 0.018
0.6111 0.035 0.020
0.6667 0.035 0.022
0.7222 0.036 0.024
0.7778 0.036 0.026
0.8333 0.037 0.028
0.8889 0.037 0.030
0.9444 0.038 0.032
1.0000 0.038 0.034
1.0556 0.038 0.036
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21111
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-000
.000
-000
-000
-000
-000
.000
-000
-000
-000
.000
.000
-000
-000
-000
-000
.000
-000
-000
-000
.000
-000
-000
-000
-000
.000
-000
-000
-000
-000
.000
-000
-000
.000
-000
.000
-000
-000
.000
.000
.000
-000
-000
.000
-000
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4.1111 0.066 0.195 0.738 0.000
4.1667 0.066 0.199 1.191 0.000
4.2222 0.067 0.203 1.728 0.000
4.2778 0.068 0.206 2.337 0.000
4_.3333 0.068 0.210 3.010 0.000
4.3889 0.069 0.214 3.741 0.000
4.4444 0.069 0.218 4.528 0.000
4_.5000 0.070 0.222 5.364 0.000
4 _5556 0.070 0.226 6.249 0.000
4.6111 0.071 0.230 7.179 0.000
4.6667 0.072 0.234 8.152 0.000
4.7222 0.072 0.238 9.167 0.000
4.7778 0.073 0.242 10.22 0.000
4.8333 0.073 0.246 11.31 0.000
4.8889 0.074 0.250 12 .44 0.000
4.9444 0.074 0.254 13.61 0.000
5.0000 0.075 0.258 14.81 0.000
5.0556 0.076 0.262 16.04 0.000
Name : Porous Pavement 1

Pavement Length: 330.00 ft.
Pavement Width: 33.00 ft.
Pavement slope 1: 0.02 To 1
Pavement thickness: 1.4
Pour Space of Pavement: 0.4

Material thickness of second layer: 0.1
Pour Space of material for second layer: 0.4

Material thickness of third layer:

0.25

Pour Space of material for third layer: 0.4

Element Flows To:

Outlet 1 Outlet 2

Porous Pavement Hydraulic Table
Stage(ft) Area(ac) Volume(ac-ft) Discharge(cfs) Infilt(cfs)

0.0000 0.250 0.000
0.0178 0.250 0.001
0.0356 0.250 0.003
0.0533 0.250 0.005
0.0711 0.250 0.007
0.0889 0.250 0.008
0.1067 0.250 0.010
0.1244 0.250 0.012
0.1422 0.250 0.014
0.1600 0.250 0.016
0.1778 0.250 0.017
0.1956 0.250 0.019
0.2133 0.250 0.021
0.2311 0.250 0.023
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0.178
0.218
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-2489
.2667
.2844
-3022
-3200
-3378
-3556
-3733
-3911
-4089
-4267
.4444
-4622
-4800
-4978
-5156
-5333
-5511
-5689
-5867
.6044
.6222
-6400
.6578
-6756
-6933
-7111
.7289
. 7467
.7644
. 7822
-8000
-8178
-8356
-8533
.8711
-8889
-9067
.9244
-9422
-9600
.9778
-9956
-0133
.0311
-0489
-0667
-0844
-1022
-1200
-1378
-1556
-1733
1.1911

PRPRPPPPPPPPOOO0OO0OO0CO0OO000000000000000000000000000000000000O0
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-250
-250
-250
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-250
-250
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-250
-250
-250
-250
-250
-250
-250
-250
-250
-250
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-250
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-250
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-250
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.024
.026
.028
-030
-032
-033
-035
-037
-039
-040
.042
.044
-046
.048
-049
.051
-053
-055
-056
-058
-060
.062
-064
-065
.067
-069
.071
.072
.074
.076
.078
-080
-081
-083
-085
.087
.088
-090
-092
-094
-096
-097
-099
-101
-103
-104
-106
-108
-110
2112
-113
-115
2117
-119
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-488
.504
-519
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.617
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.016
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.031

eNololoojooNoooNooooooloololoooloooNolooloNoololololooNololoNolololooNolooloN oo loNoNeNe)

.000
.000
-000
-000
-000
.000
-000
-000
-000
-000
.000
-000
-000
-000
-000
.000
-000
-000
-000
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-000
-000
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1.2089 0.250 0.120 1.039 0.000

