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Project Description 
The East Cat Canyon Field Redevelopment project comprises approximately 2,100 acres 
of which 290 acres is proposed for disturbance and is located within the Solomon Hills 
northeast of the Gato Ridge mountain ranges within East Cat Canyon, approximately 10 
miles southeast of the communities of Santa Maria and Orcutt located in northern Santa 
Barbara County, California.  The property is owned and developed by Aera Energy LLC. 
The property consists of eight leases located within Sections 19, 20, 28, 29, 31 and 32 of 
Township 9N/Range 32W, SBBM and is outline on the attached location map.  (See 
Attached Drawing 072-13-026A). 

The proposed development will re-establish oil production in an existing oil field.  Prior 
wells have been abandoned and prior facilities have been removed.  There is no active 
production in the proposed project area.  The proposed project will use steam injection to 
develop an ultra-heavy bituminous resource.  Project plans include construction and 
restoration of approximately 73 well pads, construction and restoration of over nine miles 
of field access roads and drilling of up to 315 wells.  Planned wells include oil/gas 
production wells, steam injection wells, observation wells, water injection wells, and 
fresh water wells.  The project’s well pads and roadways have been designed to use 
existing well pads and roadways when possible. 

New process facilities and field systems will be constructed.  Process facilities will 
include: 1) a production group station for bulk separation of produced gas and liquids, 2) 
a central processing plant for cleaning and sales of produced oil, for cleaning and 
softening of produced water and for treatment of produced gas, and 3) a steam generation 
site (six once through steam generators rated at 85 million BTU/hour each) for 
production of saturated steam to be used for thermal enhanced oil recovery (TEOR).  All 
project steam will be generated by the recycle of produced water.  Field systems will 
include 1) a production gathering network, 2) a steam distribution network and 3) 
electrical power distribution and SCADA networks.  Project infrastructure will also 
include an office building, a multipurpose building, a warehouse and maintenance 
building and a facility control building.  A water system with a 3,000 barrel tank and fire 
water distribution is also planned.   

Main access to the project site will be from Cat Canyon Road.  Secondary access will be 
provided from Long Canyon Road.  The proposed project will disturb approximately 290 
acres.  Earthwork volumes are expected to be balanced onsite by project completion. 
Legacy fill material and excess material will be managed at a new Soil Reclamation Site.   

Project construction and well drilling will be phased.  Phase I activities will include the 
development of approximately 25% of the project.  In addition to field systems to support 
well production and injection, Phase I construction will include the initial capacities at a 
new Group Station, new Central Processing Facility and new Steam Generation Site.  The 
project’s water system, primary offices, main roadways and the Soil Reclamation Site 
will also be part of Phase I.  Activities for Phase I are expected to last approximately four 
years.  Phase II will develop the remaining resource and expand capacities at the Group 
Station, Central Processing Facility and Steam Generation Site.  Phase II construction and 
well drilling will start about three years after Phase I completion.  Phase II capacity 
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additions to processing facilities are expected to take up to two years.  Phase II well 
drilling and construction of field systems are planned to take place over a period of up to 
ten years.  Production from the project is expected to continue for more than 30 years.          

Project Site 
The topography of the area consists of a series of north-south aligned subdued hills with 
elevations ranging from about +500 to +1,000 feet above mean sea level (MSL).  The 
project is contained within 6 watersheds which ultimately discharge into the Sisquoc 
River to the north.  (See attached watershed map).  The watersheds consist of Cat Canyon 
(7000 acres), Long Canyon (893 acres), Olivera Canyon (1414 acres), and 3 unnamed 
blue lines (Unnamed 1&2 800 acres Unnamed #3 218 acres).  Cat Canyon is the principal 
stream in the area.  All watersheds are intermittent and flow to the north toward the 
community of Sisquoc.  All 6 creeks are well entrenched along most of their courses.  
(See Attached drawing 072-13-022A).  Watersheds were defined using the available 
topographical contours from Topo Depot.  Each watershed was further divided into both 
pre and post construction sub-watersheds.  (See Attached Drawing 072-13-023A thru 
023E for Pre Construction and 072-13-024A thru 024C for Post Construction).   

The Hydrological Soils Groups for areas within the project site were obtained from the 
United States Department of Agriculture, National Resource Conservation Services, Web 
Soil Survey site.  The Hydrological Soils Group appears to be predominantly Group C 
with some Group A and D dispersed within the watersheds.  Group C Soils have a slow 
infiltration rate when thoroughly wet.  These soils also have a slow rate of water 
transmission.  Group A soils have a high infiltration rate and low runoff potential when 
thoroughly wet.  They also have a high rate of water transmission.  Group D soils have a 
very slow infiltration rate and high potential for water runoff.  These soils have a very 
slow rate of water transmission.   

Unnamed Blue line #1 is predominantly Group C with Group A located within the 
channel.  A small patch of Group D is located along the southern edge of the watershed.  
(See Appendix A).  Unnamed Blue line #2 is predominantly Group C with Group A 
located within the channels and along the southern edge of the watershed.  A small patch 
of Group D is located along the southern edge of the watershed.  (See Appendix A).  
Unnamed Blue line #3 is predominantly Group C.  A small patch of Group D is located 
along the eastern edge of the watershed.  (See Appendix A).  Long Canyon is 
predominantly Group C with Group A located within the channels and along the southern 
end of the watershed.  A small patch of Group D is located along the northeastern edge of 
the watershed.  (See Appendix A).  Olivera Canyon is predominantly Group C with 
Group A located within the channels.  A patch of Group D is dispersed throughout the 
northern portion of the watershed.  (See Appendix A).   Cat Canyon is predominantly 
Group C to the southeast and predominantly Group D to the northwest with Group A 
located within the northwest portion of the channels.  (See Appendix A).  These soils 
groups will be used in determining weighted CN values needed for the final hydrology 
when design phase plans have been developed.    
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Methodology 
Runoff shall be conveyed safely, to prevent erosion from slopes and channels.  Basins 
have been provided where practical, but have been kept outside of the 6 defined blue line 
channels.  Disturbed slopes shall be revegetated with appropriate native or drought 
tolerant vegetation.  Permanent Channel crossings will be stabilized and energy 
dissipaters such as rip rap will be used at the outlet of storm drains, culverts or channels 
that enter unlined channels to minimize erosion potential.  There are 2 structures being 
proposed for creek crossing for this project.  Both culverts are sufficiently sized to handle 
the 100 year post construction flow.(See Figure 1).  One is at the entrance of the project 
site off of Cat Canyon Road crossing over Cat Canyon, which is a proposed 20’ x 12’ 
high U-shaped structure with a natural bottom.  (See Attached Drawing 072-13-016D).  
The other structure is on Long Canyon where the new tie-in road is proposed.  The box 
culvert will be a 4’ x 4’ Concrete Box Culvert.  (See Attached Drawing 072-13-016A).  

