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PURPOSE 
 
The purpose of this report is to analyze existing and proposed drainage characteristics of 
the project site and to evaluate the impacts of the proposed development and the mitigation 
measures proposed as part of the development. 
 
 
PROJECT DESCRIPTION 
 
The project parcel, identified as APN # 079-1210-075, located at 7952 Hollister Avenue,  in 
the City of Goleta, is an irregularly shaped lot located northeasterly of the intersection of 
Hollister Avenue and Cathedral Oaks Road.  The lot is bounded on its northerly side by the 
railroad right of way and Highway 101 and on the easterly side by an adjoining property 
improved with a housing subdivision.  
 
Kruger Bensen Zeimer Architects, Inc. proposes to develop the 1.21 acre undeveloped 
property with a new fire station.  The proposed project would consist of a fire department 
structure,   driveway, parking and vehicle circulation provisions,   storm drainage and 
stormwater quality /detention facilities, landscaped open space and typical utility 
improvements.   
 

 
Figure 1. Vicinity Map 
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EXISTING DRAINAGE 

 
See Appendix B, Pre-Project Conditions Drainage Exhibit, which shows the existing parcel, 
and topography in the pre-development condition.   
 
The site is currently undeveloped. Existing vegetation on the site consists primarily of 
weeds, shrubs, and grasses, with a mix of primarily Eucalyptus and Acacia trees.  Site soils 
are classified primarily as Goleta Fine Sandy Loam, which is included in Hydrologic Soil 
Group D and, therefore, has relatively low rates of infiltration.  
 
The project parcel has an approximately average slope of 1.4% and drains in a 
predominantly southeasterly direction. The majority of the storm water runoff generated on 
site sheet flows southeasterly and southerly until draining into the Hollister Avenue Right-
of-Way. Drainage continues easterly in the gutter until entering a drainage inlet and 
subsequent stormdrain approximately 880 feet down Hollister Avenue.  
 
The pre-project hydrologic peak flows generated on the project site have been calculated 
as follows:  
 

PRE-PROJECT PEAKFLOWS        

Return Period 2 5 10 25 50 100 

CFS 0.72 1.47 2.01 2.71 3.22 3.72 
 

See Appendix A, Pre-Project Hydrology Calculations for details. 
 

PROPOSED DRAINAGE 

 
See Appendix C, Post Project Conditions Drainage Exhibit, which shows the site with the 
proposed improvements for reference to the following discussion.    
 
As previously described, the site is to be improved with eighta new fire station and other 
associated typical appurtenances. Total impervious surface coverage on the lot has been 
estimated to be approximately 84% after completion of the project.  
 
Due to the increased hardscape and, therefore, increased peakflows resulting from the 
proposed improvements, detention facilities are proposed to be constructed for stormwater 
peakflow attenuation.  
 
Detention facilities shall consist of an open basin and a permeable paver parking lot as 
shown on the attached drainage exhibit.  
 
Drainage from Drainage Management Area (DMA) 1 will flow in a westerly direction until 
reaching a drainage inlet with a storm drain leading to Stormwater Control Measure (SCM) 
1. Any runoff from DMA 1 not collected in the drainage inlet / storm drain will directed via 
surface grading into the basin. 
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Drainage from DMA 2 will be conveyed by proposed surface grading either directly into the 
SCM 2 or to a catch basin and storm drain connected to the facility. 
 
The storm drainage storage system is proposed to be constructed to satisfy the City of 
Goleta requirements for flood control and for water quality.   
 
Flood control design is such that post project peakflows not exceed pre-project peakflows 
for the 2-year through 100 year storm events and a separate stormwater control plan has 
been prepared to satisfy water quality requirements.  
 
Calculations were modeled by including DMA’s 1 and 2 connecting to their respective 
SCM’s, and a separate DMA 3, for all areas not tributary to either of the stormwater control 
measures.  
 
Peakflows from both SCM’s and from DMA 3 were then added and compared to the pre-
project peak flows. 
 
Results of this analysis are as shown in the table below:  
 

Return yr. 2 5 10 25 50 100 

DMA 1 0.27 0.60 0.74 0.86 0.94 1.01 

DMA 2 0.15 0.17 0.19 0.21 0.23 0.24 

DMA 3 0.29 0.44 0.54 0.67 0.77 0.86 

Sum Post  0.71 1.21 1.47 1.74 1.94 2.11 

Pre 0.72 1.47 2.01 2.71 3.22 3.72 

Diff.  0.01 0.26 0.54 0.97 1.28 1.61 

Post<Pre Y Y Y Y Y Y 

 
See Appendix B, Post Project Hydrology Calculations for calculation details. 
 
METHOD OF ANALYSIS 
 
This analysis is based on topography compiled by Wallace Group, October 26, 2016, as 
well as the current Preliminary Improvement Plan by Flowers & Associates, Inc., dated May 
23, 2017.  Hydrologic peak flow calculations were made for the existing (pre-project – 
Appendix B) and proposed (post project – Appendix C) conditions for the 2-yr, 5-yr, 10-yr, 
25-year, 50-year and 100-year storm events using HydroCAD hydrologic modeling 
software.  Analysis of the detention system was also performed using HydroCAD. 
 