1.2267 0.250 0.122 1.047 0.000
1.2444 0.250 0.124 1.054 0.000
1.2622 0.250 0.126 1.062 0.000
1.2800 0.250 0.128 1.069 0.000
1.2978 0.250 0.129 1.077 0.000
1.3156 0.250 0.131 1.084 0.000
1.3333 0.250 0.133 1.091 0.000
1.3511 0.250 0.135 1.099 0.000
1.3689 0.250 0.136 1.106 0.000
1.3867 0.250 0.138 1.113 0.000
1.4044 0.250 0.140 1.120 0.000
1.4222 0.250 0.142 1.127 0.000
1.4400 0.250 0.144 1.134 0.000
1.4578 0.250 0.145 1.141 0.000
1.4756 0.250 0.147 1.148 0.000
1.4933 0.250 0.149 1.155 0.000
1.5111 0.250 0.151 1.162 0.000
1.5289 0.250 0.152 1.169 0.000
1.5467 0.250 0.154 1.175 0.000
1.5644 0.250 0.156 1.182 0.000
1.5822 0.250 0.158 1.189 0.000
1.6000 0.250 0.160 1.196 0.000

ANALYSIS RESULTS

Predeveloped Landuse Totals for POC #1
Total Pervious Area:6.32
Total Impervious Area:0.43

Mitigated Landuse Totals for POC #1
Total Pervious Area:2.68
Total Impervious Area:1.2

Flow Frequency Return Periods for Predeveloped. POC #1

Return Period Flow(cfs)
2 year 1.915375
5 year 2.931998
10 year 3.544594
25 year 4.024805
Flow Frequency Return Periods for Mitigated. POC #1
Return Period Flow(cfs)
2 year 0.603194
5 year 1.265934
10 year 1.555072
25 year 2.317114

F:\103-7\HYDROMOD\1037 imp tm hydromod.doc



POC #1
The Facility PASSED

The Facility PASSED.

Flow(cfs) Predev Mit Percentage Pass/Fail

0.1915 834 522 62 Pass
0.2254 717 411 57 Pass
0.2593 627 331 52 Pass
0.2931 589 280 47 Pass
0.3270 545 242 44 Pass
0.3609 514 217 42 Pass
0.3948 477 192 40 Pass
0.4286 445 171 38 Pass
0.4625 423 152 35 Pass
0.4964 402 139 34 Pass
0.5302 385 124 32 Pass
0.5641 369 111 30 Pass
0.5980 356 98 27 Pass
0.6318 335 86 25 Pass
0.6657 314 81 25 Pass
0.6996 296 75 25 Pass
0.7334 286 70 24 Pass
0.7673 273 64 23 Pass
0.8012 254 60 23 Pass
0.8351 240 53 22 Pass
0.8689 226 51 22 Pass
0.9028 208 43 20 Pass
0.9367 191 42 21 Pass
0.9705 176 40 22 Pass
1.0044 170 39 22 Pass
1.0383 160 35 21 Pass
1.0721 151 33 21 Pass
1.1060 145 30 20 Pass
1.1399 143 28 19 Pass
1.1737 135 25 18 Pass
1.2076 131 24 18 Pass
1.2415 125 23 18 Pass
1.2754 118 21 17 Pass
1.3092 113 20 17 Pass
1.3431 106 19 17 Pass
1.3770 102 18 17 Pass
1.4108 97 17 17 Pass
1.4447 89 16 17 Pass
1.4786 84 14 16 Pass
1.5124 80 10 12 Pass
1.5463 77 9 11 Pass
1.5802 75 8 10 Pass
1.6140 71 7 9 Pass
1.6479 69 6 8 Pass
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1.6818 65 5 7 Pass
1.7157 63 5 7 Pass
1.7495 61 5 8 Pass
1.7834 59 5 8 Pass
1.8173 59 5 8 Pass
1.8511 59 5 8 Pass
1.8850 57 5 8 Pass
1.9189 54 3 5 Pass
1.9527 52 3 5 Pass
1.9866 51 3 5 Pass
2.0205 50 3 6 Pass
2.0543 49 3 6 Pass
2.0882 47 2 4 Pass
2.1221 45 2 4 Pass
2.1560 41 2 4 Pass
2.1898 40 2 5 Pass
2.2237 39 2 5 Pass
2.2576 37 2 5 Pass
2.2914 34 2 5 Pass
2.3253 32 2 6 Pass
2.3592 31 2 6 Pass
2.3930 29 2 6 Pass
2.4269 28 1 3 Pass
2.4608 26 0 0 Pass
2.4946 26 0 0 Pass
2.5285 25 0 0 Pass
2.5624 24 0 0 Pass
2.5963 23 0 0 Pass
2.6301 22 0 0 Pass
2.6640 21 0 0 Pass
2.6979 20 0 0 Pass
2.7317 18 0 0 Pass
2.7656 16 0 0 Pass
2.7995 15 0 0 Pass
2.8333 13 0 0 Pass
2.8672 13 0 0 Pass
2.9011 12 0 0 Pass
2.9349 11 0 0 Pass
2.9688 11 0 0 Pass
3.0027 10 0 0 Pass
3.0366 8 0 0 Pass
3.0704 8 0 0 Pass
3.1043 8 0 0 Pass
3.1382 8 0 0 Pass
3.1720 8 0 0 Pass
3.2059 8 0 0 Pass
3.2398 8 0 0 Pass
3.2736 7 0 0 Pass
3.3075 7 0 0 Pass
3.3414 7 0 0 Pass
3.3752 6 0 0 Pass
3.4091 6 0 0 Pass
3.4430 6 0 0 Pass
3.4769 6 0 0 Pass
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3.5107 5 0 0 Pass
3.5446 4 0 0 Pass