The hydrology was calculated for each watershed using the rational method Q=CIA as 
required by the Santa Barbara Flood Control District.  The runoff coefficients were 
calculated from the Santa Barbara County Flood Control District Rainfall 
Intensity/Runoff Coefficient equations Dated August 2003.  (See Appendix A)  The Pre 
construction Runoff Coefficients were calculated using the equation for Curve #4 - North 
County Agriculture, since most of the watershed is in a natural state and the current and 
proposed zoning is agriculture.  For the post construction runoff coefficients an 
interpolation between Curve #3 and Curve #4 was used for the disturbed area.  For 
facilities a higher C value was used and for the Central Processing Plant the equation for 
commercial was used, since most of the area will be paved.  As reaches were added to the 
discharge, the runoff coefficients were weighted based on area.   

Intensities were calculated using Rainfall Intensity equations from the Santa Barbara 
County Flood Control District Curve Construction for Sisquoc dated August 2003.  
Times of Concentration Values were obtained from the nomograph provided by the Santa 
Barbara County Flood Control District.  (See Appendix B).       

The flows for the 100, 50, 25, and 10 year pre and post construction events were 
calculated and provided in Tables 1 - 5 below for each junction of the watershed.  
Complete spreadsheets for each model run can be found in Appendix C.  Where practical 
and as shown on the field redevelopment plans detention basins will be provided to 
reduce the peak flows.  These basins will be sized to handle the incremental flows.  
Currently the basins are sized at a minimum of 0.1 acre feet per acre as required by Santa 
Barbara County Flood Control and Water Conservation District – Standard Conditions of 
Project Plan Approval.  The Santa Barbara Urban Hydrograph will be utilized in 
designing the final basin sizes based on the flows provided below and the project design 
documents.    
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Findings and Conclusions 
 
For Unnamed Blue Line #1 & #2 the project will increase the 100 year property boundary 
discharge by 88.10 cubic feet/sec.  For Unnamed Blue Line #3 and Olivera Canyon there 
will be no increase, since no development is planned within either watershed.  For Long 
Canyon the 100 year property boundary discharge will increase by 84.6 cubic feet per 
second and for Cat Canyon the 100 year property boundary discharge will increase by 
150.8 cubic feet per second.   See Tables 1 though 5 below for pre and post flows for the 
100 year, 50 year, 25 year and 10 year at various junction points throughout the project 
area.  A complete copy of the Rational Method calculations can be found in Appendix D 
and pre and post watershed maps can be found on attached drawings 072-13-022A thru 
072-13-024C.   
 
Based on the hydrologic soils group information the project area is predominantly group 
C and will have a slow infiltration rate and moderate runoff potential.  They will also 
have a slow rate of water transmission.  Areas within the existing natural drainage 
channels are shown as Group A and will have a high infiltration rate and low runoff 
potential.  These soils also have a high rate of water transmission.  See Appendix A for 
Hydrological Soils Maps for each watershed.    
 
Detention Basins have been strategically placed outside of existing blue line channels to 
reduce the increase in peak flow discharge caused by the development of the project site.  
Specific design and outflow discharge for post construction have not been determined, 
however the proposed detention basins are currently sized for a minimum 0.1 acre feet 
per acre and gravity bleeder lines will be designed for the 100 year 24 hour storm event 
developed condition to 0.07 cubic feet per second per acre as required by the Santa 
Barbara County Flood Control and Water Conservation District.  The terrain, proximity 
to existing blue lines and the preservation of existing oak trees had significantly limited 
size and location of detention basins.   Sixteen detention basins are proposed for the 
project area.  Basins typically vary in size from 2100 cubic yards to 7500 cubic yards 
averaging 3750 cubic yards, except for 3 basins.  Two basins exceed this range they are 
Basin A which is 18250 cubic yards and Basin G which is 14250 cubic yards.  The 
smallest basin is Basin D and it has 725 cubic yard capacity.  These basins will be more 
than sufficiently sized at the time of project development.  See drawing 072-13-024A 
thru C for proposed basin locations.         
 

There are 2 major creek crossings proposed for the project.  The main entrance off of Cat 
Canyon Road will cross Cat Canyon Creek.  A 20’ x 12’ U-shaped culvert is proposed for 
this entrance.  The second crossing is proposed where the main road through the project 
site ties into Long Canyon Road crossing Long Canyon Creek.  A 4’ x 4’ box culvert is 
proposed for this crossing.  Both crossings were sized for over a 100 year storm event for 
the developed condition.  Calculations can be found in Figure 1 below and on the 
attached drawings 072-13-016D and 072-13-016A. 
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TABLE 1 
Unnamed Blue Line #1 & #2 

Junction 
# 

 Area  

(acres) 

C TOC 

(min) 

Q100 

(cft/sec)

Q50 

(cft/sec)

Q25 

(cft/sec) 

Q10 

(cft/sec)

1 
Pre 99.92 0.62 8.5 207.2 174.9 138.4 103.1 

Post 96.26 0.82 8.0 311.2 281.7 246.0 208.6 

2 
Pre 250.35 0.57 17.6 337.0 277.4 214.7 155.2 

Post 243.14 0.61 16.4 396.4 352.1 301.9 247.4 

3 
Pre 342.72 0.56 21.6 412.4 338.4 261.0 186.7 

Post 335.51 0.59 20.3 463.9 411.1 343.8 272.1 

4 
Pre 476.95 0.53 24.4 511.9 418.7 321.9 227.9 

Post 472.25 0.56 23.1 580.3 505.6 423.7 335.6 

5 
Pre 52.04 0.67 7.0 129.1 109.4 86.8 65.3 

Post 52.24 0.83 7.0 160.2 145.0 126.6 107.4 

6 
Pre 142.75 0.61 10.4 268.0 224.1 175.1 127.9 

Post 143.63 0.71 10.1 312.9 275.2 231.8 187.2 

7 
Pre 671.94 0.55 26.8 715.2 586.0 451.6 320.2 

Post 668.12 0.59 25.5 817.1 708.4 590.2 463.4 

8 
Pre 744.66 0.54 30.5 735.9 601.9 463.1 326.5 

Post 740.84 0.58 29.1 832.9 717.8 593.7 460.8 

9 
Pre 800.64 0.53 36.4 706.7 576.4 442.2 309.0 

Post 796.82 0.56 35.0 794.8 681.5 560.9 430.9 

 

