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1 Introduction 
The Shlioh Crossing (Project) located at 295 Shiloh Road will improve a six and one-tenth (6.10) 
acre vacant parcel into (i) a senior living facility, (ii) improve and dedicate the Project’s frontage 
along Business Park Court and Shiloh Road to Town of Windsor Standards and, (iii) replace the 
northerly bordering parcel (Incubator) stormwater detention system with a new stormwater 
detention pond.  Due to existing flooding issues within the public storm drain within Hembree 
Lane which serves this Project, the Project will be required to detain the difference between 
development and pre-development 100-year storm event for both the Project and Incubator site.  
The Project will also need to meter 100-year flow into the public storm drain to pre-developed 
conditions. 

2 Existing Conditions 
The Project site is bordered by Shiloh Road to the South, Hembree Lane to the southwest, Home 
Depot to the northwest, a commercial Incubator site to the north, and residential housing to the 
east.  The private road Business Park Court, which connects the northerly commercial Incubator 
site to Shiloh Road, runs North-South along the Project’s easterly border.  The remaining Project 
site is undeveloped land with 340-ft of 36-inch storm drain extending into a storm water 
detention pond on the west side of the Project site.  This existing storm drain and detention pond 
system on the Project site was designed to store the additional flows due to the development of 
the Incubator site within both the pond and 36-inch storm drain and release only predeveloped 
flow rates into the downstream public storm drain system on Hembree Lane.  There is also 
existing storm drain and swales along the Project’s Shiloh Road frontage, which carries the 
southerly half of the undeveloped Project to the public storm drain within Hembree Lane. 

3 Proposed Conditions 
The Project’s drainage is divided into the tributary areas shown on the Proposed Hydrology 
Exhibit in Appendix A.  These areas are designated based on the proposed grading and storm 
drain system.  The Project will have three separate drainage tributaries.  The northern and 
western tributaries will connect to the existing 30-inch public storm drain as it leaves the site on 
the west side of the property, and the eastern tributary will connect to the existing 36-inch public 
storm drain in Shiloh Road. 

To satisfy the requirement of detaining the 100-year developed flows, there will be three separate 
detention systems.  The detention for the existing Incubator site to the north of the Project will be 
achieved by a combination of a new detention pond along the northern boundary of the Project 
and a new 36-inch storm drain along the western boundary of the Project.  Additionally, a 
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Contech ChamberMaxx detention chamber system will store the drainage from the westerly 
tributary, while a Contech Terrarch 26 detention chamber system will store the drainage from 
easterly tributary.  Each Contech system will have a downstream manhole structure with an 
overflow weir set to the top of the Contech rock section to ensure full volume capture within the 
system.  The weir will have a low flow orifice sized to release pre-development flow rates.  The 
existing 36-inch storm drain and detention pond on site will be removed to increase developable 
area on site.  The remaining portion of the existing 30-inch storm drain, leaving the site, will 
connect to the site drainage system downstream of the westerly Contech chamber system.  

3.1 Detention Systems 
In a rain event, runoff would be distributed to each of the two Contech chamber systems and 
collect until it would eventually overflow into the public storm drain.  The analysis of this 
Project’s drainage system was therefore divided into five pieces due to the function of the 
Contech systems.  First, each of the existing storm drains which drain the detention systems were 
analyzed.  Then, each of the three detention systems were analyzed individually.  The hydraulic 
grade lines of the maximum storage water surface elevation of each Contech systems were also 
compared to the hydraulic grade line of the storm drain downstream of the overflow to ensure 
that the Contech chambers would sufficiently drain a 100-year rain event and avoid a backwater 
scenario.  

3.1.1 Contech Chambers 
Each of the two Contech Chamber systems were sized based on the difference between 
development and pre-development runoff, for a 100-year event with a fixed low flow outflow 
rate matching the undeveloped flow rate of the Project site.  The westerly chambers were sized to 
handle the Project’s north-westerly half of the Project’s development.  The easterly chambers 
were sized to handle the southeasterly half of the Project’s development.  The Contech sizing 
calculations have been included in Appendix C. 

Each of the two Contech Chamber systems were analyzed separately starting at the individual 
system and working back up stream to verify the Project would not flood in the event of a 100-
year rain event.  To conservatively analyze the storm drain system, the low flow outflow orifice 
implemented due to hydromodification requirements was not included in analysis to simulate a 
situation where the low flow outflow structure had failed, and the hydraulic grade line was 
allowed to rise to the overflow elevation before being able to exit through the overflow.  This 
scenario would set the starting HGL for each Contech Chamber system at the overflow elevation.  
The Terrarch 26 detention system is implemented on the eastern side of the Project’s in order to 
provide sufficient cover for the chambers as the system is too shallow at this location to 
implement the ChamberMaxx system. 
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3.1.2 Detention Pond 
The reference Hydrology report lacked sufficient supporting calculations for the sizing of the 
existing detention facilities, so the needed Incubator detention volume was sized conservatively 
by taking the difference between full impervious coverage (C=0.9) and zero impervious 
coverage (C=0.35) over the entire Incubator parcel which would be the maximum expected 
runoff.  

A back check of the reference Hydrology report was completed by taking the volume of the 
detention pond and 36-inch Storm drain at the listed 120.35-foot water surface elevation, the 
volume of storage was determined to be 10,461 cubic feet, which is excessive.  A headwater 
depth analysis was performed to determine a more reasonable water surface elevation for 
existing storage, which was determined to be 119.05-ft and equates to a detention volume of 
5,840 cubic feet.  The difference between the reference 5,840 cubic feet and the design 5,157 
cubic feet can be attributed to the Project’s northerly tributary, which is accounted for within the 
Project’s westerly detention chamber calculations which adds 3,348 cubic feet of storage. 

4 Storm Drain Design Criteria 
The Shiloh Crossing Project will use the design criteria laid out in Table 4-1: Design Criteria is 
per the Sonoma County Water Agency’s 2020 Flood Management Design Manual and the Town 
of Windsor’s 2011 Design and Construction Standards.  This criteria is for the 100-year storm. 

Table 4-1: Design Criteria 

Scenario Design Criteria 
Minimum Depth of Cover 2 ft 
SD Pipe Type Class III RCP 
Minimum SD Size 18-inch 
Manning’s n-value 0.014 (RCP) 
Minimum SD Flow Velocity 2.5 ft/s 
Hydraulic Grade Line 1-ft below ground 

5 Hydrology and Hydraulics Design Criteria 
All hydrology and hydraulic calculations were performed in accordance with the Sonoma County 
Water Agency’s (SCWA) Flood Control Design Criteria (FCDC) manual, and the City of 
Healdsburg’s 2008 Storm Drain Collection System Standards.  The rational method was used to 
calculate the hydraulics and hydrology for the storm drain system. 

Storm drain system conduits were analyzed using Bentley’s StormCAD. 
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5.1 Starting Hydraulic Grade Line 
Separate starting HGLs were used to analyze the inlet and outlet of each of the three detention 
basins.  Each detention basin has an outfall starting HGL, and an inlet starting HGL.  The outfall 
HGLs were used at the detention basins outfall connection to the existing public storm drain 
system.  While the inlet HGLs were used to analyze the private storm drains upstream of the 
detention basins. 

5.1.1 Detention Outfall Starting HGL 
Two separate staring 100-year Hydraulic Grade Lines (HGLs) were used to analyze the west and 
east detention basin outfalls.  The starting HGL for the west detention basin was obtained from 
the Shiloh Industrial Center Hydrology & Hydraulic Design report, performed by Dale Roper & 
Associates, dated March 2001.  While the starting HGL for the east detention basin was obtained 
from the Drainage Analysis for the Windsor Redwoods, performed by Adobe and Associates, 
dated July 2008.  Both drainage reports can be found the Appendix E. 

Table 5-1: Outlet Starting HGL 

Detention 
Basin 

100 – Year HGL (ft) 
Location Reference Adjusted 

West 117.45 120.35 Existing 30-in SD @ western boundary 
East 117.7 118.9 Ex MH-6 @ Intersection of Shiloh & Hembree 
Pond  120.50 Existing 30-in SD @ western boundary 

 

The starting HGL for the detention pond and 36-inch storm drain along the western boundary of 
the Project was set such that the pond and basin achieve the needed volume to replace the 
existing 36-inch storm drain and detention pond. 

5.1.2 Detention Inlet Starting HGL 
The overflow weir exiting each of the two Contech Chambers is set equal to the water surface 
elevation at the top of the rock section of the Contech Chambers. The initial hydraulic grade line 
was set at the top of the overflow weir elevation.   

Table 5-2: Inlet Starting HGL 

Detention 
Basin 100 – Year HGL (ft) 

Location 
West 119.44 Upstream of west detention basin 
East 120.50 Upstream of east detention basin 
Pond 120.50 Upstream of northern detention pond 
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5.2 Hydrologic Design Criteria 
The Shiloh Crossing Project will use the hydrologic design criteria laid out in Table 5-2: 
Hydrologic Design Criteria per the SCWA FCDC and the Town of Windsor’s 2008 Storm Drain 
Collection System Standards.  These criteria are for the 10- and 100-year storm. 

Table 5-3: Hydrologic Design Criteria 

Scenario Design Criteria Source 

Starting  
Time of 
Concentration 

7 minutes SCWA for commercial or similar areas 
10 minutes SCWA for residential or similar areas 
15 minutes SCWA for undeveloped hillsides. 

 

5.3 Coefficient of Runoff 
The proposed composite runoff coefficients were calculated using the runoff coefficients in 
Table 5-3: Runoff Coefficients.  The undeveloped or landscaped portions of the Project use the 
Parks and recreation runoff coefficients; while the proposed developed portions of the Project 
use a composite runoff coefficients calculated using the coefficients in Table 5-4. 

Table 5-4: Runoff Coefficients 

Surface 
Runoff Coefficient 

‘C-Value’ 
Hardscape 0.90 

Parks & Rec 0-2% 0.35 
 
Composite runoff coefficient calculations for the proposed conditions can be found in Appendix 
B.  

5.4 Energy Loss through Boxes 
The HEC-22 Energy method was used to calculate the energy loss through boxes i.e. structures 
such as manholes and catch basins. 

5.5 Design Storm 
The design storm equations below were determined by fitting a power curve to the precipitation 
information from the Atlas 14 NOAA precipitation frequency data. 

ଵܫ =
8.565
( ܶ).ହଵ଼

 

ଵܫ =
12.103
( ܶ).ହଶଷ
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6 Conclusion 
The proposed storm drain system is in conformance with the Sonoma County Water Agency’s 
Flood Control Design Criteria.  The underground storm drain system can convey the 100-year 
storm below ground, and an overflow route is available for runoff exceeding the 100-year storm.  
Any storm below a 100-year storm will be captured by one of the three proposed detention 
systems and metered to flows mimicking pre-existing site conditions. 
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Appendix A: 

x Proposed Hydrology Map 

x Existing Hydrology Map 

x Location Map  
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Composite C-Value Calculations  



Shiloh Crossing
295 Shiloh Road, Windsor, CA 95492

APN:  163-171-039

Surface Type Roof Asphalt Concrete Landscape
C-Value 0.90 0.90 0.90 0.40

Drainage
Area Roof Asphalt Concrete Landscape

Composite 
C-Value

ft 2 ft 2 ft 2 ft 2 ft 2 ac
West 37,439 34,867 5,401 29,670 107,377 2.47 0.76
East 38,322 61,943 31,713 36,826 168,805 3.88 0.79

Total Site 75,761 96,810 37,114 66,496 276,181 6.34 0.78

Total Area
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Detention Basin Calculations  