Details of the hydrologic and hydraulic computational methods can be found in Appendices 
A and B.    
 
ANALYSIS RESULTS 
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It can be seen from the calculation results that the proposed improvements increase the 
peak flows on the site, however this is mitigated by the proposed detention system. The 
proposed detention system reduces the peakflows as shown in the table above. 
 
The results do not include additional peakflow reduction due to infiltration which would 
result in increased factor of safety.  
 
 
CONCLUSION 
 
This analysis was performed to calculate the "before" (existing) and "after" (improved) 
project stormwater peakflows using the 2, 5, 10, 25, 50 and 100 year design storm events.   
 
Results of this analysis show that the stormwater runoff resulting from development of the 
project site would be increased in all design storm events.  In order to accommodate the 
increase in flows, an onsite detention system has been proposed consisting of an open 
basin and a permeable paver basin, each with a gravel section beneath incorporated to 
accommodate water quality requirements.   
 
The analysis herein concludes that the proposed development of the project area will have 
the effect of decreasing the stormwater peakflows in the Hollister Avenue gutter.  
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Summary for Subcatchment 1S: FireStn10 PRE

Runoff = 0.72 cfs @ 10.04 hrs,  Volume= 0.128 af,  Depth> 1.27"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.50 hrs, dt= 0.10 hrs
Type I 24-hr  2 yr Rainfall=3.20"

Area (ac) CN Description

0.600 73 Brush, Good, HSG D
0.610 82 Woods/grass comb., Fair, HSG D

1.210 78 Weighted Average
1.210 78 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.0 Direct Entry, Developed

Summary for Subcatchment 2S: DMA 1

Runoff = 0.96 cfs @ 10.02 hrs,  Volume= 0.156 af,  Depth> 2.83"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.50 hrs, dt= 0.10 hrs
Type I 24-hr  2 yr Rainfall=3.20"

Area (sf) CN Description

8,437 98 Roofs, HSG D
17,870 98 Paved parking, HSG D
2,520 80 >75% Grass cover, Good, HSG D

28,827 96 Weighted Average
2,520 80 8.74% Pervious Area

26,307 98 91.26% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.0 Direct Entry, Developed

Summary for Subcatchment 3S: DMA 2

Runoff = 0.46 cfs @ 10.02 hrs,  Volume= 0.075 af,  Depth> 2.78"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.50 hrs, dt= 0.10 hrs
Type I 24-hr  2 yr Rainfall=3.20"

Area (sf) CN Description

3,120 98 Roofs, HSG D
7,934 98 Paved parking, HSG D

* 3,000 89 Permeable AC, HSG D

14,054 96 Weighted Average
3,000 89 21.35% Pervious Area

11,054 98 78.65% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.0 Direct Entry, Developed

Summary for Subcatchment 4S: DMA 3 no SCM

Runoff = 0.29 cfs @ 10.02 hrs,  Volume= 0.047 af,  Depth> 2.50"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.50 hrs, dt= 0.10 hrs
Type I 24-hr  2 yr Rainfall=3.20"

Area (sf) CN Description

6,905 98 Paved parking, HSG D
2,922 80 >75% Grass cover, Good, HSG D

9,827 93 Weighted Average
2,922 80 29.73% Pervious Area
6,905 98 70.27% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.0 Direct Entry, Developed

Summary for Pond 4P: SCM 1

Inflow Area = 0.662 ac, 91.26% Impervious,  Inflow Depth > 2.83"    for  2 yr event
Inflow = 0.96 cfs @ 10.02 hrs,  Volume= 0.156 af
Outflow = 0.27 cfs @ 10.63 hrs,  Volume= 0.104 af,  Atten= 72%,  Lag= 36.5 min
Primary = 0.20 cfs @ 10.63 hrs,  Volume= 0.041 af
Secondary = 0.07 cfs @ 10.63 hrs,  Volume= 0.062 af

Routing by Stor-Ind method, Time Span= 0.00-24.50 hrs, dt= 0.10 hrs
Peak Elev= 119.03' @ 10.63 hrs   Surf.Area= 4,712 sf   Storage= 3,126 cf

Plug-Flow detention time= 341.4 min calculated for 0.104 af (66% of inflow)
Center-of-Mass det. time= 182.9 min ( 901.1 - 718.2 )

Volume Invert Avail.Storage Storage Description

#1 118.50' 4,260 cf Custom Stage Data (Prismatic) Listed below (Recalc)
#2 115.50' 1,739 cf 26.00'W x 76.00'L x 2.20'H Prismatoid

4,347 cf Overall  x 40.0% Voids

5,998 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

118.50 2,500 0 0
119.00 2,722 1,306 1,306
120.00 3,186 2,954 4,260
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Device Routing     Invert Outlet Devices