   TABLE 2 

Unnamed Blue Line #3 – No Development Pre Q’s = Post Q’s 

Junction 
# 

 Area  

(acres) 

C TOC 

(min) 

Q100 

(cft/sec)

Q50 

(cft/sec)

Q25 

(cft/sec) 

Q10 

(cft/sec)

10 Pre=Post 18.71 0.73 5.5 56.5 48.1 38.2 29.0 

11 Pre=Post 50.56 0.64 13.1 87.6 72.7 56.3 40.5 

12 Pre=Post 105.10 0.59 17.2 147.6 121.4 93.2 65.7 

13 Pre=Post 145.42 0.58 19.1 191.4 157.3 120.6 84.9 

14 Pre=Post 170.12 0.58 20.4 218.4 179.5 137.8 97.0 

15 Pre=Post 203.89 0.58 21.8 250.9 206.0 158.1 111.0 

End Pre=Post 218.00 0.57 23.3 255.0 208.9 160.0 111.9 
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TABLE 3 

Long Canyon 

Junction 
# 

 Area  

(acres) 

C TOC 

(min) 

Q100 

(cft/sec)

Q50 

(cft/sec)

Q25 

(cft/sec) 

Q10 

(cft/sec)

1 
Pre 49.72 0.62 9.0 100.6 85.0 67.3 50.1 

Post 49.72 0.62 9.0 100.6 85.0 67.3 50.1 

2 
Pre 154.34 0.56 15.1 218.9 181.3 140.5 100.3 

Post 150.31 0.56 15.1 214.8 179.9 141.9 103.8 

3 
Pre 196.86 0.56 16.5 269.8 223.4 173.2 123.5 

Post 193.26 0.59 16.5 276.7 235.6 190.4 144.3 

4 
Pre 285.54 0.57 17.7 381.4 315.9 245.1 175.0 

Post 285.65 0.62 17.6 420.0 361.6 297.3 230.3 

5 
Pre 344.52 0.57 20.4 430.2 355.7 275.6 196.1 

Post 344.63 0.61 20.3 467.0 399.0 324.7 247.8 

6 
Pre 481.55 0.56 24.3 551.2 454.6 351.5 248.6 

Post 483.14 0.65 24.1 634.6 544.1 446.0 342.5 

7 
Pre 583.14 0.56 27.9 615.8 506.6 390.9 274.9 

Post 585.22 0.64 27.5 711.6 609.0 498.6 381.4 

8 
Pre 643.48 0.55 30.4 642.2 527.4 406.2 284.5 

Post 644.92 0.62 30.0 734.8 628.6 514.6 393.3 

9 
Pre 711.53 0.54 32.8 673.6 552.1 424.5 295.9 

Post 712.97 0.61 32.3 764.1 650.7 529.8 401.3 

10 
Pre 755.40 0.54 34.0 701.4 574.7 441.7 307.6 

Post 756.84 0.60 33.5 790.9 672.0 545.5 411.4 

11 
Pre 792.08 0.54 35.3 720.1 589.6 453.0 315.1 

Post 793.52 0.60 34.8 808.4 685.6 555.3 417.1 

12 
Pre 866.27 0.53 38.2 745.2 609.1 467.2 323.4 

Post 867.71 0.58 37.6 831.4 702.3 566.3 422.0 

End 
Pre 892.33 0.52 40.1 741.5 605.3 463.7 320.1 

Post 893.77 0.57 39.4 826.1 696.7 560.8 416.5 
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   TABLE 4 

Olivera Canyon – No Development Pre Q’s = Post Q’s 

Junction 
# 

 Area  

(acres) 

C TOC 

(min) 

Q100 

(cft/sec)

Q50 

(cft/sec)

Q25 

(cft/sec) 

Q10 

(cft/sec)

1 Pre=Post 52.85 0.63 8.0 115.8 97.9 77.5 57.9 

2 Pre=Post 131.61 0.61 12.2 228.3 190.6 149.0 108.4 

3 Pre=Post 239.48 0.58 15.6 345.9 286.8 222.4 159.2 

4 Pre=Post 374.21 0.56 17.0 504.8 417.8 323.7 230.8 

5 Pre=Post 450.48 0.55 18.9 568.4 469.4 363.0 257.6 

6 Pre=Post 553.10 0.55 19.4 686.9 567.1 438.4 310.8 

7 Pre=Post 645.57 0.54 22.8 732.3 602.7 464.7 327.2 

8 Pre=Post 729.87 0.53 25.5 772.5 634.1 487.7 341.3 

12 Pre=Post 129.72 0.52 14.0 179.6 150.4 118.4 86.1 

13 Pre=Post 242.94 0.53 18.0 303.7 252.9 197.8 142.2 

14 Pre=Post 273.69 0.54 21.6 318.5 264.5 206.4 147.7 

15 Pre=Post 376.01 0.54 24.9 404.5 334.9 260.5 185.1 

16 Pre=Post 414.91 0.54 25.8 441.7 365.6 284.3 202.0 

9 Pre=Post 1237.61 0.44 29.4 1003.1 812.1 613.8 411.9 

10 Pre=Post 1312.69 0.44 30.6 1052.4 852.5 645.0 433.6 

18 Pre=Post 57.91 0.58 10.2 103.4 87.1 68.8 50.8 

19 Pre=Post 83.20 0.59 11.6 142.7 119.8 94.4 69.3 

11 Pre=Post 1414.01 0.45 26.7 1236.3 1005.3 763.7 518.2 
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TABLE 5 

Cat Canyon 

Junction 
# 

 Area  

(acres) 

C TOC 

(min) 

Q100 

(cft/sec)

Q50 

(cft/sec)

Q25 

(cft/sec) 

Q10 

(cft/sec)