Shiloh Crossing
295 Shiloh Road, Windsor, CA 95492

APN:  163-171-039

100-year Storm Detention Requirements: Proposed - Undeveloped
Project West

Tributary Area : 2.47 acres
TC, pre : 15 min TC, post : 7 min

Cpre : 0.35 Overall Cpost : 0.76

Storm 
Duration

100-year 
Intensity X 

K
Design Release     

Rate, Qpre

Developed 
Peak Runoff 
Rate, Qpost

Detention 
Rate to 
Storage

Detention 
Volume

(min) (in/hr) (cfs) (cfs) (cfs) (ft 3 )
3.0 6.64 5.74 12.50 10.05 1,808
3.5 6.12 5.29 11.52 9.07 1,904
4.0 5.70 4.93 10.73 8.28 1,988
4.5 5.36 4.63 10.08 7.63 2,061
5.0 5.07 4.38 9.54 7.09 2,126
5.5 4.82 4.17 9.07 6.62 2,184
5.7 4.73 4.09 8.90 6.45 2,205
6.0 4.60 3.98 8.66 6.21 2,236
6.5 4.41 3.81 8.30 5.85 2,282
7.0 4.24 3.67 7.98 5.53 2,324
7.5 4.09 3.54 7.70 5.25 2,361
8.0 3.95 3.42 7.44 4.99 2,394
8.5 3.83 3.31 7.20 4.75 2,424
9.0 3.71 3.21 6.99 4.54 2,451
9.5 3.61 3.12 6.79 4.34 2,475
10.0 3.51 3.04 6.61 4.16 2,496
10.5 3.42 2.96 6.44 3.99 2,514
11.0 3.34 2.89 6.29 3.83 2,531
11.5 3.26 2.82 6.14 3.69 2,545
12.0 3.19 2.76 6.00 3.55 2,557
12.5 3.12 2.70 5.87 3.42 2,568
13.0 3.06 2.64 5.75 3.30 2,576
13.5 3.00 2.59 5.64 3.19 2,583
14.0 2.94 2.54 5.53 3.08 2,589
14.5 2.89 2.49 5.43 2.98 2,593
15.0 2.83 2.45 5.33 2.88 2,595
15.5 2.79 2.41 5.24 2.79 2,596
16.0 2.74 2.37 5.16 2.70 2,596
16.5 2.70 2.33 5.07 2.62 2,595
17.0 2.65 2.29 4.99 2.54 2,593
17.5 2.61 2.26 4.92 2.47 2,589
18.0 2.57 2.23 4.84 2.39 2,585
18.5 2.54 2.19 4.77 2.32 2,579
19.0 2.50 2.16 4.71 2.26 2,572
19.5 2.47 2.13 4.64 2.19 2,565
20.0 2.43 2.10 4.58 2.13 2,557

Notes:
1) Q = C-Value x Intensity x Tributary Area
2) Use design release rate of 3.61 cfs in correspondance with existing flow at time of concentration of 15 minutes
3) "Detention Rate to Storage" = "Developed Peak Runoff Rate" - "Design Release Rate"

Existing Conditions Developed Conditions



Shiloh Crossing
295 Shiloh Road, Windsor, CA 95492

APN:  163-171-039

Contech Chamber Maxx
# columns 3

# rows 6
volume/chamber - middle 47.2 ft 3

volume/chamber - start 50.2 ft 3

volume/chamber - end 46.2 ft 3

in/outlet manifold volume ft 3

Total chamber volume 1,428 ft 3

Detention Basin Dimensions
Basin footprint area 1,333 ft 2

Stone depth 3.53 ft
Backfill volume 4,700 ft 3 *40% porosity

Basin Storage Volume 1,309 ft 3 =(Backfill volume - Chamber volume)*40%

Total Detention Volume
Total Detention Volume 2,737 ft 3 =Total Chamber Volume + Basin storage volume

Required Detention Volume 2,596 ft 3

Design Elevations
Finished grade above chamber 125.73 ft

Inlet invert 117.32 ft

Stone cover 6 in 4" minimum
Stone bedding depth 6 in

Cover over top of stone 5.39 ft 8" Minimum

Top of stone fill 120.35 ft =Weir elevation
Top of chamber 119.85 ft

Bottom of chamber 117.32 ft
Bottom of stone bed 116.82 ft

Stone depth 3.53 ft

West





Shiloh Crossing
295 Shiloh Road, Windsor, CA 95492

APN:  163-171-039

100-year Storm Detention Requirements: Proposed - Undeveloped
EAST

Tributary Area : 3.88 acres
TC, pre : 15 min TC, post : 7 min

Cpre : 0.35 Overall Cpost : 0.79

Storm 
Duration

100-year 
Intensity X 

K
Design Release     

Rate, Qpre

Developed 
Peak Runoff 
Rate, Qpost

Detention 
Rate to 
Storage

Detention 
Volume

(min) (in/hr) (cfs) (cfs) (cfs) (ft 3 )
3.0 6.64 9.02 20.38 16.53 2,976
3.5 6.12 8.31 18.78 14.94 3,136
4.0 5.70 7.75 17.50 13.65 3,277
4.5 5.36 7.28 16.45 12.60 3,401
5.0 5.07 6.88 15.55 11.71 3,512
5.5 4.82 6.54 14.79 10.94 3,610
5.7 4.73 6.42 14.51 10.66 3,647
6.0 4.60 6.25 14.12 10.28 3,699
6.5 4.41 5.99 13.54 9.69 3,779
7.0 4.24 5.76 13.02 9.17 3,851
7.5 4.09 5.55 12.55 8.70 3,916
8.0 3.95 5.37 12.13 8.28 3,975
8.5 3.83 5.20 11.75 7.90 4,028
9.0 3.71 5.04 11.40 7.55 4,076
9.5 3.61 4.90 11.08 7.23 4,119
10.0 3.51 4.77 10.78 6.93 4,158
10.5 3.42 4.65 10.51 6.66 4,193
11.0 3.34 4.54 10.25 6.40 4,224
11.5 3.26 4.43 10.01 6.16 4,252
12.0 3.19 4.33 9.79 5.94 4,276
12.5 3.12 4.24 9.58 5.73 4,298
13.0 3.06 4.15 9.38 5.53 4,316
13.5 3.00 4.07 9.20 5.35 4,332
14.0 2.94 3.99 9.02 5.17 4,345
14.5 2.89 3.92 8.86 5.01 4,356
15.0 2.83 3.85 8.70 4.85 4,365
15.5 2.79 3.78 8.55 4.70 4,371
16.0 2.74 3.72 8.41 4.56 4,375
16.5 2.70 3.66 8.27 4.42 4,378
17.0 2.65 3.60 8.14 4.29 4,378
17.5 2.61 3.55 8.02 4.17 4,377
18.0 2.57 3.50 7.90 4.05 4,374
18.5 2.54 3.45 7.79 3.94 4,369
19.0 2.50 3.40 7.68 3.83 4,363
19.5 2.47 3.35 7.57 3.72 4,355
20.0 2.43 3.31 7.47 3.62 4,346

Notes:
1) Q = C-Value x Intensity x Tributary Area
2) Use design release rate of 2.96 cfs in correspondance with existing flow at time of concentration of 15 minutes
3) "Detention Rate to Storage" = "Developed Peak Runoff Rate" - "Design Release Rate"

Existing Conditions Developed Conditions



Shiloh Crossing
295 Shiloh Road, Windsor, CA 95492

APN:  163-171-039

Contech Terre Arch 26
# chambers 12

volume/chamber 319.0 ft 3

distribution manifold volume 93 ft 3

Total chamber volume 4,200 ft 3

Stone Edge
Footprint area 210 ft 2

Stone depth 4.00 ft
Edge volume 336 ft 3 *40% porosity

Total Detention Volume
Total Detention Volume 4,536 ft 3 =Total Chamber Volume + Edge Volume

Required Detetnion Volume 4,378 ft 3

Design Elevations
Finished grade above chamber 123.00 ft

Inlet invert 119.08 ft

Stone cover 4 in 4" minimum
Stone bedding depth 8 in

Cover over top of stone 1.75 ft 8" Minimum

Min FG over chamber 121.58 ft

Top of stone fill 121.25 ft =Weir elevation
Top of chamber 120.75 ft

Bottom of chamber 117.91 ft
Bottom of stone bed 117.25 ft

Stone depth 4.00 ft

East
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A
ctive S

cenario:  100 year
S

hiloh C
rossing

H
ydrology R

eport - Tim
e: 0.00 hours

Tim
e 

(Pipe 
Flow

)
(m

in)

System
 

Rational 
Flow
(cfs)

System
 

CA
(acres)

System
 

Drainage 
Area
(ft²)
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Intensity
(in/h)
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Flow
 

Tim
e

(m
in)

Elevation 
Ground 
(Stop)

(ft)

Elevation 
Ground 
(Start)

(ft)

Slope
(ft/ft)

Length
(ft)

Diam
eter

(in)
Stop Node

Start Node
Label
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M
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M
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A
ctive S

cenario:  100 year
S

hiloh C
rossing

H
ydraulic Report - Tim

e: 0.00 hours

EGL 
(Out)
(ft)

HGL 
(Out)
(ft)

Elev. 
Ground 
(Stop)

(ft)

EGL 
(In)
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(Start)
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A
ctive S

cenario:  100 year
S

hiloh C
rossing

M
anhole Report - Tim

e: 0.00 hours

Is 
Overflow

ing?
HGL 
(Out)
(ft)

HGL (In)
(ft)

Flow
 

(Total 
Out)
(cfs)

Flow
 

(Know
n)

(cfs)

System
 

Know
n 

Flow
(cfs)

System
 

Rational 
Flow
(cfs)

System
 

Intensity
(in/h)

System
 

Flow
 Tim

e
(m

in)

System
 

CA
(acres)

Elevation 
(Invert)

(ft)

Elevation 
(Rim

)
(ft)

Label

False
121.40

121.42
4.41

0.00
0.00

4.41
2.923

15.130
1.497

118.37
124.00

M
H-1

False
121.19

121.20
6.61

0.00
0.00

6.61
2.858

15.791
2.295

118.08
123.50

M
H-2

False
121.07

121.08
10.33

0.00
0.00

10.33
2.788

16.558
3.676

117.79
122.90

M
H-3

False
120.79

120.95
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0.00
0.00

10.25
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M
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10.84
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2.719

17.375
3.955
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123.22

M
H-5

False
120.10
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11.26

0.00
0.00

11.26
2.673
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4.180
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M
H-6

False
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119.76
11.35

0.00
0.00

11.35
2.637

18.416
4.270
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123.17

M
H-7

False
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42.23

0.00
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11.28
2.620

18.648
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M
H-8

False
121.25
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2.36

0.00
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2.36
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0.798

119.50
123.00
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H-28
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A
ctive S

cenario:  100 year
S

hiloh C
rossing

O
utfall Report - Tim

e: 0.00 hours

Notes
Flow

 (Total 
Out)
(cfs)

System
 

Rational 
Flow
(cfs)

System
 

CA
(acres)

System
 

Flow
 

Tim
e

(m
in)

EGL
(ft)

Depth 
(Node)

(ft)

HGL
(ft)

Elevation 
(Invert)

(ft)

Elevation 
(Ground)

(ft)

Label

42.16
11.21

4.270
18.872

118.90
4.00

118.90
114.90

122.00
EX M

H-6

Catch Basin D
etailed Report - Tim

e: 0.00 hours

Is 
Overflow

ing?
Capture 

Efficiency 
(Calculated)

(%
)

Curb 
Opening 
Length

(ft)

Depth 
(Gutter)

(in)

Spread / 
Top W

idth
(ft)

Bypassed 
Rational 

Flow
(cfs)

Intercepted 
Rational 

Flow
(cfs)

Total 
Rational 
Flow

 to 
Inlet
(cfs)

Inlet 
Drainage 

Area
(acres)

Inlet 
Location

Inlet
Label

False
100.0

0.0
(N/A)

0.0
0.00

1.07
1.07

0.270
In Sag

<None>
CB-1

False
100.0

0.0
(N/A)

0.0
0.00

1.02
1.02

0.290
In Sag

<None>
CB-2

False
100.0

0.0
(N/A)

0.0
0.00

3.60
3.60

2.190
In Sag

<None>
CB-3

False
100.0

0.0
(N/A)

0.0
0.00

0.73
0.73

0.190
In Sag

<None>
CB-4

False
100.0

0.0
(N/A)

0.0
0.00

0.63
0.63

0.160
In Sag

<None>
CB-9

False
100.0

0.0
(N/A)

0.0
0.00

0.60
0.60

0.150
In Sag

<None>
CB-10

False
100.0

0.0
(N/A)

0.0
0.00

0.99
0.99

0.250
In Sag

<None>
CB-11

False
100.0

0.0
(N/A)

0.0
0.00

0.40
0.40

0.100
In Sag

<None>
CB-12

False
100.0

0.0
(N/A)

0.0
0.00

3.02
3.02

1.960
In Sag

<None>
FD-2
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A
ctive S

cenario:  100 year

P
rofile R

eport
E

ngineering P
rofile - E

ast-N
orth D

etention (21017-S
hiloh C

rossing.stsw
)

115.00

120.00

125.00

0+00
0+50

1+00
1+50

S
tation (ft)

Elevation (ft)
O

-5
R

im
: 123.80 ft

Invert: 119.08 ft
H

G
L: 121.25 ft

C
O

-21: 58.1 ft @
 0.020 ft/ft

C
ircle - 15.0 in C

oncrete

C
O

-22: 17.3 ft @
 0.005 ft/ft

C
ircle - 12.0 in C

oncrete

C
O

-19: 44.6 ft @
 0.009 ft/ft

C
ircle - 15.0 in C

oncrete

C
B

-5
R

im
: 124.41 ft

Invert: 120.74 ft
E

G
L: 122.46 ft

H
G

L: 122.20 ft

M
H

-11
R

im
: 124.00 ft

Invert: 120.66 ft
E

G
L: 122.30 ft

H
G

L: 122.04 ft

M
H

-10
R

im
: 123.42 ft

Invert: 119.50 ft
E

G
L: 121.90 ft

H
G

L: 121.79 ft
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A
ctive S

cenario:  100 year

P
rofile R

eport
E

ngineering P
rofile - E

ast-S
outh D

etention (21017-S
hiloh C

rossing.stsw
)