#1 Primary 118.75' 5.8" Vert. Orifice/Grate    C= 0.600   
#2 Secondary 118.50' 2.0" Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=0.20 cfs @ 10.63 hrs  HW=119.03'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.20 cfs @ 1.80 fps)

Secondary OutFlow  Max=0.07 cfs @ 10.63 hrs  HW=119.03'   (Free Discharge)
2=Orifice/Grate  (Orifice Controls 0.07 cfs @ 3.22 fps)

Summary for Pond 5P: SCM 2

Inflow Area = 0.323 ac, 78.65% Impervious,  Inflow Depth > 2.78"    for  2 yr event
Inflow = 0.46 cfs @ 10.02 hrs,  Volume= 0.075 af
Outflow = 0.15 cfs @ 10.56 hrs,  Volume= 0.075 af,  Atten= 69%,  Lag= 32.5 min
Primary = 0.15 cfs @ 10.56 hrs,  Volume= 0.075 af

Routing by Stor-Ind method, Time Span= 0.00-24.50 hrs, dt= 0.10 hrs
Peak Elev= 116.89' @ 10.56 hrs   Surf.Area= 0.074 ac   Storage= 0.012 af

Plug-Flow detention time= 18.9 min calculated for 0.074 af (100% of inflow)
Center-of-Mass det. time= 18.8 min ( 743.4 - 724.6 )

Volume Invert Avail.Storage Storage Description

#1 116.50' 0.055 af 43.25'W x 75.00'L x 1.85'H Prismatoid
0.138 af Overall  x 40.0% Voids

Device Routing     Invert Outlet Devices

#1 Primary 116.00' 2.5" Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=0.15 cfs @ 10.56 hrs  HW=116.89'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.15 cfs @ 4.26 fps)
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Summary for Subcatchment 1S: FireStn10 PRE

Runoff = 1.47 cfs @ 10.03 hrs,  Volume= 0.240 af,  Depth> 2.38"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.50 hrs, dt= 0.10 hrs
Type I 24-hr  5 yr Rainfall=4.61"

Area (ac) CN Description

0.600 73 Brush, Good, HSG D
0.610 82 Woods/grass comb., Fair, HSG D

1.210 78 Weighted Average
1.210 78 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.0 Direct Entry, Developed

Summary for Subcatchment 2S: DMA 1

Runoff = 1.41 cfs @ 10.02 hrs,  Volume= 0.232 af,  Depth> 4.21"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.50 hrs, dt= 0.10 hrs
Type I 24-hr  5 yr Rainfall=4.61"

Area (sf) CN Description

8,437 98 Roofs, HSG D
17,870 98 Paved parking, HSG D
2,520 80 >75% Grass cover, Good, HSG D

28,827 96 Weighted Average
2,520 80 8.74% Pervious Area

26,307 98 91.26% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.0 Direct Entry, Developed

Summary for Subcatchment 3S: DMA 2

Runoff = 0.69 cfs @ 10.02 hrs,  Volume= 0.112 af,  Depth> 4.16"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.50 hrs, dt= 0.10 hrs
Type I 24-hr  5 yr Rainfall=4.61"

Area (sf) CN Description

3,120 98 Roofs, HSG D
7,934 98 Paved parking, HSG D

* 3,000 89 Permeable AC, HSG D

14,054 96 Weighted Average
3,000 89 21.35% Pervious Area

11,054 98 78.65% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.0 Direct Entry, Developed

Summary for Subcatchment 4S: DMA 3 no SCM

Runoff = 0.44 cfs @ 10.02 hrs,  Volume= 0.072 af,  Depth> 3.83"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.50 hrs, dt= 0.10 hrs
Type I 24-hr  5 yr Rainfall=4.61"

Area (sf) CN Description

6,905 98 Paved parking, HSG D
2,922 80 >75% Grass cover, Good, HSG D

9,827 93 Weighted Average
2,922 80 29.73% Pervious Area
6,905 98 70.27% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.0 Direct Entry, Developed

Summary for Pond 4P: SCM 1

Inflow Area = 0.662 ac, 91.26% Impervious,  Inflow Depth > 4.21"    for  5 yr event
Inflow = 1.41 cfs @ 10.02 hrs,  Volume= 0.232 af
Outflow = 0.60 cfs @ 10.40 hrs,  Volume= 0.177 af,  Atten= 57%,  Lag= 23.2 min
Primary = 0.51 cfs @ 10.40 hrs,  Volume= 0.104 af
Secondary = 0.09 cfs @ 10.40 hrs,  Volume= 0.073 af

Routing by Stor-Ind method, Time Span= 0.00-24.50 hrs, dt= 0.10 hrs
Peak Elev= 119.33' @ 10.40 hrs   Surf.Area= 4,850 sf   Storage= 3,960 cf

Plug-Flow detention time= 262.7 min calculated for 0.176 af (76% of inflow)
Center-of-Mass det. time= 136.8 min ( 847.0 - 710.2 )