1 
Pre 247.4 0.52 14.0 337.7 282.6 222.2 161.2 

Post 247.4 0.52 14.0 337.7 282.6 222.2 161.2 

2 
Pre 462.23 0.50 29.9 423.2 346.7 266.5 185.3 

Post 462.23 0.50 29.9 423.2 346.7 266.5 185.3 

3 
Pre 731.13 0.49 36.1 601.2 490.7 376.1 259.3 

Post 731.13 0.49 35.6 601.2 490.7 376.1 259.3 

4 
Pre 1026.86 0.46 42.5 737.6 598.8 456.4 310.3 

Post 1026.86 0.46 41.4 737.6 598.8 456.4 310.3 

5 
Pre 1356.65 0.44 47.2 887.3 717.6 544.7 366.4 

Post 1356.65 0.44 45.6 887.3 717.6 544.7 366.4 

6 
Pre 1508.66 0.44 48.6 985.0 797.2 605.8 408.3 

Post 1508.66 0.44 46.9 985.0 797.2 605.8 408.3 

7 
Pre 1970.18 0.44 52.2 1241.8 1004.6 763.4 513.9 

Post 1970.18 0.44 50.1 1241.8 1004.6 763.4 513.9 

8 
Pre 2218.99 0.43 55.9 1338.4 1080.9 819.9 549.4 

Post 2218.99 0.43 53.4 1338.4 1080.9 819.9 549.4 

9A 
Pre 339.52 0.55 11.5 543.8 456.6 359.9 263.8 

Post 339.52 0.55 11.5 543.8 456.6 359.9 263.8 

9 
Pre 2742.25 0.45 60.0 1667.7 1352.1 1028.0 693.7 

Post 2742.25 0.45 56.7 1667.7 1352.1 1028.0 693.7 

10 
Pre 2913.33 0.45 63.3 1735.0 1406.3 1069.4 721.3 

Post 2913.33 0.45 59.5 1735.0 1406.3 1069.5 721.4 

11 
Pre 3369.76 0.44 71.3 1877.0 1518.5 1153.0 773.8 

Post 3369.75 0.44 66.3 1877.0 1518.5 1153.0 773.8 

13 
Pre 210.17 0.55 11.0 342.2 287.2 226.3 165.8 

Post 210.17 0.55 11.0 342.2 287.2 226.3 165.8 

12 
Pre 3704.27 0.45 72.8 2057.4 1664.9 1264.8 849.6 

Post 3704.26 0.45 67.6 2057.4 1664.9 1264.9 849.6 

14 
Pre 4026.50 0.44 75.4 2188.2 1769.7 1343.8 901.2 

Post 4026.49 0.44 69.8 2188.2 1769.7 1343.8 901.2 
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Cat Canyon (con’t) 

Junction 
# 

 Area  

(acres) 

C TOC 

(min) 

Q100 

(cft/sec)

Q50 

(cft/sec)

Q25 

(cft/sec) 

Q10 

(cft/sec)

15 Pre 4427.25 0.43 82.7 2227.2 1794.5 1356.8 900.6 

 Post 4427.24 0.43 75.8 2227.2 1794.5 1356.8 900.6 

24 
Pre 359.89 0.53 14.0 504.2 422.4 332.7 242.3 

Post 359.89 0.53 14.0 504.2 422.4 332.7 242.3 

25 
Pre 460.25 0.54 15.4 630.7 527.5 415.1 301.7 

Post 460.25 0.54 15.4 630.7 527.5 415.1 301.7 

16 
Pre 5030.80 0.44 86.4 2544.5 2053.9 1557.3 1039.1 

Post 5030.42 0.44 78.9 2555.7 2063.5 1570.0 1051.4 

17 
Pre 5136.89 0.44 88.8 2592.8 2093.0 1587.5 1059.5 

Post 5138.23 0.45 80.9 2646.7 2144.2 1640.3 1108.2 

26 
Pre 357.15 0.56 11.0 591.6 497.0 392.0 287.9 

Post 357.15 0.56 11.0 591.6 497.0 392.0 287.9 

18 
Pre 5674.03 0.44 94.1 2809.5 2268.4 1721.8 1149.8 

Post 5675.28 0.45 85.1 2862.5 2318.5 1773.6 1197.5 

28 
Pre 107.38 0.73 9.5 247.7 209.3 165.8 123.6 

Post 108.61 1.10 8 413.8 374.5 327.1 277.4 

27 
Pre 168.44 0.83 10.5 425.0 357.9 282.7 209.3 

Post 176.70 1.14 8.9 664.7 598.5 519.6 436.4 

19 
Pre 5981.21 0.45 95.4 3030.5 2434.2 1851.2 1240.8 

Post 5990.46 0.48 85.9 3152.3 2569.5 1984.8 1362.0 

20 
Pre 6045.15 0.46 97.5 3042.4 2443.4 1858.0 1244.8 

Post 6036.78 0.47 87.5 3138.3 2559.0 1977.9 1358.2 

21 
Pre 6191.49 0.45 99.5 3062.4 2457.8 1867.5 1248.7 

Post 6180.98 0.47 89.4 3170.3 2589.2 2006.4 1383.2 

22 
Pre 6365.30 0.45 102.7 3080.1 2470.2 1875.3 1251.1 

Post 6369.89 0.47 91.8 3201.7 2613.4 2024.2 1393.4 

29 
Pre 62.03 0.70 6.1 172.2 147.1 116.0 87.7 

Post 61.14 1.24 6.1 291.8 264.2 230.3 195.7 

23 
Pre 6995.11 0.44 110.7 3242.3 2598.1 1970.3 1308.2 

Post 6998.77 0.47 98.0 3393.1 3066.9 2692.7 1475.1 
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     FIGURE 1 

Creek Crossing Calculations 

Using Manning’s Equation 
 
Q = 1.486/n * A * R^2/3 * S^1/2 
 
Q = Discharge  
n = Manning's roughness coefficient 
A = Cross Sectional Area 
R = Hydraulic Radius 
S = Slope of Culvert 
 
For Cat Canyon Creek Crossing at Junction 20 
 
Using a 20 x 12 U-Shape Concrete Culvert 
Q100 = 3138.3 cubic feet per second per Post Construction 100 year Rational method 
n = 0.02075 
A = 240 
R = 3.75 
S = .0147 
 
Solve for Q 

                Q =  5.029.9 cubic feet per second (calc) 
 
Culvert is sufficiently sized for 100 year post construction flow. 
 
 
For Long Canyon Creek Crossing at Junction 3 
 
Using a 4 x 4 Concrete Box Culvert 
Q100 = 276.7 cubic feet per second per Post Construction 100 year Rational method 
n = 0.012 
A = 15.65 
R = 1.04 
S = .0259 
 
Solve for Q 

Q = 320.2 cubic feet per second (calc)  
 
Culvert is sufficiently sized for 100 year post construction flow. 
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Rating Polygons

A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Lines
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Points
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 1:20,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil line
placement. The maps do not show the small areas of contrasting
soils that could have been shown at a more detailed scale.

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

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more accurate
calculations of distance or area are required.

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

Soil Survey Area:  Northern Santa Barbara Area, California
Survey Area Data:  Version 8, Dec 7, 2013

Soil map units are labeled (as space allows) for map scales 1:50,000
or larger.