115.00

120.00

125.00

0+00
0+50

1+00

S
tation (ft)

Elevation (ft)

O
-6

R
im

: 123.79 ft
Invert: 119.08 ft
H

G
L: 121.25 ft

C
O

-16: 43.4 ft @
 0.009 ft/ft

C
ircle - 12.0 in C

oncrete

C
O

-17: 24.1 ft @
 0.017 ft/ft

C
ircle - 12.0 in C

oncrete

C
B

-8
R

im
: 122.92 ft

Invert: 119.90 ft
E

G
L: 121.69 ft

H
G

L: 121.59 ft

M
H

-9
R

im
: 123.65 ft

Invert: 119.50 ft
E

G
L: 121.53 ft

H
G

L: 121.43 ft
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A
ctive S

cenario:  100 year

P
rofile R

eport
E

ngineering P
rofile - E

ast O
utfall (21017-S

hiloh C
rossing.stsw

)

115.00

120.00

125.00

0+00
0+50

1+00

S
tation (ft)

Elevation (ft)

C
O

-55: 63.4 ft @
 0.022 ft/ft

C
ircle - 18.0 in C

oncrete

M
H

-28
R

im
: 123.00 ft

Invert: 119.50 ft
E

G
L: 121.27 ft

H
G

L: 121.25 ft

M
H

-2
R

im
: 123.50 ft

Invert: 118.08 ft
E

G
L: 121.30 ft

H
G

L: 121.20 ft
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INITIAL HYDROLOGY AND HYDRAULICS STUDY 
SHILOH CROSSING 

   

 

North Detention Pond  



A
ctive S

cenario:  100 year
S

hiloh C
rossing

H
ydrology R

eport - Tim
e: 0.00 hours

Tim
e 

(Pipe 
Flow

)
(m

in)

System
 

Rational 
Flow
(cfs)

System
 

CA
(acres)

System
 

Drainage 
Area
(ft²)

System
 

Intensity
(in/h)

System
 

Flow
 

Tim
e

(m
in)

Elevation 
Ground 
(Stop)

(ft)

Elevation 
Ground 
(Start)

(ft)

Slope
(ft/ft)

Length
(ft)

Diam
eter

(in)
Stop Node

Start Node
Label

0.148
15.78

5.332
387,248.4

2.936
15.000

123.25
121.50

0.004
51.0

36.0
CB-7

CB-8
CO-32

0.411
15.59

5.336
387,684.0

2.898
15.381

121.85
123.25

0.004
138.6

36.0
FD-21

CB-7
CO-33

0.419
15.08

5.343
388,555.2

2.800
16.428

121.90
121.85

0.004
141.3

36.0
FD-22

FD-21
CO-34

0.102
14.58

5.346
388,990.8

2.706
17.532

121.50
121.90

0.004
35.6

36.0
FD-23-2

FD-22
CO-35

H
ydraulic Report - Tim

e: 0.00 hours

EGL 
(Out)
(ft)

HGL 
(Out)
(ft)

Elev. 
Ground 
(Stop)

(ft)

EGL 
(In)
(ft)

HGL 
(In)
(ft)

Elev. 
Ground 
(Start)

(ft)

Hdloss
(ft)

Velocity
(ft/s)

Flow
(cfs)

Slope
(ft/ft)

Length
(ft)

Dia.
(in)

Invert 
(Stop)

(ft)

Stop Node
Invert 
(Start)

(ft)

Start Node
Label

120.81
120.74

123.25
120.85

120.77
121.50

0.03
2.23

15.78
0.004

51.0
36.0

117.28
CB-7

117.50
CB-8

CO-32
120.69

120.61
121.85

120.78
120.70

123.25
0.09

2.21
15.59

0.004
138.6

36.0
116.71

FD-21
117.28

CB-7
CO-33

120.60
120.52

121.90
120.68

120.61
121.85

0.08
2.13

15.08
0.004

141.3
36.0

116.13
FD-22

116.71
FD-21

CO-34
120.57

120.50
121.50

120.59
120.52

121.90
0.02

2.06
14.58

0.004
35.6

36.0
115.97

FD-23-2
116.13

FD-22
CO-35

O
utfall Report - Tim

e: 0.00 hours

Notes
Flow

 (Total 
Out)
(cfs)

System
 

Rational 
Flow
(cfs)

System
 

CA
(acres)

System
 

Flow
 

Tim
e

(m
in)

EGL
(ft)

Depth 
(Node)

(ft)

HGL
(ft)

Elevation 
(Invert)

(ft)

Elevation 
(Ground)

(ft)

Label

14.46
14.46

5.346
17.820

120.50
4.53

120.50
115.97

121.50
FD-23-2
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A
ctive S

cenario:  100 year
S

hiloh C
rossing

Catch Basin D
etailed Report - Tim

e: 0.00 hours

Is 
Overflow

ing?
Capture 

Efficiency 
(Calculated)

(%
)

Curb 
Opening 
Length

(ft)

Depth 
(Gutter)

(in)

Spread / 
Top W

idth
(ft)

Bypassed 
Rational 

Flow
(cfs)

Intercepted 
Rational 

Flow
(cfs)

Total 
Rational 
Flow

 to 
Inlet
(cfs)

Inlet 
Drainage 

Area
(acres)

Inlet 
Location

Inlet
Label

False
100.0

0.0
(N/A)

0.0
0.00

0.01
0.01

0.010
In Sag

<None>
CB-7

False
100.0

0.0
(N/A)

0.0
0.00

15.78
15.78

8.890
In Sag

<None>
CB-8

False
100.0

0.0
(N/A)

0.0
0.00

0.02
0.02

0.020
In Sag

<None>
FD-21

False
100.0

0.0
(N/A)

0.0
0.00

0.01
0.01

0.010
In Sag

<None>
FD-22
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A
ctive S

cenario:  100 year

P
rofile R

eport
E

ngineering P
rofile - Pond O

utfall (21017-S
hiloh C

rossing.stsw
)

115.00

120.00

125.00

0+00
0+50

1+00
1+50

2+00
2+50

3+00
3+50

4+00

S
tation (ft)

Elevation (ft)

FD
-23-2

R
im

: 121.50 ft
Invert: 115.97 ft
H

G
L: 120.50 ft

C
O

-35: 35.6 ft @
 0.004 ft/ft

C
ircle - 36.0 in C

oncrete

C
O

-33: 138.6 ft @
 0.004 ft/ft

C
ircle - 36.0 in C

oncrete

C
O

-32: 51.0 ft @
 0.004 ft/ft

C
ircle - 36.0 in C

oncrete

C
O

-34: 141.3 ft @
 0.004 ft/ft

C
ircle - 36.0 in C

oncrete

FD
-21

R
im

: 121.85 ft
Invert: 116.71 ft
E

G
L: 120.69 ft

H
G

L: 120.61 ft

FD
-22

R
im

: 121.90 ft
Invert: 116.13 ft
E

G
L: 120.60 ft

H
G

L: 120.52 ft

C
B

-8
R

im
: 121.50 ft

Invert: 117.50 ft
E

G
L: 120.85 ft

H
G

L: 120.77 ft

C
B

-7
R

im
: 123.25 ft

Invert: 117.28 ft
E

G
L: 120.81 ft

H
G

L: 120.74 ft
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INITIAL HYDROLOGY AND HYDRAULICS STUDY 
SHILOH CROSSING 

   

 

Appendix E: 

Reference Information 

x Soil Map 

x NOAA Precipitation Frequency Table 

x Shiloh Industrial Center Drainage Report 

x Windsor Redwoods Drainage Report 
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NOAA Atlas 14, Volume 6, Version 2
Location name: Windsor, California, USA*
Latitude: 38.5266°, Longitude: -122.7848°

Elevation: 125 ft**
* source: ESRI Maps

** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES
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PF tabular
PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches/hour)1

Duration
Average recurrence interval (years)

1 2 5 10 25 50 100 200 500 1000

5-min 1.98
(1.75-2.24)

2.41
(2.15-2.75)

2.98
(2.64-3.40)

3.42
(3.00-3.95)

4.02
(3.40-4.82)

4.48
(3.68-5.50)

4.93
(3.94-6.23)

5.39
(4.16-7.03)

5.99
(4.42-8.21)

6.46
(4.57-9.20)

10-min 1.42
(1.26-1.61)

1.73
(1.54-1.97)

2.13
(1.89-2.44)

2.45
(2.15-2.83)

2.89
(2.43-3.46)

3.21
(2.64-3.94)

3.53
(2.82-4.46)

3.86
(2.98-5.04)

4.30
(3.16-5.89)

4.63
(3.28-6.59)

15-min 1.14
(1.02-1.30)

1.40
(1.24-1.58)

1.72
(1.52-1.96)

1.98
(1.74-2.28)

2.32
(1.96-2.79)

2.59
(2.13-3.18)

2.85
(2.28-3.60)

3.11
(2.41-4.06)

3.46
(2.55-4.74)

3.73
(2.64-5.32)

30-min 0.800
(0.712-0.908)

0.978
(0.868-1.11)

1.21
(1.07-1.38)

1.39
(1.22-1.60)

1.63
(1.37-1.95)

1.81
(1.49-2.23)

2.00
(1.59-2.52)

2.18
(1.69-2.85)

2.43
(1.79-3.33)

2.61
(1.85-3.73)

60-min 0.562
(0.499-0.638)

0.686
(0.609-0.780)

0.846
(0.749-0.965)

0.973
(0.853-1.12)

1.14
(0.964-1.37)

1.27
(1.05-1.56)

1.40
(1.12-1.77)

1.53
(1.18-2.00)

1.70
(1.25-2.33)

1.83
(1.30-2.62)

2-hr 0.424
(0.378-0.482)

0.514
(0.456-0.585)

0.628
(0.556-0.716)

0.716
(0.628-0.825)

0.832
(0.701-0.997)

0.918
(0.754-1.13)

1.00
(0.800-1.27)

1.08
(0.838-1.42)

1.19
(0.878-1.63)

1.27
(0.900-1.81)

3-hr 0.361
(0.321-0.409)

0.436
(0.387-0.495)

0.529
(0.468-0.603)

0.602
(0.528-0.693)

0.696
(0.586-0.834)

0.765
(0.629-0.940)

0.832
(0.665-1.05)

0.898
(0.694-1.17)

0.982
(0.724-1.35)

1.04
(0.739-1.49)

6-hr 0.272
(0.242-0.309)

0.329
(0.292-0.374)

0.399
(0.353-0.455)

0.452
(0.397-0.521)

0.521
(0.439-0.624)

0.570
(0.469-0.701)

0.618
(0.493-0.781)

0.664
(0.513-0.867)

0.722
(0.532-0.990)

0.765
(0.541-1.09)

12-hr 0.192
(0.170-0.218)

0.235
(0.209-0.268)

0.288
(0.255-0.329)

0.329
(0.288-0.379)

0.380
(0.320-0.455)

0.416
(0.342-0.511)

0.451
(0.360-0.570)

0.484
(0.374-0.632)

0.526
(0.388-0.721)

0.556
(0.394-0.793)

24-hr 0.132
(0.119-0.150)

0.165
(0.148-0.188)

0.206
(0.184-0.234)

0.236
(0.210-0.271)

0.274
(0.237-0.324)

0.301
(0.256-0.363)

0.327
(0.271-0.402)

0.352
(0.285-0.443)

0.383
(0.299-0.500)

0.405
(0.306-0.545)

2-day 0.087
(0.078-0.099)

0.110
(0.099-0.125)

0.138
(0.123-0.157)

0.159
(0.141-0.182)

0.185
(0.160-0.218)

0.203
(0.172-0.245)

0.221
(0.183-0.271)

0.238
(0.192-0.299)

0.258
(0.202-0.338)

0.273
(0.207-0.369)

3-day 0.067
(0.060-0.076)

0.085
(0.076-0.097)

0.107
(0.096-0.122)

0.123
(0.110-0.141)

0.144
(0.124-0.170)

0.158
(0.134-0.190)

0.172
(0.143-0.211)

0.185
(0.150-0.233)

0.201
(0.157-0.263)

0.213
(0.161-0.287)

4-day 0.056
(0.050-0.063)

0.071
(0.064-0.081)

0.089
(0.080-0.102)

0.103
(0.092-0.118)

0.120
(0.104-0.142)

0.133
(0.112-0.159)

0.144
(0.120-0.177)

