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Description of Project: 

The proposed project is a single family detached, R-20 subdivision, consisting of a 35 lot, 
gated community, in the Alamo area west of Danville Blvd. lying within the unincorporated area 
of Contra Costa County. The 60.5 acre project (see Figures 1 and 5) consists of a 21.7 acre 
development site along with 38.8 acres of Open Space. The Mean Annual Precipitation (M.A.P.) 
at the site is 24 inches. 

 

Existing Conditions: 

The 21.7 acres development site (“Development Site”) is located at the foot of Las 
Trampas Ridge. The property consists of an existing estate home, a barn, and an office building 
with parking. There are 3 watersheds, which flow to the Development Site, the largest extending 
to Las Trampas Ridge with an elevation difference of nearly 1,000 feet. The 3 separate 
watersheds hAvenue been designated as I, II, and III (see Figure 2). A large 48” to 60” culvert 
exists in Camille Avenue Areas II and III currently flow to this pipe (“Camille Avenue system”). 
The Camille pipe crosses Danville Blvd. and eventually outlets into San Ramon Creek.  

 

Area I 

Area I is a 28.31 acre watershed commencing at the western line of the open space. It 
enters the Development Site in the northern orchard on the property. Flow from Area I, west of 
the Development Site, is not in a defined channel as it leaves the open space into the orchard. It 
continues as sheet flow across the orchard into a flat swale to the end of Ironwood Place, where 
it enters a catch basin in the street. Historically, the sheet flow discharged at the NE corner of the 
orchard into an earthen ditch. By field observation, once the flow left the site it continued in a 
ditch which traverses easterly, along the rear property lines of 3 lots north of Irongate Court, then 
according to the County’s Drainage Inventory Map continued northeasterly, along a ditch 
system, eventually to a 30” pipe at Hemme Avenue and the Ironhorse Trail, then east to San 
Ramon Creek. Two 15” pipes exist at the eastern property line of the orchard, which apparently 
were extended for future development of this project. Presently, these pipes are buried and 
drainage from the orchard does not enter them. If used these pipes would flow to existing 
Irongate Court then to a ditch in the rear yards of the lots fronting Irongate Court to the east. In 
reviewing the plans of the Iron Gate Subdivision, the plans show the ditches behind these 
existing homes are flat, designed at 0% slope. The dispersion of water was planned to flow into 
6” holes in the ditch, then into dry wells and infiltrate into the soil. This system is inadequate. 
Owners hAvenue confirmed during neighborhood meetings that the drainage is very poor. Due to 
its inadequacy, drainage from the project in the orchard will be routed to the Camille Avenue 
system. A small quantity of the orchard drainage will continue to flow through the Irongate 
system via the existing catch basins in Ironwood Place, but will not increase flow. 

 



Area II  

Area II has the largest watershed area flowing through the project. It commences at Las 
Trampas Ridge, flows through EBRPD lands and the project’s open space, then through the 
Development Site within a small stream. Although Area II is the largest watershed through the 
project, it is a relatively small basin area of approximately 157 acres. The small stream continues 
through the project and is presently collected and conveyed through the Camille Avenue system 
on the east side of the project near the end of Camille. The Camille Avenue system begins at a 
concrete headwall/ drop structure at the upper end of Camille Avenue about 50 ft. into the 
project. A 48” storm drain pipe exits the structure and further downstream at Escondido Ct. and 
Camille Avenue, the pipe diameter increases to 60” and outlets into San Ramon Creek.  

The Camille Avenue system was designed in 1969 based on the old General Plan and 
zoning at that time, using calculations that considered the entire drainage area up to Las Trampas 
Ridge as R-20 zoning. This includes the project’s dedicated open space and EPRPD lands. This 
project will develop only a small portion of the 157 acre drainage area and dedicate the 
remainder of the property to open space. The portion of the drainage area above the project 
boundary is owned by East Bay Regional Park District and will also be open space in the future. 
Therefore the majority of the drainage area will hAvenue a runoff factor less than 0.49 affording 
more capacity in the Camille Avenue system (see Figure 4 for comparison of R-20 areas).   