Date(s) aerial images were photographed:  May 7, 2010—Jun 10,
2010

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

Hydrologic Soil Group— Summary by Map Unit — Northern Santa Barbara Area, California (CA672)

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

ArF Arnold sand, 15 to 45
percent slopes

A 0.7 0.6%

ChF Chamise shaly loam, 15
to 45 percent slopes

C 50.8 45.2%

ChG Chamise shaly loam, 45
to 75 percent slopes

C 0.4 0.3%

EdD2 Elder sandy loam, 9 to 15
percent slopes,
eroded

A 21.9 19.4%

RuG Rough broken land D 1.4 1.2%

SfG San Andreas-Tierra
complex, 30 to 75
percent slopes

C 37.4 33.2%

Totals for Area of Interest 112.5 100.0%

Hydrologic Soil Group—Northern Santa Barbara Area, California UNBL 1
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National Cooperative Soil Survey
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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

Component Percent Cutoff:   None Specified

Tie-break Rule:  Higher

Hydrologic Soil Group—Northern Santa Barbara Area, California UNBL 1
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Rating Polygons

A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Lines
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Points
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 1:20,000.

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

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more accurate
calculations of distance or area are required.

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

Soil Survey Area:  Northern Santa Barbara Area, California
Survey Area Data:  Version 8, Dec 7, 2013

Soil map units are labeled (as space allows) for map scales 1:50,000
or larger.

Date(s) aerial images were photographed:  May 7, 2010—Jun 10,
2010

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

Hydrologic Soil Group— Summary by Map Unit — Northern Santa Barbara Area, California (CA672)

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

ArF Arnold sand, 15 to 45
percent slopes

A 61.6 8.9%

CfD Chamise shaly sandy
loam, 9 to 15 percent
slopes

C 24.1 3.5%

ChF Chamise shaly loam, 15
to 45 percent slopes

C 166.1 24.1%

ChG Chamise shaly loam, 45
to 75 percent slopes

C 144.8 21.0%

CuA Corralitos loamy sand, 0
to 2 percent slopes

A 2.3 0.3%

EdC2 Elder sandy loam, 2 to 9
percent slopes,
eroded

A 0.0 0.0%

EdD2 Elder sandy loam, 9 to 15
percent slopes,
eroded

A 84.0 12.2%

PtC Positas fine sandy loam,
2 to 9 percent slopes

D 2.2 0.3%

PtD Positas fine sandy loam,
9 to 15 percent slopes

D 9.7 1.4%

Rs Riverwash D 0.2 0.0%

RuG Rough broken land D 13.6 2.0%

SfE San Andreas-Tierra
complex, 15 to 30
percent slopes

C 10.4 1.5%

SfG San Andreas-Tierra
complex, 30 to 75
percent slopes

C 169.6 24.6%

Totals for Area of Interest 688.6 100.0%

Hydrologic Soil Group—Northern Santa Barbara Area, California UNBL 2
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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

Component Percent Cutoff:   None Specified

Tie-break Rule:  Higher
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Rating Polygons

A

A/D

B

B/D

C
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D

Not rated or not available

Soil Rating Lines
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Not rated or not available

Soil Rating Points
A

A/D

B
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Not rated or not available

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 1:20,000.

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

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more accurate
calculations of distance or area are required.

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

Soil Survey Area:  Northern Santa Barbara Area, California
Survey Area Data:  Version 8, Dec 7, 2013

Soil map units are labeled (as space allows) for map scales 1:50,000
or larger.

Date(s) aerial images were photographed:  May 7, 2010—Jun 10,
2010

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

Hydrologic Soil Group— Summary by Map Unit — Northern Santa Barbara Area, California (CA672)

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

ChD Chamise shaly loam, 9 to
15 percent slopes

C 76.6 35.1%

ChF Chamise shaly loam, 15
to 45 percent slopes

C 3.2 1.4%

ChG Chamise shaly loam, 45
to 75 percent slopes

C 114.9 52.7%

PtD Positas fine sandy loam,
9 to 15 percent slopes

D 23.3 10.7%

Totals for Area of Interest 218.0 100.0%

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.

Hydrologic Soil Group—Northern Santa Barbara Area, California UNBL 3

Natural Resources
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Page 3 of 4



Rating Options

Aggregation Method:  Dominant Condition

Component Percent Cutoff:   None Specified

Tie-break Rule:  Higher
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Rating Polygons
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Not rated or not available

Soil Rating Lines
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Not rated or not available

Soil Rating Points
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Not rated or not available

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 1:20,000.

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

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more accurate
calculations of distance or area are required.

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

Soil Survey Area:  Northern Santa Barbara Area, California
Survey Area Data:  Version 8, Dec 7, 2013

Soil map units are labeled (as space allows) for map scales 1:50,000
or larger.

Date(s) aerial images were photographed:  May 7, 2010—Jun 10,
2010

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

Hydrologic Soil Group— Summary by Map Unit — Northern Santa Barbara Area, California (CA672)

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

ArF Arnold sand, 15 to 45
percent slopes

A 223.7 25.1%

CeE2 Chamise sandy loam, 5
to 30 percent slopes,
eroded

C 19.8 2.2%

ChD Chamise shaly loam, 9 to
15 percent slopes

C 25.5 2.9%

ChF Chamise shaly loam, 15
to 45 percent slopes

C 109.5 12.3%

ChG Chamise shaly loam, 45
to 75 percent slopes

C 165.2 18.5%

CtD2 Corralitos sand, 2 to 15
percent slopes,
eroded

A 24.5 2.7%

CuC Corralitos loamy sand, 2
to 9 percent slopes

A 61.8 6.9%

EdC2 Elder sandy loam, 2 to 9
percent slopes,
eroded

A 30.6 3.4%

PtD Positas fine sandy loam,
9 to 15 percent slopes

D 63.9 7.2%

RuG Rough broken land D 5.7 0.6%

SfE San Andreas-Tierra
complex, 15 to 30
percent slopes

C 9.5 1.1%

SfG San Andreas-Tierra
complex, 30 to 75
percent slopes

C 152.9 17.1%

Totals for Area of Interest 892.6 100.0%

Hydrologic Soil Group—Northern Santa Barbara Area, California Long Canyon
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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

Component Percent Cutoff:   None Specified

Tie-break Rule:  Higher
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Rating Polygons

A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Lines
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Points
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 1:20,000.

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

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more accurate
calculations of distance or area are required.