Drawdown Time Results
Pond: Trapezoidal Pond 1

Days Stage(feet) Percent of Total Run Time
1 0.997 2.7560
2 2.291 0.8869
3 3.702 0.1531
4 5.000 0.0000
5 5.000 0.0000

Maximum Stage: 4.109
Drawdown Time: 02 23:55:50

PeriInd and ImpInd Changes
No changes have been made.

This program and accompanying documentation are provided "as-is" without warranty of any kind. The entire
risk regarding the performance and results of this program is assumed by End User. Clear Creek Solutions
Inc. and the governmental licensee or sublicensees disclaim all warranties, either expressed or implied,
including but not limited to implied warranties of program and accompanying documentation. In no event
shall Clear Creek Solutions Inc. be liable for any damages whatsoever (including without limitation to
damages for loss of business profits, loss of business information, business interruption, and the like)
arising out of the use of, or inability to use this program even if Clear Creek Solutions Inc. or their

authorized representatives have been advised of the possibility of such damages. Software Copyright © by :

Clear Creek Solutions, Inc. 2005-2013; All Rights Reserved.
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SUMMARY

PEAK FLOW
BASIN 100
10% Q2 Q2 Q5 Q10
(CFS) (CFS) (CFS) (CFS)
PRE-DEV 5.5 55.4 85.1 102.7
POST-DEV 4.7 47.4 73.6 88.9
BASIN 200
10% Q2 Q2 Q5 Q10
(CFS) (CFS) (CFS) (CFS)
PRE-DEV 0.5 4.7 7.2 8.7
POST-DEV 0.1 0.9 4.3 6.6
BASIN 300
10% Q2 Q2 Q5 Q10
(CFS) (CFS) (CFS) (CFS)
PRE-DEV 0.2 1.9 2.9 3.5
POST-DEV 0.1 0.6 1.3 1.5
MITIGATION | PROPOSED SIZE | DETAIL DESCRIPTION
DEVICE
PERMEABLE | 1Acre of pavers 1 acres of permeable pavers to be places at lot points of
PAVERS streets just upstream of the final discharging point.
Permeable pavers consist of unit pavers over 30” of base
material with a minimum of 0.4 porosity.
Drawdown time <72 hours, no vector control required
PERMEABLE | Y2 Acre of pavers | 1/2 acres of permeable pavers to be places at lot points of
PAVERS & with 1.0 Ac-Ft. streets just upstream of the final discharging point.
DETENTION | detention basin Permeable pavers consist of unit pavers over 30” of base
BASIN 200 material with a minimum of 0.4 porosity.
1.0 Ac-Ft trapezoidal pond at 5° deep with a 1” freeboard.
18” diameter riser at 4’ high with 17.9” wide notch at
0.13’ high and 3” diameter orifice at bottom of pond.
Drawdown time <72 hours, no vector control
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required.

PERMEABLE | ¥4 Acre of pavers | 0.2 Ac-Ft trapezoidal pond at 5* deep with a 1’ freeboard.
PAVERS & with 0.2 Ac-Ft. 18” diameter riser at 4’ high with 16.4” wide notch at
DETENTION | detention basin 0.098’ high and 1.04” diameter orifice at bottom of pond.
BASIN 300 Drawdown time <72 hours, no vector control

As presented in this report, the post-development discharge durations will not deviate above the pre-
development durations from 0.1Q2 to Q10. The flow rates from 0.1Q2 to Q10, under the post-
development conditions, will not deviate above those under the pre-development conditions. The
proposed detention basin is sized for 100-year storm mitigation and is verified to be more than adequate to
mitigate the anticipated hydromodification peak flow and duration as a result of the proposed
development’s increased impervious areas. The proposed development will not adversely affect
downstream drainage facilities.

MAINTENANACE

Immediately after construction, the proposed HMP facilities will be maintained by the
developer until a Home Owner’s Association is established. The maintenance
responsibility will then be transferred to the HOA. The HOA will maintain these HMP
facilities into perpetuity.
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