0.155
(0.126-0.195)

0.169
(0.132-0.221)

0.179
(0.135-0.241)

7-day 0.039
(0.035-0.045)

0.050
(0.045-0.057)

0.063
(0.057-0.072)

0.073
(0.065-0.084)

0.085
(0.074-0.101)

0.094
(0.080-0.113)

0.102
(0.085-0.125)

0.110
(0.089-0.138)

0.120
(0.093-0.156)

0.127
(0.096-0.171)

10-day 0.031
(0.028-0.036)

0.040
(0.036-0.046)

0.050
(0.045-0.057)

0.058
(0.052-0.067)

0.068
(0.059-0.080)

0.075
(0.063-0.090)

0.081
(0.067-0.100)

0.087
(0.071-0.110)

0.095
(0.074-0.124)

0.101
(0.076-0.136)

20-day 0.021
(0.019-0.024)

0.027
(0.024-0.030)

0.033
(0.030-0.038)

0.038
(0.034-0.044)

0.045
(0.039-0.053)

0.049
(0.042-0.059)

0.053
(0.044-0.066)

0.057
(0.046-0.072)

0.062
(0.048-0.081)

0.065
(0.050-0.088)

30-day 0.017
(0.015-0.019)

0.021
(0.019-0.024)

0.027
(0.024-0.030)

0.031
(0.027-0.035)

0.036
(0.031-0.042)

0.039
(0.033-0.047)

0.042
(0.035-0.052)

0.045
(0.037-0.057)

0.049
(0.038-0.064)

0.052
(0.039-0.070)

45-day 0.014
(0.012-0.015)

0.017
(0.016-0.020)

0.022
(0.019-0.025)

0.025
(0.022-0.029)

0.029
(0.025-0.034)

0.032
(0.027-0.038)

0.034
(0.028-0.042)

0.037
(0.030-0.046)

0.039
(0.031-0.051)

0.041
(0.031-0.056)

60-day 0.012
(0.011-0.014)

0.015
(0.014-0.017)

0.019
(0.017-0.022)

0.022
(0.020-0.025)

0.025
(0.022-0.030)

0.028
(0.024-0.033)

0.030
(0.025-0.037)

0.032
(0.026-0.040)

0.034
(0.027-0.045)

0.036
(0.027-0.048)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates
(for a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds
are not checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.
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Small scale terrain
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Large scale terrain
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Large scale aerial
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US Department of Commerce
National Oceanic and Atmospheric Administration

National Weather Service
National Water Center

1325 East West Highway
Silver Spring, MD 20910

Questions?: HDSC.Questions@noaa.gov

Disclaimer
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^ƚŽƌŵ�tĂƚĞƌ�>Žǁ�/ŵƉĂĐƚ��ĞǀĞůŽƉŵĞŶƚ�^ƵďŵŝƚƚĂů��ŽǀĞƌƐŚĞĞƚ 

dŽ�ďĞ�ƐƵďŵŝƚƚĞĚ�ǁŝƚŚ�Ăůů�^t�>/��ƐƵďŵŝƚƚĂůƐ�

1. Submittal�Information:

Submittal�Date:��_______________________________�

Initial�SW�LIDS���������������������������Final�SW�LID^

2. Applicant�Information:

Applicant�Name�(Owner�or�Developer):�__________________________________________________�

Mailing�Address:��__________________________________________________________________�

City/State/Zip:�____________________________________________________________________�

Phone/Email/Fax:�_________________________________________________________________�

WƌŽũĞĐƚ�EĂŵĞ͗

�ĂƚĞ͗��

WĂŐĞ�ϭ

�ĞƐŝŐŶ�DĂŶƵĂů�hƐĞĚ�ĨŽƌ�ĚĞƐŝŐŶ͗

ϮϬϬϱ�^ƚĂŶĚĂƌĚ�hƌďĂŶ�^ƚŽƌŵ�tĂƚĞƌ�DŝƚŝŐĂƚŝŽŶ�WůĂŶ

ϮϬϭϭ�^ƚŽƌŵ�tĂƚĞƌ�>Žǁ�/ŵƉĂĐƚ��ĞǀĞůŽƉŵĞŶƚ�dĞĐŚŶŝĐĂů��ĞƐŝŐŶ�DĂŶƵĂů

ϮϬϭϳ�^ƚŽƌŵ�tĂƚĞƌ�>Žǁ�/ŵƉĂĐƚ��ĞǀĞůŽƉŵĞŶƚ�dĞĐŚŶŝĐĂů��ĞƐŝŐŶ�DĂŶƵĂů

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
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-�/1%&4�1FSNJU=-*%�5FDIOJDBM�.BOVBM=�����-*%�.BOVBM�6QEBUF=*OJUJBM48-*%4$PWFSTIFFU

Shiloh Crossing

6/25/2021

June 25, 2021
✔

✔

Integrated Community Development
20750 Ventura Boulevard., Suite 155

Windsor, CA 95492
818-974-2966



�WƌŽũĞĐƚ�EĂŵĞ͗

��ĂƚĞ͗�

^ƚŽƌŵ�tĂƚĞƌ�>Žǁ�/ŵƉĂĐƚ��ĞǀĞůŽƉŵĞŶƚ�^ƵďŵŝƚƚĂů��ŽǀĞƌƐŚĞĞƚ 

��Subdivision� ��Grading�Permit� �Building�Permit� �Design�Review�

�Use�Permit�

KƚŚĞƌ͗��

Hillside�Development�� ��Encroachment�� Time�Extension���

WĂŐĞ�Ϯ

dŽ�ďĞ�ƐƵďŵŝƚƚĞĚ�ǁŝƚŚ�Ăůů�^t�>/��ƐƵďŵŝƚƚĂůƐ�

ϯ͘ WƌŽũĞĐƚ�/ŶĨŽƌŵĂƚŝŽŶ͗

WƌŽũĞĐƚ�EĂŵĞ͗�

^ŝƚĞ��ĚĚƌĞƐƐ͗

�ŝƚǇͬ^ƚĂƚĞͬ�ŝƉ͗�

�WE�;ƐͿ͗

WĞƌŵŝƚ�η�;ƐͿ͗
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Shiloh Crossing

6/25/2021

Shiloh Crossing

295 Shiloh Road

Windsor, CA 95492

163-171-039

✔



6WRUP�:DWHU�/RZ�,PSDFW�'HYHORSPHQW�6XEPLWWDO�&RYHUVKHHW 

Project�Description�

Description�of�proposed�project�type,�size,�location,�and�any�specific�uses�or�features.�

Description�of�any�sensitive�features�(creeks,�wetlands,�trees,�etc.)�and�whether�they�are�going�to�be�preserved,�
removed�or�altered.�

Description�of�the�existing�site.�

Description�of�how�this�project�triggers�these�requirements�(impervious�area,�CALGreen,�401�Permit,�etc.).��

Describe�any�“onͲsite�offset”�used.�

Pollution�Prevention�and�Runoff�Reduction�Measures�

Description�of�all�proposed�pollution�prevention�measures�(street�sweeping,�covered�trash�enclosures,�indoor�uses,�
etc).�

Description�of�all�Runoff�Reduction�Measures�(Interceptor�Trees,�Impervious�Area�Disconnection,�and/or�Alternative�
Driveway�Design).�

Type�of�BMPs�Proposed�

Description�of�the�types�of�BMPs�selected�including�priority�group�that�each�is�in.�

Description�of�level�of�treatment�and�volume�capture�achieved�for�each��BMP.��

Description�of�maintenance�for�each�type�of�BMP.�

Description�of�funding�mechanism.�

Designation�of�Responsible�Party.��

�

EĂƌƌĂƚŝǀĞ͗

WƌŽũĞĐƚ�EĂŵĞ͗�

�ĂƚĞ͗�

WĂŐĞ�ϯ

dŽ�ďĞ�ƐƵďŵŝƚƚĞĚ�ǁŝƚŚ�Ăůů�^t�>/��ƐƵďŵŝƚƚĂůƐ

ϰ͘ �ĞƐŝŐŶ�/ŶĨŽƌŵĂƚŝŽŶ͗

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

@@@@@@@@@@@@@@@@@@@@

-�/1%&4�1FSNJU=-*%�5FDIOJDBM�.BOVBM=�����-*%�.BOVBM�6QEBUF=*OJUJBM48-*%4$PWFSTIFFU

DĂŝŶƚĞŶĐĞ

Shiloh Crossing

6/25/2021

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔



Existing�Condition�Exhibit�

Exhibit�should�include:�street�names,�property�lines,�proposed�storm�drainage�system,�waterways,�title�block,�scale,�
and�north�arrow.�

Soil�Type�of�existing�site.�

Proposed�tributary�areas�shown�for�all�proposed�inlets�(including�offsite�drainage�areas).�Existing�impervious�areas.�

Existing�impervious�area.�

BMP�Details:�

�etail�for�each�type�of�BMP�selectedͲ�provide�a�preliminary�8.5”x11”�detail�for�each�BMP�type�or�include�on�
submitted�drawings.�These�can�be�taken�straight�from�the�Fact�Sheets�if�no�significant�changes�are�proposed.��

On�Plans:�

Show�all�applicable�elements�of�the�selected�BMPs�on�the�appropriate�plan�sheets.��

Calculations:�

�alculatŝŽŶƐ͕�ĨŽƌ�ĞĂĐŚ�ŝŶůĞƚ͕�ĂŶĚ�summary�sheet�ƵƐŝŶŐ�ƚŚĞ�^ƚŽƌŵ�tĂƚĞƌ��ĂůĐƵůĂƚŽƌ�ĨŽƵŶĚ�Ăƚ�
ǁǁǁ͘ƐƌĐŝƚǇ͘ŽƌŐͬƐƚŽƌŵǁĂƚĞƌ>/�

Supplemental�or�supporting�calculation�if�applicable.�

Page�4

WƌŽũĞĐƚ�EĂŵĞ͗��

��ĂƚĞ͗�

�ǆŚŝďŝƚƐ͗

WƌŽƉŽƐĞĚ�^t�>/���ǆŚŝďŝƚ͗

�ǆŚŝďŝƚ�ƐŚŽƵůĚ�ŝŶĐůƵĚĞ͗�ƐƚƌĞĞƚ�ŶĂŵĞƐ͕�ƉƌŽƉĞƌƚǇ�ůŝŶĞƐ͕�ƐƚƌŽŵ�ĚƌĂŝŶĂŐĞ�ƐǇƐƚĞŵ͕�ǁĂƚĞƌǁĂǇƐ͕�ƚŝƚůĞ�ďůŽĐŬ͕�ƐĐĂůĞ�ĂŶĚ�ŶŽƌƚŚ�
ĂƌƌŽǁ͘�

dƌŝďƵƚĂƌǇ�ĂƌĞĂƐ�ƐŚŽǁŶ�ĨŽƌ�Ăůů�ŝŶůĞƚƐ�;ŝŶĐůƵĚŝŶŐ�ŽĨĨͲƐŝƚĞ�ĚƌĂŝŶĂŐĞ�ĂƌĞĂƐͿ͘

�ůů�ƉƌŽƉŽƐĞĚ��DWƐ�ƐŚŽǁŶ�ŝŶĐůƵĚŝŶŐ�ĚŝŵĞŶƐŝŽŶƐ͘�

��ǀĂůƵĞ�ĨŽƌ�ĞĂĐŚ�ƚƌŝďƵƚĂƌǇ�ĂƌĞĂ͘

^Žŝů�dǇƉĞ�ŽĨ�ĞǆŝƐƚŝŶŐ�ƐŝƚĞ͘

EĞǁ�Žƌ�ƌĞƉůĂĐĞĚ�ŝŵƉĞƌǀŝŽƵƐ�ĂƌĞĂ�ƐŚŽǁŶ͘

�ůů�ŝŶůĞƚƐ�ĂŶĚ��DW͕�ƐŚŽǁŶ�;ŝŶĐůƵĚŝŶŐ�ƵŶŝƋƵĞ�ŝĚĞŶƚŝĨŝĞƌͿ͘

�ůů�ŝŶƚĞƌĐĞƉƚŽƌ�ƚƌĞĞƐ�ƐŚŽǁŶ͘

6WRUP�:DWHU�/RZ�,PSDFW�'HYHORSPHQW�6XEPLWWDO�&RYHUVKHHW
dŽ�ďĞ�ƐƵďŵŝƚƚĞĚ�ǁŝƚŚ�Ăůů�^t�>/��ƐƵďŵŝƚƚĂůƐ

@@@@@@@@@@@@@@@@@@@@@@@@@

@@@@@@@@@@@@@@@@@@@
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PROJECT DESCRIPTION 
 
Project Name: Shiloh Crossing 
Assessor’s Parcel Number: 163-171-039 
Total Area of Site: 6.36 acres 
 
Proposed Development: 
The project located at 295 Shiloh Road will develop the existing property into affordable housing 
in the center of the property via 3 connected buildings which form a C shape, surrounded by 
parking. Two commercial buildings will be constructed along the Shiloh Road frontage. The 
northerly half of Shiloh Road and Business Park Court will be improved to Town of Windsor 
standards with curb gutter and sidewalk and be dedicated to the Town of Windsor. 
 