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

Soil Survey Area:  Northern Santa Barbara Area, California
Survey Area Data:  Version 8, Dec 7, 2013

Soil map units are labeled (as space allows) for map scales 1:50,000
or larger.

Date(s) aerial images were photographed:  May 7, 2010—Jun 10,
2010

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

Hydrologic Soil Group— Summary by Map Unit — Northern Santa Barbara Area, California (CA672)

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

ArF Arnold sand, 15 to 45
percent slopes

A 16.9 1.2%

BnD2 Betteravia loamy sand,
dark variant, 5 to 15
percent slopes,
eroded

C 10.3 0.7%

CeE2 Chamise sandy loam, 5
to 30 percent slopes,
eroded

C 62.9 4.4%

ChD Chamise shaly loam, 9 to
15 percent slopes

C 139.4 9.9%

ChF Chamise shaly loam, 15
to 45 percent slopes

C 96.8 6.8%

ChG Chamise shaly loam, 45
to 75 percent slopes

C 174.4 12.3%

ChG2 Chamise shaly loam, 30
to 75 percent slopes,
eroded

C 257.1 18.2%

CuA Corralitos loamy sand, 0
to 2 percent slopes

A 3.1 0.2%

CuC Corralitos loamy sand, 2
to 9 percent slopes

A 41.1 2.9%

CuD Corralitos loamy sand, 9
to 15 percent slopes

A 69.7 4.9%

EdD2 Elder sandy loam, 9 to 15
percent slopes,
eroded

A 10.5 0.7%

GmG Gaviota sandy loam, 30
to 75 percent slopes,
MLRA 15

D 2.6 0.2%

PtC Positas fine sandy loam,
2 to 9 percent slopes

D 19.3 1.4%

PtD Positas fine sandy loam,
9 to 15 percent slopes

D 137.3 9.7%

PtD3 Positas fine sandy loam,
9 to 15 percent slopes,
severely eroded

D 11.4 0.8%

SfE San Andreas-Tierra
complex, 15 to 30
percent slopes

C 40.5 2.9%

SfG San Andreas-Tierra
complex, 30 to 75
percent slopes

C 320.9 22.7%

Totals for Area of Interest 1,414.2 100.0%
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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

Component Percent Cutoff:   None Specified

Tie-break Rule:  Higher
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Rating Polygons

A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Lines
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Points
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 1:20,000.

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

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more accurate
calculations of distance or area are required.

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

Soil Survey Area:  Northern Santa Barbara Area, California
Survey Area Data:  Version 8, Dec 7, 2013

Soil map units are labeled (as space allows) for map scales 1:50,000
or larger.

Date(s) aerial images were photographed:  May 7, 2010—Jun 10,
2010

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

Hydrologic Soil Group— Summary by Map Unit — Northern Santa Barbara Area, California (CA672)

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

ArD Arnold sand, 5 to 15
percent slopes

A 113.8 1.6%

ArF Arnold sand, 15 to 45
percent slopes

A 498.1 7.1%

BnD2 Betteravia loamy sand,
dark variant, 5 to 15
percent slopes,
eroded

C 97.0 1.4%

BoD2 Botella loam, 2 to 15
percent slopes,
eroded

C 264.5 3.8%

CeE2 Chamise sandy loam, 5
to 30 percent slopes,
eroded

C 35.6 0.5%

CfD Chamise shaly sandy
loam, 9 to 15 percent
slopes

C 197.6 2.8%

ChF Chamise shaly loam, 15
to 45 percent slopes

C 106.9 1.5%

ChG Chamise shaly loam, 45
to 75 percent slopes

C 219.8 3.1%

ChG2 Chamise shaly loam, 30
to 75 percent slopes,
eroded

C 70.3 1.0%

CkF Chamise clay loam, 30 to
45 percent slopes

C 91.2 1.3%

CtA Corralitos sand, 0 to 2
percent slopes

A 28.0 0.4%

CtD Corralitos sand, 2 to 15
percent slopes

A 170.3 2.4%

CuC Corralitos loamy sand, 2
to 9 percent slopes

A 116.7 1.7%

CuD Corralitos loamy sand, 9
to 15 percent slopes

A 4.8 0.1%

CwE Crow Hill loam, 15 to 30
percent slopes

C 65.2 0.9%

CwF Crow Hill loam, 30 to 45
percent slopes

C 385.2 5.5%

CwG Crow Hill loam, 45 to 75
percent slopes

C 158.3 2.3%

DaF3 Diablo silty clay, 15 to 45
percent slopes,
severely eroded

D 1.0 0.0%
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Hydrologic Soil Group— Summary by Map Unit — Northern Santa Barbara Area, California (CA672)

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

EdA2 Elder sandy loam, 0 to 2
percent slopes,
eroded

A 55.0 0.8%

EdC2 Elder sandy loam, 2 to 9
percent slopes,
eroded

A 86.7 1.2%

EmC Elder loam, 2 to 9 percent
slopes

A 115.5 1.7%

EnD2 Elder shaly loam, 9 to 15
percent slopes,
eroded

A 18.1 0.3%

GmG Gaviota sandy loam, 30
to 75 percent slopes,
MLRA 15

D 1,298.3 18.6%

GsD Gazos clay loam, 9 to 15
percent slopes

C 33.0 0.5%

GsE Gazos clay loam, 15 to
30 percent slopes

C 50.3 0.7%

GsF Gazos clay loam, 30 to
45 percent slopes

C 435.0 6.2%

GsG Gazos clay loam, 45 to
75 percent slopes

C 17.9 0.3%

LmG Lopez shaly clay loam,
15 to 75 percent
slopes

D 142.6 2.0%

RuG Rough broken land D 690.2 9.9%

SfD San Andreas-Tierra
complex, 5 to 15
percent slopes

C 83.0 1.2%

SfE San Andreas-Tierra
complex, 15 to 30
percent slopes

C 426.6 6.1%

SfF3 San Andreas-Tierra
complex, 9 to 45
percent slopes,
severely eroded

C 140.7 2.0%

SfG San Andreas-Tierra
complex, 30 to 75
percent slopes

C 349.1 5.0%

Sh Sandy alluvial land B 76.7 1.1%

SpG Sedimentary rock land D 69.6 1.0%

SrG Shedd silty clay loam, 45
to 75 percent slopes

C 2.3 0.0%

TdF Terrace escarpments,
loamy

26.0 0.4%

TnE2 Tierra sandy loam, 15 to
30 percent slopes,
eroded

D 89.8 1.3%
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Hydrologic Soil Group— Summary by Map Unit — Northern Santa Barbara Area, California (CA672)