 

Area III 

The Area III watershed consists of 27.28 acres of land that contributes runoff through the 
site before entering the Camille Avenue system at Escondido Ct. Beginning in EBRPD lands, it 
flows in a small creek along the southern border of the Development Area, into the site, collected 
in a rock headwall and dispersed in the S.E. orchard; it then sheet flows to a 10” outlet pipe at the 
southeast corner of the orchard. The drainage continues across Camille lane through a ditch then 
a series of pipes before entering the Camille Avenue system at the intersection of Escondido Ct. 
Increased flows from the project in the SE orchard and lots above in the office area will not 
continue through the 10” pipe. Only pre-project flows will drain to the 10” pipe crossing Camille 
Lane. The post-project increase will be routed to the Camille Avenue system. 

 

Proposed Development:      

The proposed development will route portions of on-site runoff from Area I and from 
Area III to the Camille Avenue system. Hydraulic calculations of the Camille Avenue system 
show the 48” and 60” pipes as adequate. As discussed in the Existing Conditions section of this 
report, the pipes were originally sized for upland drainage areas which were zoned for R-20 
development, much more dense than the current condition. The 2005 General Plan now shows 
these uplands as open space. The existing pipes in Camille Avenue are adequate to carry post-
project flows with the required freeboard at all drainage structures. 



All of the runoff from Area III is routed directly to the Camille Avenue system through 
storm drain pipes to point CB2 (see Figure 3). This re-routes a total of 27.28 acres to the Camille 
Avenue system.  

On-site runoff from Area I as well as the upper drainage area that is tributary (total of 
27.07 acres) will be rerouted from the northern orchard to the Camille Avenue system with the 
exception of drainage area B1a (Figures 2 and 3). Area B1a will be routed into a catch basin at 
the end of Ironwood place that flows to Hemme and thus maintains the pre-project flow pattern. 
The routing of the 27.07 acres of flow is to avoid its historic pattern through the existing, 
marginal, off-site system to Hemme. This rerouting to Camille will avoid the inadequate system 
through rear yards of the homes fronting Iron Gate Court on the east. 

Area II will continue to drain through the project within the existing creek to the Camille 
Avenue system as it historically has flowed. 

During construction, which is anticipated to last up to 10 years, erosion control measures 
designed to slow runoff and increase infiltration will be implemented. Figures 6 and 7 show the 
erosion control plan that is to be implemented during construction. 

We considered the employment of a detention basin to mitigate flows from the project. 
Hydrographs were produced for both the project, using a detention basin, and San Ramon Creek 
where the Camille Avenue system outlets into the creek. Plotting the hydrographs, overlaying 
each one, the comparison demonstrates that the increased post-peak runoff from the detention 
basin coincides with the peak flows in San Ramon Creek and therefore increases the San Ramon 
flows at peak occurrence (See Appendix B). Although this is not significant, it is nonetheless 
increasing the creek flows in a creek with historic flooding. A detention basin is not planned for 
this project. A project detention basin would exasperate flows in San Ramon Creek. 

 

Conclusions: 

Runoff from the proposed development is adequately contained in the existing storm 
drain system from Camille Avenue to San Ramon Creek. No attenuation was assumed to occur 
from the bioretention facilities although their sizing is intended to mitigate post-development 
peak flows for storms at and below the 10-year recurrence interval. The Contra Costa County 
Public Works Division required a flood control analysis to prove that the downstream drainage 
facilities are adequately sized for potential increases in the flow rates leaving the site, without 
considering the effect of bio-retention facilities. It is conservative to view a worst case scenario 
and assume no mitigating factors, such as flow control Integrated Management Practices (IMPs). 
The Regional Water Quality Control Board required flow control IMPs to mitigate potential 
cumulative impacts from increased flow rates. While this report only addresses the flood control 
aspect, it is important to recognize that the flow control aspect is also addressed in separate 
documents. 





