The drainage of the project is divided into sub-drainage areas as shown on the Proposed 
Improvements, Drainage Sub-areas and BMP Exhibit.  The areas are designated based on the 
proposed grading plan.  The proposed storm drain system will tie into the existing system located 
at the west end of the property on the east side of Hembree Road and into the existing 36” storm 
drain within Shiloh Road. 
  
Existing Conditions: 
The project site is bordered by Shiloh Road to the South, Hembree Road to the southwest, Home 
Depot to the Northwest, a commercial Incubator site to the North, and residential housing to the 
east. The private road Business Park Court, which connects the northerly commercial incubator 
site to Shiloh Road, runs North-South within the projects easterly border. The remaining project 
site is undeveloped land with 340’ of 36” storm drain extending into a storm water detention 
pond on the west side of the project site. This existing storm drain and detention pond system on 
the project site was designed to store the additional flows due to the development of the 
Incubator project within both the pond and storm drain and release only predeveloped flow rates 
into the downstream public storm drain system on Hembree Road. There are also existing storm 
drain and swales along the project frontage bordering Shiloh Road which carry the southerly half 
of the undeveloped property to the public storm drain within Hembree Road. The USGS soil map 
for the project indicates that the site is under laid with Hydrologic Soil Group C soils (see 
Appendix I). Group C soils have low infiltration rates ranging between 0.05 to 0.15 in/hr.  
 
Water Bodies Receiving Storm Water from the Project site include, in order of reception: Public 
Storm Drain; Pool Creek; Windsor Creek; Mark West Creek; and Russian River. 
 
Project Triggers: 
The Project will create more than one (1) acre of impervious surface and will therefore be 
conditioned to meet treatment and hydromodification control requirements. The 
hydromodification control design goal requires the project to capture and/or infiltrate and/or 
reuse one hundred percent (100%) of the post project volume. This Project is designed to 
implement permanent water quality treatment and hydro-modification control BMPs set forth in 
the 2017 City of Santa Rosa’s Storm Water Low Impact Development Technical Manual 
(SWLID); such Manual requires (i) treatment of all runoff generated by a one inch (1”) rainfall 
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event in a twenty-four (24) hour time period falling on all impermeable surfaces, and (ii) the exit 
off the Project site of all such storm water at flow rates similar to pre-development conditions. 
 
POLLUTION PREVENTION AND RUNOFF REDUCTION MEASURES 
 
Within the Project, (i) interceptor trees will be planted along Business Park Court and within 
parking lots, and (ii) runoff from Project rooftops will be disconnected from storm drain inlets 
and directed to infiltration areas, and (iii) permeable pavements will be used within the westerly 
EVA to be built to allow emergency vehicles to access the project via Hembree Road. The total 
tributary area used for treatment calculations has been reduced by these measures. Runoff will be 
treated by bioretention measures and trash removed by trash baskets within each inlet structure to 
reduce pollution prior to being discharged from the Project. 
 
TYPES OF BMPS 
 
Storm water generated by the Project will be captured and treated in a treatment train installed in 
the following order. Storm water runoff on the streets will be treated using either roadside 
bioretention basins installed similar to detail P2 “Roadside Bioretention – Contiguous Sidewalk”, 
basins in compliance with detail P2 “Roadside Bioretention – Flush Design.” Storm water runoff 
collected in the communal areas between buildings will be treated with bioretention basins 
installed similar to P1 “Roadside Bioretention – No curb and gutter.”  
 
All bioretention areas are sized for one hundred percent (100%) treatment. This project will be 
required to detain the 100-year probability storm within Detention Chambers, this volume will 
satisfy the 2 year project volume capture goals for the project site. Stormwater leaving each 
detention chamber system will be metered to mimic pre-development flows off the site. Each 
BMP along Business Park Court and Shiloh Road will not distribute to a detention chamber and 
were therefore sized to retain the delta volume of development from a 1 in - 24 hr storm rate for 
the tributary areas shown in the Initial SW LID Exhibits per City of Santa Rosa Standard. In all 
cases, higher flows will bypass the permeable gutter and flow into the storm drain system. As it 
is infeasible to limit flows off the public streets of Business Park Circle and Shiloh Road, the 
onsite detention chambers were over-sized to compensate for these areas. 
 
Level of Treatment: 
The Project will achieve the Design Goal of one hundred percent (100%) volume capture and 
one hundred percent (100%) of the runoff generated by the developed Project will be treated. 
Flows leaving the project site will meet the Hydromodification requirement. 
 
ASSIGNING LONG TERM BMPS MAINTENANCE 
 
The long-term maintenance of the Roadside Bioretention, Vegetated Swales, and Impervious 
Area Disconnections will be the responsibility of the Property Owner. The required maintenance 
is described in detail in the BMP Inspection and Maintenance Checklists section of this report.  
Funding for this maintenance will be provided by the Property Owner. 
 
.



 

  

APPENDIX A 
 

DETERMINATION WORKSHEET  



Grading�WĞƌŵŝƚ 

Use�WĞƌŵŝƚ 

�ĞƐŝŐŶĞƌ�Mailing Address�

�ĞƐŝŐŶĞƌ�Phone/Email

�ĞƐŝŐŶĞƌ�Name�

�ĞƐŝŐŶĞƌ��ŝƚǇͬ^ƚĂƚĞͬ�ŝƉ

Project Name�

WƌŽũĞĐƚ�^ŝƚĞ��ĚĚƌĞƐƐ�

WƌŽũĞĐƚ�City/^ƚĂƚĞͬZip�

WĞrmit Number(s)�Ͳ ;if applicableͿ �ƉƉůŝĐĂŶƚ�WŚŽŶĞͬ�ŵĂŝůͬ&Ăǆ

WĂƌƚ�ϭ͗��WƌŽũĞĐƚ�/ŶĨŽƌŵĂƚŝŽŶ

WhZWK^���E���WW>/���/>/dz͗��dŚŝƐ�ĚĞƚĞƌŵŝŶĂƚŝŽŶ�ǁŽƌŬƐŚĞĞƚ�ŝƐ�ŝŶƚĞŶĚĞĚ�ƚŽ�ƐĂƚŝƐĨǇ�ƚŚĞ�ƐƉĞĐŝĨŝĐ�ƌĞƋƵŝƌĞŵĞŶƚƐ�ŽĨ�͞KZ��Z�EK͘�
ZϭͲϮϬϭϱͲϬϬϯϬ͕�EW��^�EK͘���ϬϬϮϱϬϱϰ�E�d/KE�>�WK>>hd�Ed��/^�,�Z'���>/D/E�d/KE�^z^d�D�;EW��^Ϳ�W�ZD/d��E��t�^d��
�/^�,�Z'��Z�Yh/Z�D�Ed^�&KZ��/^�,�Z'�^�&ZKD�d,��DhE/�/W�>�^�W�Z�d��^dKZD�^�t�Z�^z^d�D^͘͟��ĚĚŝƚŝŽŶĂů�ĚĞƐŝŐŶ�
ƌĞƋƵŝƌĞŵĞŶƚƐ�ŝŵƉŽƐĞĚ�ďǇ�'ŽǀĞƌŶŝŶŐ��ŐĞŶĐŝĞƐ͕�ƐƵĐŚ�ĂƐ�ůŽĐĂů�ŐƌĂĚŝŶŐ�ŽƌĚŝŶĂŶĐĞƐ͕���>�'ƌĞĞŶ͕���Y�͕�ϰϬϭ�ƉĞƌŵŝƚƚŝŶŐ͕�ĂŶĚ�ŚǇĚƌĂƵůŝĐ�ĚĞƐŝŐŶ�
ĨŽƌ�ĨůŽŽĚ�ĐŽŶƚƌŽů�Ɛƚŝůů�ĂƉƉůǇ�ĂƐ�ĂƉƉƌŽƉƌŝĂƚĞ͘��ĚĚŝƚŝŽŶĂůůǇ͕�ĐŽǀĞƌĂŐĞ�ƵŶĚĞƌ�ĂŶŽƚŚĞƌ�ƌĞŐƵůĂƚŝŽŶ�ŵĂǇ�ƚƌŝŐŐĞƌ�ƚŚĞ�ƌĞƋƵŝƌĞŵĞŶƚ�ƚŽ�ĚĞƐŝŐŶ�ŝŶ�
ĂĐĐŽƌĚĂŶĐĞ�ǁŝƚŚ�ƚŚĞ�^ƚŽƌŵ�tĂƚĞƌ�>/��dĞĐŚŶŝĐĂů��ĞƐŝŐŶ�DĂŶƵĂů͘

�ϮϬϭϳ�^ƚŽƌŵ�tĂƚĞƌ�>/���ĞƚĞƌŵŝŶĂƚŝŽŶ�tŽƌŬƐŚĞĞƚ

dǇƉĞ�ŽĨ��ƉƉůŝĐĂƚŝŽŶͬWƌŽũĞĐƚ͗

WĂŐĞ�ϭ

ϲͬϭͬϮϬϭϳ�sĞƌƐŝŽŶ�ϴ

�ƉƉůŝĐĂŶƚ��ŝƚǇͬ^ƚĂƚĞͬ�ŝƉ

Yes���������������No

ϭ�/ŵƉĞƌǀŝŽƵƐ�ƐƵƌĨĂĐĞ�ƌĞƉůĂĐĞŵĞŶƚ͕�ƐƵĐŚ�ĂƐ�ƚŚĞ�ƌĞĐŽŶƐƚƌƵĐƚŝŽŶ�ŽĨ�ƉĂƌŬŝŶŐ�ůŽƚƐ�Žƌ�ĞǆĐĂǀĂƚŝŽŶ�ƚŽ�ƌŽĂĚǁĂǇ�ƐƵďŐƌĂĚĞƐ͕�ŝƐ�ŶŽƚ�Ă�ƌŽƵƚŝŶĞ�ŵĂŝŶƚĞŶĂŶĐĞ�
ĂĐƚŝǀŝƚǇ͘��ZĞĐŽŶƐƚƌƵĐƚŝŽŶ�ŝƐ�ĚĞĨŝŶĞĚ�ĂƐ�ǁŽƌŬ�ƚŚĂƚ�ƌĞƉůĂĐĞƐ�ƐƵƌĨĂĐĞƐ�ĚŽǁŶ�ƚŽ�ƚŚĞ�ƐƵďŐƌĂĚĞ͘��KǀĞƌůĂǇƐ͕�ƌĞƐƵƌĨĂĐŝŶŐ͕�ƚƌĞŶĐŚŝŶŐ�ĂŶĚ�ƉĂƚĐŚŝŶŐ�ĂƌĞ�
ĚĞĨŝŶĞĚ�ĂƐ�ŵĂŝŶƚĞŶĂŶĐĞ�ĂĐƚŝǀŝƚŝĞƐ�ƉĞƌ�ƐĞĐƚŝŽŶ�s/͘�͘Ϯ͘ď͘

,ŝůůƐŝĚĞ��ĞǀĞůŽƉŵĞŶƚ

dŝŵĞ��ǆƚĞŶƐŝŽŶƐ

Building Permit�

�ŶĐƌŽĂĐŚŵĞŶƚ� KƚŚĞƌ

��

�ƉƉůŝĐĂŶƚ�;ŽǁŶĞƌ�Žƌ�ĚĞǀĞůŽƉĞƌͿ�EĂŵĞ�

�ƉƉůŝĐĂŶƚ�DĂŝůŝŶŐ��ĚĚƌĞƐƐ

�@@@@@@@@@@@@@@@@

/Ɛ�ƚŚŝƐ�Ă�ƉƌŽũĞĐƚ�ƚŚĂƚ�ĐƌĞĂƚĞƐ�Žƌ�ƌĞƉůĂĐĞƐ�ůĞƐƐ�ƚŚĂŶ�ϭϬ͕ϬϬϬ�ƐƋƵĂƌĞ�ĨĞĞƚ�ŽĨ�ŝŵƉĞƌǀŝŽƵƐ�ƐƵƌĨĂĐĞϭ͕�ŝŶĐůƵĚŝŶŐ�Ăůů�ƉƌŽũĞĐƚ�

ƉŚĂƐĞƐ�ĂŶĚ�ŽĨĨͲƐŝƚĞ�ŝŵƉƌŽǀĞŵĞŶƚƐ͍

^ƵďĚŝǀŝƐŽŶ�

�ĞƐŝŐŶZĞǀŝĞǁ

W�Zd�Ϯ͗�WƌŽũĞĐƚ���ǆĞŵƉƚŝŽŶƐ

Shiloh Crossing Integrated Community Development

295 Shiloh Road 20750 Ventura Boulevard, Suite 155

Windsor, CA 95492 Woodland Hills, CA 91364

jlingo@icdemail.com

Carlile-Macy 15 3rd Street

Santa Rosa, CA 95401 707-542-6451

✔

✔



ϮϬϭϳ�^ƚŽƌŵ�tĂƚĞƌ�>/���ĞƚĞƌŵŝŶĂƚŝŽŶ�tŽƌŬƐŚĞĞƚ

ϯ.