Volume Invert Avail.Storage Storage Description

#1 118.50' 4,260 cf Custom Stage Data (Prismatic) Listed below (Recalc)
#2 115.50' 1,739 cf 26.00'W x 76.00'L x 2.20'H Prismatoid

4,347 cf Overall  x 40.0% Voids

5,998 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

118.50 2,500 0 0
119.00 2,722 1,306 1,306
120.00 3,186 2,954 4,260
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Device Routing     Invert Outlet Devices

#1 Primary 118.75' 5.8" Vert. Orifice/Grate    C= 0.600   
#2 Secondary 118.50' 2.0" Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=0.51 cfs @ 10.40 hrs  HW=119.33'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.51 cfs @ 2.79 fps)

Secondary OutFlow  Max=0.09 cfs @ 10.40 hrs  HW=119.33'   (Free Discharge)
2=Orifice/Grate  (Orifice Controls 0.09 cfs @ 4.15 fps)

Summary for Pond 5P: SCM 2

Inflow Area = 0.323 ac, 78.65% Impervious,  Inflow Depth > 4.16"    for  5 yr event
Inflow = 0.69 cfs @ 10.02 hrs,  Volume= 0.112 af
Outflow = 0.17 cfs @ 10.69 hrs,  Volume= 0.112 af,  Atten= 75%,  Lag= 40.5 min
Primary = 0.17 cfs @ 10.69 hrs,  Volume= 0.112 af

Routing by Stor-Ind method, Time Span= 0.00-24.50 hrs, dt= 0.10 hrs
Peak Elev= 117.22' @ 10.69 hrs   Surf.Area= 0.074 ac   Storage= 0.021 af

Plug-Flow detention time= 33.4 min calculated for 0.112 af (100% of inflow)
Center-of-Mass det. time= 33.2 min ( 748.7 - 715.4 )

Volume Invert Avail.Storage Storage Description

#1 116.50' 0.055 af 43.25'W x 75.00'L x 1.85'H Prismatoid
0.138 af Overall  x 40.0% Voids

Device Routing     Invert Outlet Devices

#1 Primary 116.00' 2.5" Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=0.17 cfs @ 10.69 hrs  HW=117.22'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.17 cfs @ 5.08 fps)
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Summary for Subcatchment 1S: FireStn10 PRE

Runoff = 2.01 cfs @ 10.03 hrs,  Volume= 0.321 af,  Depth> 3.18"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.50 hrs, dt= 0.10 hrs
Type I 24-hr  10 yr Rainfall=5.55"

Area (ac) CN Description

0.600 73 Brush, Good, HSG D
0.610 82 Woods/grass comb., Fair, HSG D

1.210 78 Weighted Average
1.210 78 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.0 Direct Entry, Developed

Summary for Subcatchment 2S: DMA 1

Runoff = 1.71 cfs @ 10.02 hrs,  Volume= 0.284 af,  Depth> 5.14"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.50 hrs, dt= 0.10 hrs
Type I 24-hr  10 yr Rainfall=5.55"

Area (sf) CN Description

8,437 98 Roofs, HSG D
17,870 98 Paved parking, HSG D
2,520 80 >75% Grass cover, Good, HSG D

28,827 96 Weighted Average
2,520 80 8.74% Pervious Area

26,307 98 91.26% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.0 Direct Entry, Developed

Summary for Subcatchment 3S: DMA 2

Runoff = 0.84 cfs @ 10.02 hrs,  Volume= 0.137 af,  Depth> 5.10"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.50 hrs, dt= 0.10 hrs
Type I 24-hr  10 yr Rainfall=5.55"

Area (sf) CN Description

3,120 98 Roofs, HSG D
7,934 98 Paved parking, HSG D

* 3,000 89 Permeable AC, HSG D

14,054 96 Weighted Average
3,000 89 21.35% Pervious Area

11,054 98 78.65% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.0 Direct Entry, Developed

Summary for Subcatchment 4S: DMA 3 no SCM

Runoff = 0.54 cfs @ 10.02 hrs,  Volume= 0.089 af,  Depth> 4.74"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.50 hrs, dt= 0.10 hrs
Type I 24-hr  10 yr Rainfall=5.55"

Area (sf) CN Description

6,905 98 Paved parking, HSG D
2,922 80 >75% Grass cover, Good, HSG D

9,827 93 Weighted Average
2,922 80 29.73% Pervious Area
6,905 98 70.27% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.0 Direct Entry, Developed

Summary for Pond 4P: SCM 1

Inflow Area = 0.662 ac, 91.26% Impervious,  Inflow Depth > 5.14"    for  10 yr event
Inflow = 1.71 cfs @ 10.02 hrs,  Volume= 0.284 af
Outflow = 0.74 cfs @ 10.40 hrs,  Volume= 0.227 af,  Atten= 57%,  Lag= 22.9 min
Primary = 0.64 cfs @ 10.40 hrs,  Volume= 0.147 af
Secondary = 0.10 cfs @ 10.40 hrs,  Volume= 0.080 af