 

 

 

APPENDIX A 

Rational Method Hydrology and Hydraulic Calculations – 
Camille Ave System 

 

 

 

 

 

 

 

 

 

 

 

 

 



msummers
Text Box
PRE DEVELOPMENT FLOW



msummers
Text Box
PRE DEVELOPMENT FLOW



msummers
Text Box
PRE DEVELOPMENT FLOW



msummers
Text Box
PRE DEVELOPMENT FLOW



msummers
Text Box
PRE DEVELOPMENT FLOW



msummers
Text Box
POST DEVELOPMENT FLOW



msummers
Text Box
POST DEVELOPMENT FLOW



msummers
Text Box
POST DEVELOPMENT FLOW



msummers
Text Box
POST DEVELOPMENT FLOW



msummers
Text Box
POST DEVELOPMENT FLOW











 

 

 

APPENDIX B 

San Ramon Creek Hydrograph Analysis 

 

 

 

 

 

 

 

 

 

 

 

 

 



Title: Ball Property Drainage Analysis
Date: 11/6/2013

Storm: 100-year 6-hour
Inflow Source: Contra Costa Small Watershed Hydrograph Method (HYDRO6) 
Watershed Area: Existing Total Shed A=157.5ac   ProposedTotal Shed A=159.41ac
Model: HEC-RAS 4.1.0
Assumptions: 1. Existing shed inflows to Camille Ave existing pipes system not included.

2. Detention basin (2.2 ac-ft) sized to mitigate peak runoff to existing

Location Map Property Development

Max Flow (cfs) 248             263             246                     9,737                           11,946                          11,984               11,985               11,988                  
Time Flow (cfs) Flow (cfs) Flow (cfs) Flow (cfs) Flow (cfs) Flow (cfs) Flow (cfs) Flow (cfs)