EK͗� PůĞĂƐĞ�ĐŽŵƉůĞƚĞ�ƚŚĞ�ƌĞŵĂŝŶĚĞƌ�ŽĨ�ƚŚŝƐ�ǁŽƌŬƐŚĞĞƚ.

�ŝĚ�ǇŽƵ�ĂŶƐǁĞƌ�Ηz�^Η�ƚŽ��ĂŶǇ�ŽĨ�ƚŚĞ�ƋƵĞƐƚŝŽŶƐ�ŝŶ�WĂƌƚ�Ϯ͍

WƌŽũĞĐƚƐ�ƚŚĂƚ�dƌŝŐŐĞƌ�ZĞƋƵŝƌĞŵĞŶƚƐ͗
Please answer the following questions to determine whether this project requires permanent Storm Water BMP's�
and the submittal of a St�>/�Ɛ�ĂƐ�ƌĞƋƵŝƌĞĚ�ďǇ�ƚŚĞ�EW��^�D^ϰ�WĞƌŵŝƚ�ŽƌĚĞƌ�EŽ͘�ZϭͲϮϬϭϱͲϬϬϯϬ͘

WĂƌƚ�ϯ͗�WƌŽũĞĐƚ�dƌŝŐŐĞƌƐ

1. Does this�ƉƌŽũĞĐƚ create or replace a combined total of 1Ϭ͕ϬϬϬ�ƐƋƵĂƌĞ�ĨĞĞƚ�or more�ŽĨ�ŝŵƉĞƌǀŝŽƵƐ�ƐƵƌĨĂĐĞϭ
ŝŶĐůƵĚŝŶŐ�Ăůů�ƉƌŽũĞĐƚ�ƉŚĂƐĞƐ�ĂŶĚ�ŽĨĨͲƐŝƚĞ�ŝŵƉƌŽǀĞŵĞŶƚƐ͍

Ϯ�ΗZŽƵŶƚŝŶĞ�DĂŝŶƚĞŶĂŶĐĞ��ĐƚŝǀŝƚǇΗ�ŝŶĐůƵĚĞƐ�ĂĐƚŝǀŝƚŝĞƐ�ƐƵĐŚ�ĂƐ�ŽǀĞƌůĂǇƐ�ĂŶĚͬŽƌ�ƌĞƐƵƌĨĂĐŝŶŐ�ŽĨ�ĞǆŝƐƚŝŶŐ�ƌŽĂĚƐ�Žƌ�ƉĂƌŬŝŶŐ�ůŽƚƐ�ĂƐ�ǁĞůů�ĂƐ�ƚƌĞŶĐŚŝŶŐ�ĂŶĚ�
ƉĂƚĐŚŝŶŐ�ĂĐƚŝǀŝƚŝĞƐ�ĂŶĚ�ƌĞƌŽŽĨŝŶŐ�ĂĐƚŝǀŝƚŝĞƐ�ƉĞƌ�ƐĞĐƚŝŽŶ�s/͘�͘Ϯ͘ď͘

2. Does this project create or replace a combined total or 10,000�ƐƋƵĂƌĞ fĞĞt or more of �ŝŵƉĞƌǀŝŽƵƐ�ƐƚƌĞĞƚƐ͕
ƌŽĂĚƐ͕�ŚŝŐŚǁĂǇƐ͕�Žƌ�ĨƌĞĞǁĂǇ�ĐŽŶƐƚƌƵĐƚŝŽŶ�Žƌ�ƌĞĐŽŶƐƚƌƵĐƚŝŽŶϯ͍� �zĞƐ No

�ŝĚ�ǇŽƵ�ĂŶƐǁĞƌ�Ηz�^Η�ƚŽ�ĂŶǇ�ŽĨ�ƚŚĞ�ĂďŽǀĞ�ƋƵĞƐƚŝŽŶƐ�ŝŶ�WĂƌƚ�ϯ͍

z�^͗�dŚŝƐ�ƉƌŽũĞĐƚ�ǁŝůů�ŶĞĞĚ�ƚŽ�ŝŶĐŽƌƉŽƌĂƚĞ�ƉĞƌŵĂŶĞŶƚ�^ƚŽƌŵ�tĂƚĞƌ��DWΖƐ�ĂƐ�ƌĞƋƵŝƌĞĚ�ďǇ�ƚŚĞ�EW��^�D^ϰ�
WĞƌŵŝƚ͘��WůĞĂƐĞ�ĐŽŵƉůĞƚĞ�ƌĞŵĂŝŶĚĞƌ�ŽĨ�ǁŽƌŬƐŚĞĞƚ�ĂŶĚ�ƐŝŐŶ�ƚŚĞ�Η�ĐŬŶŽǁůĞĚŐĞŵĞŶƚ�^ŝŐŶĂƚƵƌĞ�^ĞĐƚŝŽŶΗ�ŽŶ�
WĂŐĞ�ϰ͘

EK͗��dŚŝƐ�ƉƌŽũĞĐƚ�ǁŝůů�ŶŽƚ�ŶĞĞĚ�ƚŽ�ŝŶĐŽƌƉŽƌĂƚĞ�ƉĞƌŵĂŶĞŶƚ�^ƚŽƌŵ�tĂƚĞƌ��DWΖƐ�ĂƐ�ƌĞƋƵŝƌĞĚ�ďǇ�ƚŚĞ�EW��^�
D^ϰ�ƉĞƌŵŝƚ͘�WůĞĂƐĞ�ĐŽŵƉůĞƚĞ�ƚŚĞ�Η�ǆĞŵƉƚŝŽŶ�^ŝŐŶĂƚƵƌĞ�^ĞĐƚŝŽŶΗ�ŽŶ�WĂŐĞ�ϰ͘��������

z�^͗� dŚŝƐ�ƉƌŽũĞĐƚ�ǁŝůů�ŶŽƚ�ŶĞĞĚ�ƚŽ�ŝŶĐŽƌƉŽƌĂƚĞ�ƉĞƌŵĂŶĞŶƚ�^ƚŽƌŵ�tĂƚĞƌ��DWΖƐ�ĂƐ�ƌĞƋƵŝƌĞĚ�ďǇ�

ƚŚĞ�EW��^�D^ϰ�WĞƌŵŝƚ͘��WůĞĂƐĞ�ĐŽŵƉůĞƚĞ�ƚŚĞ�Η�ǆĞŵƉƚŝŽŶ�^ŝŐŶĂƚƵƌĞ�^ĞĐƚŝŽŶΗ�ŽŶ�WĂŐĞ�ϰ͘���������

Project Name

zĞƐ EŽ

zĞƐ� EŽ

/Ɛ�ƚŚŝƐ�ƉƌŽũĞĐƚ�Ă�ƌŽƵƚŝŶĞ�ŵĂŝŶƚĞŶĂŶĐĞ�ĂĐƚŝǀŝƚǇϮ�ƚŚĂƚ�ŝƐ�ďĞŝŶŐ�ĐŽŶĚƵĐƚĞĚ�ƚŽ�ŵĂŝŶƚĂŝŶ�ŽƌŝŐŝŶĂů�ůŝŶĞ�ĂŶĚ�ŐƌĂĚĞ͕�
ŚǇĚƌĂƵůŝĐ�ĐĂƉĂĐŝƚǇ͕�ĂŶĚ�ŽƌŝŐŝŶĂů�ƉƵƌƉŽƐĞ�ŽĨ�ĨĂĐŝůŝƚǇ�ƐƵĐŚ�ĂƐ�ƌĞƐƵƌĨĂĐŝŶŐ�ĞǆŝƐƚŝŶŐ�ƌŽĂĚƐ�ĂŶĚ�ƉĂƌŬŝŶŐ�ůŽƚƐ͍

ϯ͘

Ϯ͘

ϰ͘

ϰ͘

WĂŐĞ�Ϯ

ϲͬϭͬϮϬϭϳ�sĞƌƐŝŽŶ�ϴ

ϭ�/ŵƉƌĞǀŝŽƵƐ�ƐƵƌĨĂĐĞ�ƌĞƉůĂĐĞŵĞŶƚ͕�ƐƵĐŚ�ĂƐ�ƚŚĞ�ƌĞĐŽŶƐƚƌƵĐƚŝŽŶ�ŽĨ�ƉĂƌŬŝŶŐ�ůŽƚƐ�Žƌ�ĞǆĐĂǀĂƚŝŽŶ�ƚŽ�ƌŽĂĚǁĂǇ�ƐƵďŐƌĂĚĞƐ͕�ŝƐ�ŶŽƚ�Ă�ƌŽƵƚŝŶĞ�ŵĂŝŶƚĞŶĐĞ�ĂĐƚŝǀŝƚǇ͘��
ZĞĐŽŶƐƚƌƵĐƚŝŽŶ�ŝƐ�ĚĞĨŝŶĞĚ�ĂƐ�ǁŽƌŬ�ƚŚĂƚ�ƌĞƉůĂĐĞƐ�ƐƵƌĨĂĐĞƐ�ĚŽǁŶ�ƚŽ�ƚŚĞ�ƐƵďŐƌĂĚĞ͘��KǀĞƌůĂǇƐ͕�ƌĞƐƵƌĨĂĐŝŶƚ͕�ƚƌĞŶĐŚŝŶŐ�ĂŶĚ�ƉĂƚĐŚŝŶŐ�ĂƌĞ�ĚĞĨŝŶĞĚ�ĂƐ�
ŵĂŝŶƚĞŶĂŶĐĞ�ĂĐƚŝǀŝƚŝĞƐ�ƉĞƌ�ƐĞĐƚŝŽŶ�s/͘�͘Ϯ͘ď͘

ϯ�ΗZĞĐŽŶƐƚƌƵĐƚŝŽŶΗ�ŝƐ�ĚĞĨŝŶĞĚ�ĂƐ�ǁŽƌŬ�ƚŚĂƚ�ĞǆƚĞŶĚƐ�ŝŶƚŽ�ƚŚĞ�ƐƵďŐƌĂĚĞ�ŽĨ�Ă�ƉĂǀĞŵĞŶƚ�ƉĞƌ�ƐĞĐƚŝŽŶ�s/͘�͘Ϯ͘ď͘

/Ɛ�ƚŚŝƐ�ƉƌŽũĞĐƚ�Ă�ƐƚĂŶĚ�ĂůŽŶĞ�ƉĞĚĞƐƚƌŝĂŶ�ƉĂƚŚǁĂǇ͕�ƚƌĂŝů�Žƌ�ŽĨĨͲƐƚƌĞĞƚ�ďŝŬĞ�ůĂŶĞ͍

�zĞƐ EŽ

�ŽĞƐ�ƚŚŝƐ�ƉƌŽũĞĐƚ�ĐƌĞĂƚĞ�Žƌ�ƌĞƉůĂĐĞ�Ă�ĐŽŵďŝŶĞĚ�ƚŽƚĂů�ŽĨ�ϭ͘Ϭ�ĂĐƌĞ�Žƌ�ŵŽƌĞ�ŽĨ�ŝŵƉĞƌǀŝŽƵƐ�ƐƵƌĨĂĐĞϭ��ŝŶĐůƵĚŝŶŐ�Ăůů
ƉƌŽũĞĐƚ�ƉŚĂƐĞƐ�ĂŶĚ�ŽĨĨͲƐŝƚĞ�ŝŵƉƌŽǀĞŵĞŶƚƐ͍� �zĞƐ� EŽ

Shiloh Crossing

✔

✔

✔

✔

✔

✔

✔



ϮϬϭϳ�^ƚŽƌŵ�tĂƚĞƌ�>/���ĞƚĞƌŵŝŶĂƚŝŽŶ�tŽƌŬƐŚĞĞƚ

Public

3. Existing impervious surface area: square feet
acres

4. Proposed Land Use(s):  (check all that apply)

2. Existing land use(s):  (check all that apply)

1. Total Project area: Ɛquare feet 
acres

Other

WĂƌƚ�ϰ͗�WƌŽũĞĐƚ��ĞƐĐƌŝƉƚŝŽŶ

      Commercial          Industrial           Residential            

Description of buildings, significant site features�;ĐƌĞĞŬƐ͕�ǁĞƚůĂŶĚƐ͕�ŚĞƌŝƚĂŐĞ�ƚƌĞĞƐͿ, etc.:

      Commercial          Industrial           Residential            Public� Other

�ĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ďƵŝůĚŝŶŐƐ͕�ƐŝŐŶŝĨŝĐĂŶƚ�ƐŝƚĞ�ĨĞĂƚƵƌĞƐ�;ĐƌĞĞŬƐ͕�ǁĞƚůĂŶĚƐ͕�ŚĞƌŝƚĂŐĞ�ƚƌĞĞƐͿ͕�ĞƚĐ͗͘

Project Name

ϱ. Existing impervious surface area:
square feet
acres

WĂŐĞ�ϯ

ϲͬϭͬϮϬϭϳ�sĞƌƐŝŽŶ�ϴ

Shiloh Crossing

6.36

✔

Vacant undeveloped lot with private driveway along east side of lot, existing 
storm drain and detention pond on the west side of the property.