Routing by Stor-Ind method, Time Span= 0.00-24.50 hrs, dt= 0.10 hrs
Peak Elev= 119.51' @ 10.40 hrs   Surf.Area= 4,935 sf   Storage= 4,497 cf

Plug-Flow detention time= 234.2 min calculated for 0.226 af (80% of inflow)
Center-of-Mass det. time= 123.4 min ( 830.1 - 706.7 )

Volume Invert Avail.Storage Storage Description

#1 118.50' 4,260 cf Custom Stage Data (Prismatic) Listed below (Recalc)
#2 115.50' 1,739 cf 26.00'W x 76.00'L x 2.20'H Prismatoid

4,347 cf Overall  x 40.0% Voids

5,998 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

118.50 2,500 0 0
119.00 2,722 1,306 1,306
120.00 3,186 2,954 4,260
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Device Routing     Invert Outlet Devices

#1 Primary 118.75' 5.8" Vert. Orifice/Grate    C= 0.600   
#2 Secondary 118.50' 2.0" Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=0.64 cfs @ 10.40 hrs  HW=119.51'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.64 cfs @ 3.47 fps)

Secondary OutFlow  Max=0.10 cfs @ 10.40 hrs  HW=119.51'   (Free Discharge)
2=Orifice/Grate  (Orifice Controls 0.10 cfs @ 4.64 fps)

Summary for Pond 5P: SCM 2

Inflow Area = 0.323 ac, 78.65% Impervious,  Inflow Depth > 5.10"    for  10 yr event
Inflow = 0.84 cfs @ 10.02 hrs,  Volume= 0.137 af
Outflow = 0.19 cfs @ 10.76 hrs,  Volume= 0.137 af,  Atten= 77%,  Lag= 44.4 min
Primary = 0.19 cfs @ 10.76 hrs,  Volume= 0.137 af

Routing by Stor-Ind method, Time Span= 0.00-24.50 hrs, dt= 0.10 hrs
Peak Elev= 117.47' @ 10.76 hrs   Surf.Area= 0.074 ac   Storage= 0.029 af

Plug-Flow detention time= 43.9 min calculated for 0.136 af (100% of inflow)
Center-of-Mass det. time= 43.6 min ( 755.0 - 711.3 )

Volume Invert Avail.Storage Storage Description

#1 116.50' 0.055 af 43.25'W x 75.00'L x 1.85'H Prismatoid
0.138 af Overall  x 40.0% Voids

Device Routing     Invert Outlet Devices

#1 Primary 116.00' 2.5" Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=0.19 cfs @ 10.76 hrs  HW=117.47'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.19 cfs @ 5.62 fps)
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Summary for Subcatchment 1S: FireStn10 PRE

Runoff = 2.71 cfs @ 10.03 hrs,  Volume= 0.425 af,  Depth> 4.21"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.50 hrs, dt= 0.10 hrs
Type I 24-hr  25 yr Rainfall=6.71"

Area (ac) CN Description

0.600 73 Brush, Good, HSG D
0.610 82 Woods/grass comb., Fair, HSG D

1.210 78 Weighted Average
1.210 78 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.0 Direct Entry, Developed

Summary for Subcatchment 2S: DMA 1

Runoff = 2.09 cfs @ 10.02 hrs,  Volume= 0.347 af,  Depth> 6.29"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.50 hrs, dt= 0.10 hrs
Type I 24-hr  25 yr Rainfall=6.71"

Area (sf) CN Description

8,437 98 Roofs, HSG D
17,870 98 Paved parking, HSG D
2,520 80 >75% Grass cover, Good, HSG D

28,827 96 Weighted Average
2,520 80 8.74% Pervious Area

26,307 98 91.26% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.0 Direct Entry, Developed

Summary for Subcatchment 3S: DMA 2

Runoff = 1.02 cfs @ 10.02 hrs,  Volume= 0.168 af,  Depth> 6.25"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.50 hrs, dt= 0.10 hrs
Type I 24-hr  25 yr Rainfall=6.71"

Area (sf) CN Description

3,120 98 Roofs, HSG D
7,934 98 Paved parking, HSG D

* 3,000 89 Permeable AC, HSG D

14,054 96 Weighted Average
3,000 89 21.35% Pervious Area

11,054 98 78.65% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.0 Direct Entry, Developed

Summary for Subcatchment 4S: DMA 3 no SCM

Runoff = 0.67 cfs @ 10.02 hrs,  Volume= 0.110 af,  Depth> 5.86"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.50 hrs, dt= 0.10 hrs
Type I 24-hr  25 yr Rainfall=6.71"

Area (sf) CN Description

6,905 98 Paved parking, HSG D
2,922 80 >75% Grass cover, Good, HSG D

9,827 93 Weighted Average
2,922 80 29.73% Pervious Area
6,905 98 70.27% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.0 Direct Entry, Developed