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

TrD Tierra loam, 9 to 15
percent slopes

D 36.7 0.5%

TrE2 Tierra loam, 15 to 30
percent slopes,
eroded

D 5.7 0.1%

TrE3 Tierra loam, 5 to 30
percent slopes,
severely eroded

D 123.4 1.8%

Totals for Area of Interest 6,996.4 100.0%

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

Component Percent Cutoff:   None Specified
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Tie-break Rule:  Higher
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Appendix B 

 

Runoff Coefficient Equations and Curves 

 

 

  



 
 
 

Rainfall Intensity/Runoff Coefficient Equations   
SBCFCD August, 2003    
      
Curve #1 - Commercial       
Equation: C = .60*(RI)^.21     

Rainfall Intensity (in/hr) Runoff Coefficient Synthetic Value Variation 
1 0.6 0.6 0

1.5 0.66 0.653326711 0.006673289
2 0.7 0.69401291 0.00598709

2.5 0.73 0.727308482 0.002691518
3 0.76 0.755695287 0.004304713

3.5 0.78 0.780558648 -0.000558648
4 0.8 0.802756533 -0.002756533

Curve #2 - South Coast Single Family     
Equation: C = -.01643+.6228(RI)-.225(RI)^2+.04115(RI)^3-.002848(RI)^4

Rainfall Intensity (in/hr) Runoff Coefficient Synthetic Value Variation 
1 0.42 0.419672 0.000328

1.5 0.535 0.53598325 -0.00098325
2 0.615 0.612802 0.002198

2.5 0.665 0.66603875 -0.00103875
3 0.708 0.707332 0.000668

3.5 0.745 0.74404825 0.00095175
4 0.78 0.779282 0.000718

Curve #3 - North County Single Family, South Coast Agriculture 
Equation: C = .004071+.3989(RI)-.07952(RI)^2+.006444(RI)^3 

Rainfall Intensity (in/hr) Runoff Coefficient Synthetic Value Variation 
1 0.33 0.329895 0.000105

1.5 0.445 0.4452495 -0.0002495
2 0.535 0.535343 -0.000343

2.5 0.605 0.6050085 -8.5E-06
3 0.66 0.659079 0.000921

3.5 0.701 0.7023875 -0.0013875
4 0.74 0.739767 0.000233

Curve #4 - North County Agriculture     
Equation: C = 1.01*(RI)^.29-.837   

Rainfall Intensity (in/hr) Runoff Coefficient Synthetic Value Variation 
1 0.18 0.173 0.007

1.5 0.3 0.299024869 0.000975131
2 0.39 0.39786668 -0.00786668

2.5 0.48 0.480419163 -0.000419163
3 0.55 0.551949762 -0.001949762

3.5 0.61 0.615449718 -0.005449718
4 0.67 0.672797741 -0.002797741
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Appendix C 

 

Rainfall intensity Equations and Curves 

For Siquoc 

 

 

  



Curve Construction for Sisquoc
SBCFCD August, 2003

Area: Sisquoc
Gage #: 256
Elevation: 420
Years of Record: 33

Duration (mins.): 15 30 45 60 75 90 105 120 135 150 165 180
Frequency (yrs):

10 0.43 0.61 0.750188 0.88 0.98625 1.086 1.19875 1.28 1.338383 1.399428 1.463259 1.53
25 0.51 0.74 0.908477 1.07 1.18875 1.311 1.4385 1.55 1.6201 1.693369 1.769953 1.85
50 0.58 0.83 1.015754 1.2 1.335 1.476 1.60825 1.74 1.819398 1.90242 1.989229 2.08

100 0.64 0.92 1.125281 1.33 1.48125 1.632 1.79025 1.93 2.018696 2.111469 2.208505 2.31

Duration (mins.): 15 30 45 60 75 90 105 120 135 150 165 180
Frequency (yrs):

10 1.72 1.22 1 0.88 0.789 0.724 0.685 0.64 0.594837 0.559771 0.532094 0.51
25 2.04 1.48 1.211 1.07 0.951 0.874 0.822 0.775 0.720044 0.677348 0.643619 0.616667
50 2.32 1.66 1.354 1.2 1.068 0.984 0.919 0.87 0.808621 0.760968 0.723356 0.693333

100 2.56 1.84 1.5 1.33 1.185 1.088 1.023 0.965 0.897198 0.844587 0.803093 0.77

Duration (mins.): 15 30 45 60 75 90 105 120 135 150 165 180
Frequency (yrs):

10 1.711732 1.227274 1.010224 0.87992781 0.790552 0.724308 0.672649 0.630889 0.59621 0.566808 0.541461 0.519313
25 2.027831 1.460981 1.206017 1.052585344 0.94715 0.868893 0.807793 0.758351 0.717257 0.682388 0.652308 0.626007
50 2.311384 1.65721 1.364124 1.188182775 1.067496 0.978046 0.908291 0.8519 0.805074 0.765371 0.731145 0.701237

100 2.555429 1.833456 1.509812 1.315458531 1.182108 1.083252 1.006148 0.943808 0.892035 0.848133 0.810283 0.777206

Frequency (yrs):
10 RI = 6.28*(TOC) -̂0.48 RI = Rainfall Intensity
25 RI = 7.3*(TOC) -̂0.473 TOC = Time of Concentration/Storm Duration
50 RI = 8.48*(TOC) -̂0.48

100 RI = 9.35*(TOC) -̂0.479

Duration (mins.): 15 30 45 60 75 90 105 120 135 150 165 180
Frequency (yrs):

10 -0.008268 0.007274 0.010224 -7.21904E-05 0.001552 0.000308 -0.012351 -0.009111 0.001373 0.007036 0.009367 0.009313
25 -0.012169 -0.019019 -0.004983 -0.017414656 -0.00385 -0.005107 -0.014207 -0.016649 -0.002787 0.005041 0.008689 0.00934
50 -0.008616 -0.00279 0.010124 -0.011817225 -0.000504 -0.005954 -0.010709 -0.0181 -0.003548 0.004403 0.007789 0.007904

100 -0.004571 -0.006544 0.009812 -0.014541469 -0.002892 -0.004748 -0.016852 -0.021192 -0.005164 0.003545 0.007191 0.007206

Note: "Actual" Curves taken from Santa Barbara County Flood Control District Recording Data. Data available for 15, 30, 60, 120 and 180 minutes.
Intermediate values were determined visually and by using Excel "Series" extrapolation. 