0.64

✔ ✔

Development of the vacant lot into affordable housing in the center of the 
property, improvement of the private driveway to Town standards and dedicated 
to the Town. Commercial buildings along Shiloh road frontage. Relocation of 
existing pond to north side of property.

4.93
Proposed



/ŵƉůĞŵĞŶƚĂƚŝŽŶ�ZĞƋƵŝƌĞŵĞŶƚƐ͗� �ůů�ĐĂůĐƵůĂƚŝŽŶƐ�ƐŚĂůů�ďĞ�ĐŽŵƉůĞƚĞĚ�ƵƐŝŶŐ�ƚŚĞ�Η^ƚŽƌŵ�tĂƚĞƌ��ĂůĐƵůĂƚŽƌΗ�ĂǀĂŝůĂďůĞ�
Ăƚ͗�ǁǁǁ͘ƐƌĐŝƚǇ͘ŽƌŐͬƐƚŽƌŵǁĂƚĞƌ>/�

,ǇĚƌŽŵŽĚŝĨŝĐĂƚŝŽŶ��ŽŶƚƌŽůͬϭϬϬй�sŽůƵŵĞ��ĂƉƚƵƌĞ͗��ĂƉƚƵƌĞ�;ŝŶĨŝůƚƌĂƚŝŽŶ�ĂŶĚͬŽƌ�ƌĞƵƐĞͿ�ŽĨ�ϭϬϬй�ŽĨ�ƚŚĞ�ǀŽůƵŵĞ�ŽĨ�ƌƵŶŽĨĨ�
ŐĞŶĞƌĂƚĞĚ�ďǇ�Ă�ϭ͘ϬΗ�ϮϰͲŚŽƵƌ�ƐƚŽƌŵ�ĞǀĞŶƚ͕�ĂƐ�ĐĂůĐƵůĂƚĞĚ�ƵƐŝŶŐ�ƚŚĞ�ΗhƌďĂŶ�,ǇĚƌŽůŽŐǇ�ĨŽƌ�^ŵĂůů�tĂƚĞƌƐŚĞĚƐΗ�dZͲϱϱ�DĂŶƵĂů�
ŵĞƚŚŽĚ͘�dŚŝƐ�ŝƐ�Ă�ƌĞƚĞŶƚŝŽŶ�ƌĞƋƵŝƌĞŵĞŶƚ͘

dƌĞĂƚŵĞŶƚ�ZĞƋƵŝƌĞŵĞŶƚ͗� dƌĞĂƚŵĞŶƚ�ŽĨ�ϭϬϬй�ŽĨ�ƚŚĞ�ĨůŽǁ�ĐĂůĐƵůĂƚĞĚ�ƵƐŝŶŐ�ƚŚĞ�ŵŽĚŝĨŝĞĚ�ZĂƚŝŽŶĂů�DĞƚŚŽĚ�ĂŶĚ�Ă�ŬŶŽǁŶ�
ŝŶƚĞŶƐŝƚǇ�ŽĨ�Ϭ͘ϮϬ�ŝŶĐŚĞƐ�ƉĞƌ�ŚŽƵƌ͘��

�ĞůƚĂ�sŽůƵŵĞ��ĂƉƚƵƌĞ�ZĞƋƵŝƌĞŵĞŶƚ͗��ĂƉƚƵƌĞ� ;ŝŶĨŝůƚƌĂƚŝŽŶ�ĂŶĚͬŽƌ� ƌĞƵƐĞͿ�ŽĨ� ƚŚĞ� ŝŶĐƌĞĂƐĞ� ŝŶ�ǀŽůƵŵĞ�ŽĨ� ƐƚŽƌŵ�ǁĂƚĞƌ�ĚƵĞ� ƚŽ�
ĚĞǀĞůŽƉŵĞŶƚ�ŐĞŶĞƌĂƚĞĚ�ďǇ�Ă�ϭ͘ϬΗ�ϮϰͲŚŽƵƌ� ƐƚŽƌŵ�ĞǀĞŶƚ͕�ĂƐ� ĐĂůĐƵůĂƚĞĚ�ƵƐŝŶŐ� ƚŚĞ� ΗhƌďĂŶ�,ǇĚƌŽůŽŐǇ� ĨŽƌ�^ŵĂůů�tĂƚĞƌƐŚĞĚƐΗ�
dZͲϱϱ�DĂŶƵĂů�ŵĞƚŚŽĚ͘�dŚŝƐ�ŝƐ�Ă�ƌĞƚĞŶƚŝŽŶ�ƌĞƋƵŝƌĞŵĞŶƚ͘��

_________________________�
Date

________________________________
�ƉƉůŝĐĂŶƚ�^ŝŐŶĂƚƵƌĞ�

As�the�property�owner�or�developer,�I�understand�that�this�project�is�required�to�implement�permanent�Storm�Water�Best�
Management�Practices�and�ƉƌŽǀŝĚĞ�Ă�^ƚŽƌŵ�tĂƚĞƌ�>Žǁ�/ŵƉĂĐƚ��ĞǀĞůŽƉŵĞŶƚ�^ƵďŵŝƚƚĂů�;^t�>/�^Ϳ�ĂƐ�ƌĞƋƵŝƌĞĚ�ďǇ�ƚŚĞ��ŝƚǇΖƐ�
EĂƚŝŽŶĂů�WŽůůƵƚĂŶƚ��ŝƐĐŚĂƌŐĞ��ůŝŵŝŶĂƚŝŽŶ�^ǇƐƚĞŵ�;EW��^Ϳ�DƵŶŝĐŝƉĂů�^ĞƉĂƌĂƚĞ�^ƚŽƌŵ�^ĞǁĞƌ�^ǇƐƚĞŵƐ�;D^ϰͿ�WĞƌŵŝƚ�KƌĚĞƌ�
EŽ͘� ZϭͲϮϬϭϱͲϬϬϯϬ͘� ΎAny� unknown� responses� must� be� resolved� to determine if the project is subject to these 
requirements.

�ĐŬŶŽǁůĞĚŐŵĞŶƚ�^ŝŐŶĂƚƵƌĞ�^ĞĐƚŝŽŶ͗

ϮϬϭϳ�^ƚŽƌŵ�tĂƚĞƌ�>/���ĞƚĞƌŵŝŶĂƚŝŽŶ�tŽƌŬƐŚĞĞƚ

�ǆĞŵƉƚŝŽŶ�^ŝŐŶĂƚƵƌĞ�^ĞĐƚŝŽŶ͗

__________________________________�

�ƉƉůŝĐĂŶƚ�^ŝŐŶĂƚƵƌĞ�

_________________________

�Date

As the property owner or developer, I understand that this project as currently designed does not require�permanent 
Storm Water BMP's nor the submitƚal of a SƚŽƌŵ�tĂƚĞƌ�>Žǁ�/ŵƉĂĐƚ��ĞǀĞůŽƉŵĞŶƚ�^ƵďŵŝƚƚĂů�;^t�>/�^Ϳ�ĂƐ�ƌĞƋƵŝƌĞĚ�ďǇ�ƚŚĞ�
�ŝƚǇΖƐ�EĂƚŝŽŶĂů�WŽůůƵƚĂŶƚ��ŝƐĐŚĂƌŐĞ��ůŝŵŝŶĂƚŝŽŶ�^ǇƐƚĞŵ�;EW��^Ϳ�DƵŶŝĐŝƉĂů�^ĞƉĂƌĂƚĞ�^ƚŽƌŵ�^ĞǁĞƌ�^ǇƐƚĞŵƐ�;D^ϰͿ�WĞƌŵŝƚΎ.  
I understand that redesign may require�submittal of a new Determination Worksheet and may require permaneŶt Storm 
Water BMP's.

Project Name

Ύ dŚŝƐ�ĚĞƚĞƌŵŝŶĂƚŝŽŶ�ǁŽƌŬƐŚĞĞƚ�ŝƐ�ŝŶƚĞŶĚĞĚ�ƚŽ�ƐĂƚŝƐĨǇ�ƚŚĞ�ƐƉĞĐŝĨŝĐ�ƌĞƋƵŝƌĞŵĞŶƚƐ�ŽĨ�͞KZ��Z�EK͘�ZϭͲϮϬϭϱͲϬϬϯϬ͕�EW��^
EK͘���ϬϬϮϱϬϱϰ�E�d/KE�>�WK>>hd�Ed��/^�,�Z'���>/D/E�d/KE�^z^d�D�;EW��^Ϳ�W�ZD/d��E��t�^d���/^�,�Z'�
Z�Yh/Z�D�Ed^�&KZ��/^�,�Z'�^�&ZKD�d,��DhE/�/W�>�^�W�Z�d��^dKZD�^�t�Z�^z^d�D^͘͟��ĚĚŝƚŝŽŶĂů�ĚĞƐŝŐŶ
ƌĞƋƵŝƌĞŵĞŶƚƐ�ŝŵƉŽƐĞĚ�ďǇ�'ŽǀĞƌŶŝŶŐ��ŐĞŶĐŝĞƐ͕�ƐƵĐŚ�ĂƐ�ůŽĐĂů�ŐƌĂĚŝŶŐ�ŽƌĚŝŶĂŶĐĞƐ͕���>�'ƌĞĞŶ͕���Y�͕�ϰϬϭ�ƉĞƌŵŝƚƚŝŶŐ͕
ĂŶĚ�ŚǇĚƌĂƵůŝĐ�ĚĞƐŝŐŶ�ĨŽƌ�ĨůŽŽĚ�ĐŽŶƚƌŽů�Ɛƚŝůů�ĂƉƉůǇ�ĂƐ�ĂƉƉƌŽƉƌŝĂƚĞ͘��ĚĚŝƚŝŽŶĂůůǇ͕�ĐŽǀĞƌĂŐĞ�ƵŶĚĞƌ�ĂŶŽƚŚĞƌ�ƌĞŐƵůĂƚŝŽŶ
ŵĂǇ�ƚƌŝŐŐĞƌ�ƚŚĞ�ƌĞƋƵŝƌĞŵĞŶƚ�ƚŽ�ĚĞƐŝŐŶ�ŝŶ�ĂĐĐŽƌĚĂŶĐĞ�ǁŝƚŚ�ƚŚĞ�^ƚŽƌŵ�tĂƚĞƌ�>/��dĞĐŚŶŝĐĂů��ĞƐŝŐŶ�DĂŶƵĂů͘

WĂŐĞ�ϰ
ϲͬϭͬϮϬϭϳ�sĞƌƐŝŽŶ�ϴ

Shiloh Crossing

6/25/2021



 

  

APPENDIX B 
 

BMP SELECTION TABLES  















 

  