Summary for Pond 4P: SCM 1

Inflow Area = 0.662 ac, 91.26% Impervious,  Inflow Depth > 6.29"    for  25 yr event
Inflow = 2.09 cfs @ 10.02 hrs,  Volume= 0.347 af
Outflow = 0.86 cfs @ 10.42 hrs,  Volume= 0.289 af,  Atten= 59%,  Lag= 24.0 min
Primary = 0.75 cfs @ 10.42 hrs,  Volume= 0.201 af
Secondary = 0.11 cfs @ 10.42 hrs,  Volume= 0.089 af

Routing by Stor-Ind method, Time Span= 0.00-24.50 hrs, dt= 0.10 hrs
Peak Elev= 119.71' @ 10.42 hrs   Surf.Area= 5,030 sf   Storage= 5,109 cf

Plug-Flow detention time= 210.2 min calculated for 0.289 af (83% of inflow)
Center-of-Mass det. time= 112.7 min ( 816.2 - 703.4 )

Volume Invert Avail.Storage Storage Description

#1 118.50' 4,260 cf Custom Stage Data (Prismatic) Listed below (Recalc)
#2 115.50' 1,739 cf 26.00'W x 76.00'L x 2.20'H Prismatoid

4,347 cf Overall  x 40.0% Voids

5,998 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

118.50 2,500 0 0
119.00 2,722 1,306 1,306
120.00 3,186 2,954 4,260
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Device Routing     Invert Outlet Devices

#1 Primary 118.75' 5.8" Vert. Orifice/Grate    C= 0.600   
#2 Secondary 118.50' 2.0" Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=0.75 cfs @ 10.42 hrs  HW=119.71'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.75 cfs @ 4.09 fps)

Secondary OutFlow  Max=0.11 cfs @ 10.42 hrs  HW=119.71'   (Free Discharge)
2=Orifice/Grate  (Orifice Controls 0.11 cfs @ 5.12 fps)

Summary for Pond 5P: SCM 2

Inflow Area = 0.323 ac, 78.65% Impervious,  Inflow Depth > 6.25"    for  25 yr event
Inflow = 1.02 cfs @ 10.02 hrs,  Volume= 0.168 af
Outflow = 0.21 cfs @ 10.84 hrs,  Volume= 0.168 af,  Atten= 79%,  Lag= 49.1 min
Primary = 0.21 cfs @ 10.84 hrs,  Volume= 0.168 af

Routing by Stor-Ind method, Time Span= 0.00-24.50 hrs, dt= 0.10 hrs
Peak Elev= 117.79' @ 10.84 hrs   Surf.Area= 0.074 ac   Storage= 0.039 af

Plug-Flow detention time= 57.2 min calculated for 0.167 af (100% of inflow)
Center-of-Mass det. time= 56.9 min ( 764.4 - 707.5 )

Volume Invert Avail.Storage Storage Description

#1 116.50' 0.055 af 43.25'W x 75.00'L x 1.85'H Prismatoid
0.138 af Overall  x 40.0% Voids

Device Routing     Invert Outlet Devices

#1 Primary 116.00' 2.5" Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=0.21 cfs @ 10.84 hrs  HW=117.79'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.21 cfs @ 6.26 fps)
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Summary for Subcatchment 1S: FireStn10 PRE

Runoff = 3.22 cfs @ 10.02 hrs,  Volume= 0.503 af,  Depth> 4.98"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.50 hrs, dt= 0.10 hrs
Type I 24-hr  50 yr Rainfall=7.56"

Area (ac) CN Description

0.600 73 Brush, Good, HSG D
0.610 82 Woods/grass comb., Fair, HSG D

1.210 78 Weighted Average
1.210 78 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.0 Direct Entry, Developed

Summary for Subcatchment 2S: DMA 1

Runoff = 2.36 cfs @ 10.02 hrs,  Volume= 0.393 af,  Depth> 7.13"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.50 hrs, dt= 0.10 hrs
Type I 24-hr  50 yr Rainfall=7.56"

Area (sf) CN Description

8,437 98 Roofs, HSG D
17,870 98 Paved parking, HSG D
2,520 80 >75% Grass cover, Good, HSG D

28,827 96 Weighted Average
2,520 80 8.74% Pervious Area

26,307 98 91.26% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.0 Direct Entry, Developed

Summary for Subcatchment 3S: DMA 2

Runoff = 1.15 cfs @ 10.02 hrs,  Volume= 0.191 af,  Depth> 7.09"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.50 hrs, dt= 0.10 hrs
Type I 24-hr  50 yr Rainfall=7.56"

Area (sf) CN Description

3,120 98 Roofs, HSG D
7,934 98 Paved parking, HSG D

* 3,000 89 Permeable AC, HSG D

14,054 96 Weighted Average
3,000 89 21.35% Pervious Area

11,054 98 78.65% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.0 Direct Entry, Developed