01Jan2000  0000 10 10.05 10.05 170.5 226 236 236 236
01Jan2000  0010 10 10.05 10.05 182.1 239 249 249 249
01Jan2000  0020 10 10.05 10.05 239.3 285 295 295 295
01Jan2000  0030 10 10.05 10.05 315.3 403 413 413 413
01Jan2000  0040 44.39 44.23 24.82 447.5 575 620 619 600
01Jan2000  0050 88.12 88.56 58.68 675.3 814 902 902 872
01Jan2000  0100 131.32 130.23 100.15 952.0 1174 1306 1305 1275
01Jan2000  0110 90.64 91.64 99.84 1311.1 1619 1710 1711 1719
01Jan2000  0120 54.13 54.79 73.19 1781.8 2122 2177 2177 2196
01Jan2000  0130 41.14 41.72 54.99 2207.7 2663 2704 2704 2718
01Jan2000  0140 42.76 43.03 47.47 2585.3 3043 3086 3086 3090
01Jan2000  0150 59.97 60.04 52.13 2916.0 3279 3339 3339 3331
01Jan2000  0200 100.04 100.19 78.08 3152.0 3484 3584 3584 3562
01Jan2000  0210 97.48 97.96 91.42 3313.7 3773 3870 3871 3864
01Jan2000  0220 80.43 81.08 87.38 3534.4 4150 4230 4231 4237
01Jan2000  0230 51.14 51.94 67.84 3757.3 4638 4689 4690 4706
01Jan2000  0240 46.14 46.52 55.02 4006.9 5020 5066 5067 5075
01Jan2000  0250 43.2 43.61 48.49 4222.7 5254 5297 5297 5302
01Jan2000  0300 38.01 38.47 42.98 4390.1 5338 5376 5377 5381
01Jan2000  0310 41.83 42.01 41.99 4437.2 5425 5467 5467 5467
01Jan2000  0320 60.94 61.2 50.28 4366.4 5523 5584 5584 5573
01Jan2000  0330 104.53 104.81 79.87 4263.1 5579 5683 5683 5659
01Jan2000  0340 154.36 154.45 117.14 4202.9 5624 5778 5778 5741
01Jan2000  0350 203.49 207.65 158.17 4294.2 5741 5944 5948 5899
01Jan2000  0400 248.37 262.99 245.84 4512.9 6103 6351 6366 6348
01Jan2000  0410 188.41 196.5 206.71 5044.9 6835 7023 7031 7041
01Jan2000  0420 129.48 130.93 149.97 6174.3 7985 8115 8116 8135
01Jan2000  0430 89.56 90.39 126.39 7137.1 9641 9730 9731 9767
01Jan2000  0440 69.25 69.8 99.08 8069.5 10617 10686 10686 10716
01Jan2000  0450 55.11 55.63 72.86 9025.3 10914 10970 10970 10987
01Jan2000  0500 46.37 46.83 57.58 9619.4 11080 11126 11126 11137
01Jan2000  0510 43.54 43.9 49.49 9737.1 11415 11459 11459 11465
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01Jan2000  0520 41.07 41.44 44.97 9632.0 11778 11819 11819 11823
01Jan2000  0530 37.75 38.16 41.2 9501.5 11946 11984 11985 11988
01Jan2000  0540 35.64 35.99 38.36 9324.1 11895 11930 11931 11933
01Jan2000  0550 28.3 28.71 33.85 9038.5 11708 11737 11737 11742
01Jan2000  0600 12.61 12.36 23 8651.6 11459 11472 11472 11482
01Jan2000  0610 10.05 10.09 15.96 8190.7 11142 11152 11152 11158
01Jan2000  0620 10 10.05 12.96 7660.1 10715 10725 10725 10728
01Jan2000  0630 10 10.05 11.46 7140.5 10152 10162 10162 10163
01Jan2000  0640 10 10.05 10.78 6641.1 9530 9540 9540 9540
01Jan2000  0650 10 10.05 10.43 6159.0 8894 8904 8904 8905
01Jan2000  0700 10 10.05 10.25 5724.8 8276 8286 8286 8286
01Jan2000  0710 10 10.05 10.16 5359.8 7694 7704 7704 7704
01Jan2000  0720 10 10.05 10.11 4995.0 7146 7156 7156 7156
01Jan2000  0730 10 10.05 10.08 4569.3 6703 6713 6713 6713
01Jan2000  0740 10 10.05 10.07 4154.4 6297 6307 6307 6307
01Jan2000  0750 10 10.05 10.06 3793.8 5883 5893 5893 5893
01Jan2000  0800 10 10.05 10.05 3494.4 5459 5469 5469 5469
01Jan2000  0810 10 10.05 10.05 3245.4 5051 5061 5061 5061
01Jan2000  0820 10 10.05 10.05 3034.2 4680 4690 4690 4690
01Jan2000  0830 10 10.05 10.05 2850.4 4355 4365 4365 4365
01Jan2000  0840 10 10.05 10.05 2693.5 4076 4086 4086 4086
01Jan2000  0850 10 10.05 10.05 2561.8 3835 3845 3845 3845
01Jan2000  0900 10 10.05 10.05 2453.4 3627 3637 3637 3637
01Jan2000  0910 10 10.05 10.05 2364.2 3448 3458 3458 3458
01Jan2000  0920 10 10.05 10.05 2289.5 3295 3305 3305 3305
01Jan2000  0930 10 10.05 10.05 2224.8 3167 3177 3177 3177
01Jan2000  0940 10 10.05 10.05 2167.1 3058 3068 3068 3068
01Jan2000  0950 10 10.05 10.05 2113.9 2965 2975 2975 2975
01Jan2000  1000 10 10.05 10.05 2064.1 2884 2894 2894 2894