APPENDIX C 
 

DRAINAGE AREA C-VALUE AND CURVE NUMBER CALCULATIONS 
  



C
-Values and C

urve N
um

bers for Prelim
inary D

rainage Areas

Surface Type
Asphalt

C
oncrete

Perm
eable 

Pavem
ent

R
ooftop

Landscape
K =

1.17
C

-Value
0.70

0.80
0.60

0.90
0.10

P =
1.00

in
C

urve N
um

ber
98

98
89

98
80

Intensity =
0.2

in/hr
Average R

ainfall =
35

in
Proposed

D
rainage Area

Treatm
ent Type

Asphalt
C

oncrete
Pavers

R
ooftop

Landscape
Total 
Area

Total 
Area

C
-

Value
C

urve 
N

um
ber

ft 2
ft 2

ft 2
ft 2

ft 2
ft 2

acres
1

Bioretention-Flush
9,023

2,454
0

0
99

11,576
0.27

0.72
97.8

2
Bioretention-Flush

4,351
830

0
0

0
5,181

0.12
0.72

98.0
3

Bioretention-Flush
8,930

3,009
0

0
2,274

14,213
0.33

0.63
95.1

4
Bioretention-Flush

3,751
1,588

0
0

625
5,964

0.14
0.66

96.1
5

Bioretention-Flush
2,053

1,130
0

0
0

3,183
0.07

0.74
98.0

6
Bioretention-Flush

2,597
1,310

0
0

49
3,956

0.09
0.73

97.8
7

Bioretention-Flush
4,453

1,821
0

0
77

6,351
0.15

0.72
97.8

8
Bioretention-Flush

3,663
1,462

0
0

144
5,269

0.12
0.71

97.5
9

Bioretention R
ain G

arden
1,329

537
1,266

0
4,631

7,763
0.18

0.33
85.8

10
D

etention Pond
0

0
0

0
19,364

19,364
0.44

0.10
80.0

11
Bioretention-Flush

11,247
1,742

0
9,779

2,551
25,319

0.58
0.72

96.2
12

Bioretention-Flush
1,175

119
0

1,071
469

2,834
0.07

0.68
95.0

13
Bioretention-Flush

6,787
1,558

0
5,843

2,330
16,518

0.38
0.70

95.5
14

Bioretention-Flush
5,898

1,298
0

5,828
2,409

15,433
0.35

0.69
95.2

15
Bioretention-Flush

9,756
2,467

425
14,660

3,269
30,577

0.70
0.74

96.0
16

Bioretention-Flush
6,507

2,216
0

16,219
2,654

27,596
0.63

0.77
96.3

17
Bioretention-Flush

9,430
1,220

0
4,829

2,640
18,119

0.42
0.67

95.4
18

Bioretention-Flush
9,219

1,298
0

3,854
2,640

17,011
0.39

0.66
95.2

19
Bioretention R

ain G
arden

0
12,351

0
12,943

15,592
40,886

0.94
0.56

91.1
O
verall

100,169
38,410

1,691
75,026

61,817
277,113

6.36
0.63

93.9

Shiloh C
rossing

295 Shiloh R
oad

Prepared by C
arlile M

acy
June 25, 2021
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DRAINAGE AREA CALCULATIONS 
  











































 

  

APPENDIX E 
 

BMP DETAILS 
  















 

  

APPENDIX F 
 

BMP INSPECTION AND MAINTENANCE CHECKLISTS 
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APPENDIX H 
 

100 YEAR STORMWATER DETENTION 
  



Shiloh Crossing
295 Shiloh Road, Windsor, CA 95492

APN:  163-171-039

Surface Type Roof Asphalt Concrete Landscape
C-Value 0.90 0.90 0.90 0.40

Drainage
Area Roof Asphalt Concrete Landscape

Composite 
C-Value

ft 2 ft 2 ft 2 ft 2 ft 2 ac
West 37,439 34,867 5,401 29,670 107,377 2.47 0.76
East 38,322 61,943 31,713 36,826 168,805 3.88 0.79

Total Site 75,761 96,810 37,114 66,496 276,181 6.34 0.78
1.74 2.22 0.85 1.53 6.34

4.81

Total Area



Shiloh Crossing
295 Shiloh Road, Windsor, CA 95492

APN:  163-171-039

100-year Storm Detention Requirements: Proposed - Undeveloped
Project West

Tributary Area : 2.47 acres
TC, pre : 15 min TC, post : 7 min

Cpre : 0.35 Overall Cpost : 0.76

Storm 
Duration

100-year 
Intensity X 

K

Design 
Release     

Rate, Qpre

Developed 
Peak Runoff 
Rate, Qpost

Detention 
Rate to 
Storage

Detention 
Volume

(min) (in/hr) (cfs) (cfs) (cfs) (ft 3 )
3.0 6.64 5.74 12.50 10.05 1,808
3.5 6.12 5.29 11.52 9.07 1,904
4.0 5.70 4.93 10.73 8.28 1,988
4.5 5.36 4.63 10.08 7.63 2,061
5.0 5.07 4.38 9.54 7.09 2,126
5.5 4.82 4.17 9.07 6.62 2,184
5.7 4.73 4.09 8.90 6.45 2,205
6.0 4.60 3.98 8.66 6.21 2,236
6.5 4.41 3.81 8.30 5.85 2,282
7.0 4.24 3.67 7.98 5.53 2,324
7.5 4.09 3.54 7.70 5.25 2,361
8.0 3.95 3.42 7.44 4.99 2,394
8.5 3.83 3.31 7.20 4.75 2,424
9.0 3.71 3.21 6.99 4.54 2,451
9.5 3.61 3.12 6.79 4.34 2,475
10.0 3.51 3.04 6.61 4.16 2,496
10.5 3.42 2.96 6.44 3.99 2,514
11.0 3.34 2.89 6.29 3.83 2,531
11.5 3.26 2.82 6.14 3.69 2,545
12.0 3.19 2.76 6.00 3.55 2,557
12.5 3.12 2.70 5.87 3.42 2,568
13.0 3.06 2.64 5.75 3.30 2,576
13.5 3.00 2.59 5.64 3.19 2,583
14.0 2.94 2.54 5.53 3.08 2,589
14.5 2.89 2.49 5.43 2.98 2,593
15.0 2.83 2.45 5.33 2.88 2,595
15.5 2.79 2.41 5.24 2.79 2,596
16.0 2.74 2.37 5.16 2.70 2,596
16.5 2.70 2.33 5.07 2.62 2,595
17.0 2.65 2.29 4.99 2.54 2,593
17.5 2.61 2.26 4.92 2.47 2,589
18.0 2.57 2.23 4.84 2.39 2,585
18.5 2.54 2.19 4.77 2.32 2,579
19.0 2.50 2.16 4.71 2.26 2,572
19.5 2.47 2.13 4.64 2.19 2,565
20.0 2.43 2.10 4.58 2.13 2,557

Notes:
1) Q = C-Value x Intensity x Tributary Area
2) Use design release rate of 3.61 cfs in correspondance with existing flow at time of concentration of 15 minutes
3) "Detention Rate to Storage" = "Developed Peak Runoff Rate" - "Design Release Rate"

Existing Conditions Developed Conditions



Shiloh Crossing
295 Shiloh Road, Windsor, CA 95492

APN:  163-171-039

Contech Chamber Maxx
# columns 3

# rows 6
volume/chamber - middle 47.2 ft 3

volume/chamber - start 50.2 ft 3

volume/chamber - end 46.2 ft 3

in/outlet manifold volume ft 3

Total chamber volume 1,428 ft 3

Detention Basin Dimensions
Basin footprint area 1,333 ft 2

Stone depth 3.53 ft
Backfill volume 4,700 ft 3 *40% porosity

Basin Storage Volume 1,309 ft 3 =(Backfill volume - Chamber volume)*40%

Total Detention Volume
Total Detention Volume 2,737 ft 3 =Total Chamber Volume + Basin storage volume

Required Detention Volume 2,596 ft 3

Design Elevations
Finished grade above chamber 125.73 ft

Inlet invert 116.41 ft

Stone cover 6 in 4" minimum
Stone bedding depth 6 in

Cover over top of stone 6.30 ft 8" Minimum

Top of stone fill 119.44 ft =Weir elevation
Top of chamber 118.94 ft

Bottom of chamber 116.41 ft
Bottom of stone bed 115.91 ft

Stone depth 3.53 ft

West



Shiloh Crossing
295 Shiloh Road, Windsor, CA 95492

APN:  163-171-039

100-year Storm Detention Requirements: Proposed - Undeveloped
EAST

Tributary Area : 3.88 acres
TC, pre : 15 min TC, post : 7 min

Cpre : 0.35 Overall Cpost : 0.79

Storm 
Duration

100-year 
Intensity X 

K

Design 
Release     

Rate, Qpre

Developed 
Peak Runoff 
Rate, Qpost

Detention 
Rate to 
Storage

Detention 
Volume

(min) (in/hr) (cfs) (cfs) (cfs) (ft 3 )
3.0 6.64 9.02 20.38 16.53 2,976
3.5 6.12 8.31 18.78 14.94 3,136
4.0 5.70 7.75 17.50 13.65 3,277
4.5 5.36 7.28 16.45 12.60 3,401
5.0 5.07 6.88 15.55 11.71 3,512
5.5 4.82 6.54 14.79 10.94 3,610
5.7 4.73 6.42 14.51 10.66 3,647
6.0 4.60 6.25 14.12 10.28 3,699
6.5 4.41 5.99 13.54 9.69 3,779
7.0 4.24 5.76 13.02 9.17 3,851
7.5 4.09 5.55 12.55 8.70 3,916
8.0 3.95 5.37 12.13 8.28 3,975
8.5 3.83 5.20 11.75 7.90 4,028
9.0 3.71 5.04 11.40 7.55 4,076
9.5 3.61 4.90 11.08 7.23 4,119
10.0 3.51 4.77 10.78 6.93 4,158
10.5 3.42 4.65 10.51 6.66 4,193
11.0 3.34 4.54 10.25 6.40 4,224
11.5 3.26 4.43 10.01 6.16 4,252
12.0 3.19 4.33 9.79 5.94 4,276
12.5 3.12 4.24 9.58 5.73 4,298
13.0 3.06 4.15 9.38 5.53 4,316
13.5 3.00 4.07 9.20 5.35 4,332
14.0 2.94 3.99 9.02 5.17 4,345
14.5 2.89 3.92 8.86 5.01 4,356
15.0 2.83 3.85 8.70 4.85 4,365
15.5 2.79 3.78 8.55 4.70 4,371
16.0 2.74 3.72 8.41 4.56 4,375
16.5 2.70 3.66 8.27 4.42 4,378
17.0 2.65 3.60 8.14 4.29 4,378
17.5 2.61 3.55 8.02 4.17 4,377
18.0 2.57 3.50 7.90 4.05 4,374
18.5 2.54 3.45 7.79 3.94 4,369
19.0 2.50 3.40 7.68 3.83 4,363
19.5 2.47 3.35 7.57 3.72 4,355
20.0 2.43 3.31 7.47 3.62 4,346

Notes:
1) Q = C-Value x Intensity x Tributary Area
2) Use design release rate of 2.96 cfs in correspondance with existing flow at time of concentration of 15 minutes
3) "Detention Rate to Storage" = "Developed Peak Runoff Rate" - "Design Release Rate"

Existing Conditions Developed Conditions



Shiloh Crossing
295 Shiloh Road, Windsor, CA 95492

APN:  163-171-039

Contech Terre Arch 26
# chambers 12

volume/chamber 319.0 ft 3

distribution manifold volume 93 ft 3

Total chamber volume 4,200 ft 3

Stone Edge
Footprint area 210 ft 2

Stone depth 4.00 ft
Edge volume 336 ft 3 *40% porosity

Total Detention Volume
Total Detention Volume 4,536 ft 3 =Total Chamber Volume + Edge Volume

Required Detetnion Volume 4,378 ft 3

Design Elevations
Finished grade above chamber 123.00 ft

Inlet invert 118.33 ft

Stone cover 4 in 4" minimum
Stone bedding depth 8 in

Cover over top of stone 2.50 ft 8" Minimum

Min FG over chamber 120.83 ft

Top of stone fill 120.50 ft =Weir elevation
Top of chamber 120.00 ft

Bottom of chamber 117.16 ft
Bottom of stone bed 116.50 ft

Stone depth 4.00 ft

East
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FEMA Flood Map Service Center: Search By
Address

Enter an address, place, or coordinates: 

Windsor, CA Search

Whether you are in a high risk zone or not, you may need �ood insurance (https://www.fema.gov/national-
�ood-insurance-program) because most homeowners insurance doesn't cover �ood damage. If you live in an
area with low or moderate �ood risk, you are 5 times more likely to experience �ood than a �re in your home
over the next 30 years. For many, a National Flood Insurance Program's �ood insurance policy could cost less
than $400 per year. Call your insurance agent today and protect what you've built.  
 
Learn more about steps you can take (https://www.fema.gov/what-mitigation) to reduce �ood risk damage.

Search Results—Products for WINDSOR, TOWN OF
Show ALL Products » (https://msc.fema.gov/portal/availabilitySearch?addcommunity=060761&communityName=WIND

The �ood map for the selected area is number 06097C0568E, e�ective on 12/02/2008 

DYNAMIC MAP

MAP IMAGE

 (https://msc.fema.gov/portal/downloadProduct?

�lepath=/06/P/Firm/06097C0568E.png&productTypeID=FINAL_PRODUCT&productSubTypeID=FIRM_PANEL&
Changes to this FIRM 

Revisions (0)
Amendments (4)
Revalidations (2)

You can choose a new �ood map or move the location pin by selecting a di�erent location on the locator map below or by
entering a new location in the search �eld above. It may take a minute or more during peak hours to generate a dynamic
FIRMette.

Go To NFHL Viewer » (https://hazards-fema.maps.arcgis.com/apps/webappviewer/index.html?id=8b0adb51996444d
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