Summary for Subcatchment 4S: DMA 3 no SCM

Runoff = 0.77 cfs @ 10.02 hrs,  Volume= 0.126 af,  Depth> 6.69"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.50 hrs, dt= 0.10 hrs
Type I 24-hr  50 yr Rainfall=7.56"

Area (sf) CN Description

6,905 98 Paved parking, HSG D
2,922 80 >75% Grass cover, Good, HSG D

9,827 93 Weighted Average
2,922 80 29.73% Pervious Area
6,905 98 70.27% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.0 Direct Entry, Developed

Summary for Pond 4P: SCM 1

Inflow Area = 0.662 ac, 91.26% Impervious,  Inflow Depth > 7.13"    for  50 yr event
Inflow = 2.36 cfs @ 10.02 hrs,  Volume= 0.393 af
Outflow = 0.94 cfs @ 10.43 hrs,  Volume= 0.335 af,  Atten= 60%,  Lag= 25.0 min
Primary = 0.82 cfs @ 10.43 hrs,  Volume= 0.240 af
Secondary = 0.12 cfs @ 10.43 hrs,  Volume= 0.095 af

Routing by Stor-Ind method, Time Span= 0.00-24.50 hrs, dt= 0.10 hrs
Peak Elev= 119.86' @ 10.43 hrs   Surf.Area= 5,096 sf   Storage= 5,547 cf

Plug-Flow detention time= 196.2 min calculated for 0.335 af (85% of inflow)
Center-of-Mass det. time= 107.1 min ( 808.7 - 701.6 )

Volume Invert Avail.Storage Storage Description

#1 118.50' 4,260 cf Custom Stage Data (Prismatic) Listed below (Recalc)
#2 115.50' 1,739 cf 26.00'W x 76.00'L x 2.20'H Prismatoid

4,347 cf Overall  x 40.0% Voids

5,998 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

118.50 2,500 0 0
119.00 2,722 1,306 1,306
120.00 3,186 2,954 4,260
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Device Routing     Invert Outlet Devices

#1 Primary 118.75' 5.8" Vert. Orifice/Grate    C= 0.600   
#2 Secondary 118.50' 2.0" Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=0.82 cfs @ 10.43 hrs  HW=119.85'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.82 cfs @ 4.47 fps)

Secondary OutFlow  Max=0.12 cfs @ 10.43 hrs  HW=119.85'   (Free Discharge)
2=Orifice/Grate  (Orifice Controls 0.12 cfs @ 5.43 fps)

Summary for Pond 5P: SCM 2

Inflow Area = 0.323 ac, 78.65% Impervious,  Inflow Depth > 7.09"    for  50 yr event
Inflow = 1.15 cfs @ 10.02 hrs,  Volume= 0.191 af
Outflow = 0.23 cfs @ 10.89 hrs,  Volume= 0.191 af,  Atten= 80%,  Lag= 52.4 min
Primary = 0.23 cfs @ 10.89 hrs,  Volume= 0.191 af

Routing by Stor-Ind method, Time Span= 0.00-24.50 hrs, dt= 0.10 hrs
Peak Elev= 118.04' @ 10.89 hrs   Surf.Area= 0.074 ac   Storage= 0.046 af

Plug-Flow detention time= 66.7 min calculated for 0.191 af (100% of inflow)
Center-of-Mass det. time= 66.6 min ( 771.9 - 705.3 )

Volume Invert Avail.Storage Storage Description

#1 116.50' 0.055 af 43.25'W x 75.00'L x 1.85'H Prismatoid
0.138 af Overall  x 40.0% Voids

Device Routing     Invert Outlet Devices

#1 Primary 116.00' 2.5" Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=0.23 cfs @ 10.89 hrs  HW=118.04'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.23 cfs @ 6.71 fps)
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Summary for Subcatchment 1S: FireStn10 PRE

Runoff = 3.72 cfs @ 10.02 hrs,  Volume= 0.579 af,  Depth> 5.74"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.50 hrs, dt= 0.10 hrs
Type I 24-hr  100 yr Rainfall=8.38"

Area (ac) CN Description

0.600 73 Brush, Good, HSG D
0.610 82 Woods/grass comb., Fair, HSG D

1.210 78 Weighted Average
1.210 78 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.0 Direct Entry, Developed

Summary for Subcatchment 2S: DMA 1

Runoff = 2.63 cfs @ 10.02 hrs,  Volume= 0.438 af,  Depth> 7.95"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.50 hrs, dt= 0.10 hrs
Type I 24-hr  100 yr Rainfall=8.38"

Area (sf) CN Description

8,437 98 Roofs, HSG D
17,870 98 Paved parking, HSG D
2,520 80 >75% Grass cover, Good, HSG D

28,827 96 Weighted Average
2,520 80 8.74% Pervious Area

26,307 98 91.26% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.0 Direct Entry, Developed

Summary for Subcatchment 3S: DMA 2

Runoff = 1.28 cfs @ 10.02 hrs,  Volume= 0.213 af,  Depth> 7.91"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.50 hrs, dt= 0.10 hrs
Type I 24-hr  100 yr Rainfall=8.38"