01Jan2000  1010 10 10.05 10.05 2016.7 2812 2822 2822 2822
01Jan2000  1020 10 10.05 10.05 1971.4 2746 2756 2756 2756
01Jan2000  1030 10 10.05 10.05 1928.1 2684 2694 2694 2694
01Jan2000  1040 10 10.05 10.05 1887.6 2626 2636 2636 2636
01Jan2000  1050 10 10.05 10.05 1850.6 2570 2580 2580 2580
01Jan2000  1100 10 10.05 10.05 1816.9 2517 2527 2527 2527
01Jan2000  1110 10 10.05 10.05 1785.7 2467 2477 2477 2477
01Jan2000  1120 10 10.05 10.05 1756.2 2420 2430 2430 2430
01Jan2000  1130 10 10.05 10.05 1727.8 2376 2386 2386 2386
01Jan2000  1140 10 10.05 10.05 1700.2 2335 2345 2345 2345
01Jan2000  1150 10 10.05 10.05 1673.3 2296 2306 2306 2306
01Jan2000  1200 10 10.05 10.05 1646.8 2259 2269 2269 2269
01Jan2000  1210 1620.8 2222 2222 2222 2222
01Jan2000  1220 1595.3 2187 2187 2187 2187
01Jan2000  1230 1570.1 2152 2152 2152 2152
01Jan2000  1240 1545.4 2118 2118 2118 2118
01Jan2000  1250 1521.0 2085 2085 2085 2085
01Jan2000  1300 1497.0 2052 2052 2052 2052
01Jan2000  1310 1473.4 2020 2020 2020 2020
01Jan2000  1320 1450.2 1988 1988 1988 1988
01Jan2000  1330 1427.3 1956 1956 1956 1956
01Jan2000  1340 1404.8 1925 1925 1925 1925
01Jan2000  1350 1382.6 1895 1895 1895 1895
01Jan2000  1400 1360.8 1865 1865 1865 1865
01Jan2000  1410 1339.4 1836 1836 1836 1836
01Jan2000  1420 1318.2 1807 1807 1807 1807
01Jan2000  1430 1297.5 1778 1778 1778 1778
01Jan2000  1440 1277.0 1750 1750 1750 1750
01Jan2000  1450 1256.9 1723 1723 1723 1723
01Jan2000  1500 1237.1 1695 1695 1695 1695
01Jan2000  1510 1217.6 1669 1669 1669 1669
01Jan2000  1520 1198.4 1642 1642 1642 1642
01Jan2000  1530 1179.5 1617 1617 1617 1617
01Jan2000  1540 1160.9 1591 1591 1591 1591
01Jan2000  1550 1142.6 1566 1566 1566 1566
01Jan2000  1600 1124.6 1541 1541 1541 1541
01Jan2000  1610 1106.9 1517 1517 1517 1517
01Jan2000  1620 1089.4 1493 1493 1493 1493
01Jan2000  1630 1072.2 1470 1470 1470 1470
01Jan2000  1640 1055.3 1446 1446 1446 1446
01Jan2000  1650 1038.7 1424 1424 1424 1424
01Jan2000  1700 1022.3 1401 1401 1401 1401
01Jan2000  1710 1006.2 1379 1379 1379 1379
01Jan2000  1720 990.4 1357 1357 1357 1357
01Jan2000  1730 974.7 1336 1336 1336 1336
01Jan2000  1740 959.4 1315 1315 1315 1315
01Jan2000  1750 944.3 1294 1294 1294 1294
01Jan2000  1800 929.4 1274 1274 1274 1274
01Jan2000  1810 914.7 1254 1254 1254 1254
01Jan2000  1820 900.3 1234 1234 1234 1234
01Jan2000  1830 886.1 1214 1214 1214 1214
01Jan2000  1840 872.2 1195 1195 1195 1195
01Jan2000  1850 858.4 1177 1177 1177 1177
01Jan2000  1900 844.9 1158 1158 1158 1158
01Jan2000  1910 831.6 1140 1140 1140 1140
01Jan2000  1920 818.5 1122 1122 1122 1122
01Jan2000  1930 805.6 1104 1104 1104 1104
01Jan2000  1940 792.9 1087 1087 1087 1087
01Jan2000  1950 780.4 1070 1070 1070 1070
01Jan2000  2000 768.1 1053 1053 1053 1053
01Jan2000  2010 756.0 1036 1036 1036 1036
01Jan2000  2020 744.1 1020 1020 1020 1020
01Jan2000  2030 732.3 1004 1004 1004 1004
01Jan2000  2040 720.8 988 988 988 988
01Jan2000  2050 709.4 972 972 972 972
01Jan2000  2100 698.3 957 957 957 957
01Jan2000  2110 687.3 942 942 942 942
01Jan2000  2120 676.4 927 927 927 927
01Jan2000  2130 665.8 912 912 912 912
01Jan2000  2140 655.3 898 898 898 898
01Jan2000  2150 644.9 884 884 884 884
01Jan2000  2200 634.8 870 870 870 870
01Jan2000  2210 624.8 856 856 856 856
01Jan2000  2220 614.9 843 843 843 843
01Jan2000  2230 605.2 830 830 830 830
01Jan2000  2240 595.7 816 816 816 816
01Jan2000  2250 586.3 804 804 804 804
01Jan2000  2300 577.1 791 791 791 791
01Jan2000  2310 568.0 778 778 778 778
01Jan2000  2320 559.0 766 766 766 766
01Jan2000  2330 550.2 754 754 754 754
01Jan2000  2340 541.5 742 742 742 742
01Jan2000  2350 533.0 731 731 731 731
02Jan2000  0000 524.6 719 719 719 719