Area (sf) CN Description

3,120 98 Roofs, HSG D
7,934 98 Paved parking, HSG D

* 3,000 89 Permeable AC, HSG D

14,054 96 Weighted Average
3,000 89 21.35% Pervious Area

11,054 98 78.65% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.0 Direct Entry, Developed

Summary for Subcatchment 4S: DMA 3 no SCM

Runoff = 0.86 cfs @ 10.02 hrs,  Volume= 0.141 af,  Depth> 7.50"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.50 hrs, dt= 0.10 hrs
Type I 24-hr  100 yr Rainfall=8.38"

Area (sf) CN Description

6,905 98 Paved parking, HSG D
2,922 80 >75% Grass cover, Good, HSG D

9,827 93 Weighted Average
2,922 80 29.73% Pervious Area
6,905 98 70.27% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.0 Direct Entry, Developed

Summary for Pond 4P: SCM 1

Inflow Area = 0.662 ac, 91.26% Impervious,  Inflow Depth > 7.95"    for  100 yr event
Inflow = 2.63 cfs @ 10.02 hrs,  Volume= 0.438 af
Outflow = 1.01 cfs @ 10.45 hrs,  Volume= 0.380 af,  Atten= 62%,  Lag= 25.9 min
Primary = 0.88 cfs @ 10.45 hrs,  Volume= 0.279 af
Secondary = 0.12 cfs @ 10.45 hrs,  Volume= 0.100 af

Routing by Stor-Ind method, Time Span= 0.00-24.50 hrs, dt= 0.10 hrs
Peak Elev= 119.99' @ 10.45 hrs   Surf.Area= 5,158 sf   Storage= 5,974 cf

Plug-Flow detention time= 184.2 min calculated for 0.378 af (86% of inflow)
Center-of-Mass det. time= 102.8 min ( 802.9 - 700.0 )

Volume Invert Avail.Storage Storage Description

#1 118.50' 4,260 cf Custom Stage Data (Prismatic) Listed below (Recalc)
#2 115.50' 1,739 cf 26.00'W x 76.00'L x 2.20'H Prismatoid

4,347 cf Overall  x 40.0% Voids

5,998 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

118.50 2,500 0 0
119.00 2,722 1,306 1,306
120.00 3,186 2,954 4,260
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Device Routing     Invert Outlet Devices

#1 Primary 118.75' 5.8" Vert. Orifice/Grate    C= 0.600   
#2 Secondary 118.50' 2.0" Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=0.88 cfs @ 10.45 hrs  HW=119.99'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.88 cfs @ 4.81 fps)

Secondary OutFlow  Max=0.12 cfs @ 10.45 hrs  HW=119.99'   (Free Discharge)
2=Orifice/Grate  (Orifice Controls 0.12 cfs @ 5.71 fps)

Summary for Pond 5P: SCM 2

Inflow Area = 0.323 ac, 78.65% Impervious,  Inflow Depth > 7.91"    for  100 yr event
Inflow = 1.28 cfs @ 10.02 hrs,  Volume= 0.213 af
Outflow = 0.24 cfs @ 10.94 hrs,  Volume= 0.213 af,  Atten= 81%,  Lag= 55.2 min
Primary = 0.24 cfs @ 10.94 hrs,  Volume= 0.213 af

Routing by Stor-Ind method, Time Span= 0.00-24.50 hrs, dt= 0.10 hrs
Peak Elev= 118.29' @ 10.94 hrs   Surf.Area= 0.074 ac   Storage= 0.053 af

Plug-Flow detention time= 76.0 min calculated for 0.213 af (100% of inflow)
Center-of-Mass det. time= 76.0 min ( 779.4 - 703.5 )

Volume Invert Avail.Storage Storage Description

#1 116.50' 0.055 af 43.25'W x 75.00'L x 1.85'H Prismatoid
0.138 af Overall  x 40.0% Voids

Device Routing     Invert Outlet Devices

#1 Primary 116.00' 2.5" Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=0.24 cfs @ 10.94 hrs  HW=118.29'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.24 cfs @ 7.12 fps)
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Hydrologic Soil Group

Hydrologic Soil Group— Summary by Map Unit — Santa Barbara County, California, South Coastal Part (CA673)

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

MeC Milpitas-Positas fine
sandy loams, 2 to 9
percent slopes

D 1.7 100.0%

Totals for Area of Interest 1.7 100.0%

Description

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

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

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

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well
drained soils that have moderately fine texture to moderately coarse texture.
These soils have a moderate rate of water transmission.

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

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

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

Rating Options

Aggregation Method: Dominant Condition

Hydrologic Soil Group—Santa Barbara County, California, South Coastal Part WO 1481: Goleta Fire Station No. 10

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey
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PRE-PROJECT CONDITIONS DRAINAGE EXHIBIT 
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POST PROJECT CONDITIONS DRAINAGE EXHIBIT  
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