Variation (in.):

Depth/Duration (mins)

Intensity/Duration

Synthetic Curve Values:

Curve Equations:
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Appendix D 

 

Rational Method Calculations 

 

 

 

 

 

 



DS-13186-114
Edited By: RSD

Rational Method
Pre Construction
Q= 100 YEAR FLOW

T.J. Cross Engineers
08/18/14

Checked By:JAC

DS-13186-114
Point of 

Concentration Δ Total Delta Total
Mannings 

n
Hydraulic 
Radius R

Unnamed Blueline #1 & #2
NNBL2-1 2A, J1 Initial Area 230 2558 9.0% 8.5 8.5 3.35 0.60 47.71 47.71 95.7
NNBL2-2 2B, J1 Initial Area 230 1927 11.9% 7.0 7.0 3.68 0.64 23.71 23.71 55.6
NNBL2-3 2C, J1 Initial Area 240 1874 12.8% 7.0 7.0 3.68 0.64 28.5 28.50 66.8
Junction 1 8.5 3.35 0.62 99.92 207.2

NNBL2-4 J1, J2 J1-J2 100 2528 4.0% 4.63 9.1 17.6 2.37 0.56 51.72 151.64 202.5 0.04 0.49
NNBL2-5 2D, J2 Initial Area 334 3668 9.1% 11.0 11.0 2.96 0.55 78.76 78.76 127.8
NNBL2-6 2E, J2 Initial Area 170 1481 11.5% 5.5 5.5 4.13 0.69 19.95 19.95 56.6
Junction 2 J2 17.6 2.37 0.57 250.35 337.0

NNBL2-7 J2,J3 J2-J3 70 2077 3.4% 8.71 4.0 21.6 2.15 0.54 54.73 305.08 355.4 0.04 1.44
NNBL2-8 2F, J3 Initial Area 194 1325 14.7% 4.5 4.5 4.55 0.73 15.65 15.65 52.0
NNBL2-9 2G, J3 Initial Area 120 1445 8.3% 5.5 5.5 4.13 0.69 21.99 21.99 62.4
Junction 3 J3 21.6 2.15 0.56 342.72 412.4

NNBL2-10 J3,J4 J3-J4 40 1433 2.8% 8.40 2.8 24.4 2.02 0.55 22.03 364.75 406.6 0.04 1.57
NNBL1-1 1A, J4 Initial Area 410 5501 7.4% 17.2 17.2 2.39 0.46 112.2 112.20 124.6
Junction 4 J4 24.4 2.02 0.53 476.95 511.9

NNBL2-11 2H,J5 Initial Area 272 2184 12.4% 7.0 7.0 3.68 0.64 35.8 35.80 83.9

C
Area 

Description
Delta H 

(ft) L (ft)

TOC (min)

S (%)

100 Year Flow    -      PRE CONSTRUCTION

Area

Q       
(cfs)V (fps) I

NNBL2-12 2J,J5 Initial Area 192 1139 16.8% 4.0 4.0 4.81 0.76 16.24 16.24 59.1
Junction 5 J5 7.0 3.68 0.67 52.04 129.1

NNBL2-13 J5,J6 J5-J6 83 1700 4.9% 8.49 3.3 10.3 3.05 0.62 40.03 92.07 175.5 0.04 1.04
NNBL2-14 2L, J6 Initial Area 275 2707 10.2% 8.5 8.5 3.35 0.60 50.68 50.68 101.6
Junction 6 10.3 3.05 0.61 142.75 268.0

NNBL2-15 J6,J7 J6-J7 15 1000 1.5% 6.47 2.6 12.9 2.75 0.61 13.41 156.16 260.0 0.04 1.70
NNBL2-16 J4,J7 J4-J7 10 850 1.2% 5.93 2.4 26.8 1.94 0.53 15.71 492.66 501.3 0.04 1.78
NNBL2-17 2M,J7 Initial Area 179 1839 9.7% 5.5 5.5 4.13 0.69 23.12 23.12 65.6
Junction 7 J7 26.8 1.94 0.55 671.94 715.2
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Hydraulic 
Radius RC

Area 
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Delta H 
(ft) L (ft)
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Area

Q       
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Unnamed Blueline #1 & #2 (con't)
NNBL2-18 J7,J8 J7-J8 56 2263 2.5% 10.28 3.7 30.5 1.82 0.54 45.45 717.39 702.7 0.04 2.32
NNBL2-19 2N,J8 Initial Area 226 2090 10.8% 6.0 6.0 3.96 0.67 27.27 27.27 72.3
Junction 8 J8 30.5 1.82 0.54 744.66 735.9

NNBL2-20 J8,J9 J8 to J9 54 3207 1.7% 8.93 6.0 36.5 1.67 0.53 55.98 800.64 706.7 0.04 2.52

Unnamed Blueline #3
NNBL3-1 3A, J10 Initial Area 110 1349 8.2% 5.5 5.5 4.13 0.69 12.58 12.58 35.7
NNBL3-2 3B, J10 Initial Area 70 677 10.3% 3.0 3.0 5.52 0.82 6.13 6.13 27.8
Junction 10 5.5 4.13 0.73 18.71 56.5

NNBL3-3 J10,J11 J10-J11 45 2263 2.0% 4.96 7.6 13.1 2.73 0.61 25.07 43.78 72.4 0.04 0.91
NNBL3-4 3C,J11 Initial Area 55 609 9.1% 3.0 3.0 5.52 0.82 6.78 6.78 30.7
Junction 11 J11 13.1 2.73 0.64 50.56 87.6

NNBL3-5 J11,J12 J11-J12 84 1933 4.4% 7.82 4.1 17.2 2.39 0.56 42.5 93.06 124.0 0.04 1.01
NNBL3-6 3D,J12 Initial Area 199 2019 9.9% 3.0 3.0 5.52 0.82 12.04 12.04 54.6
Junction 12 J12 17.2 2.39 0.59 105.10 147.6

NNBL3-7 J12,J13 J12-J13 66 1164 5.6% 10.37 1.9 19.1 2.28 0.57 16.97 122.07 157.7 0.04 1.27
NNBL3 8 3E J13 I i i l A 196 2019 9 7% 7 1 7 1 3 66 0 63 23 35 23 35 54 1NNBL3-8 3E,J13 Initial Area 196 2019 9.7% 7.1 7.1 3.66 0.63 23.35 23.35 54.1
Junction 13 J13 19.1 2.28 0.58 145.42 191.4

NNBL3-9 J13,J14 J13-J14 15 611 2.4% 8.06 1.3 20.4 2.21 0.57 8.43 153.85 193.7 0.04 1.64
NNBL3-10 3F,J14 Initial Area 199 1666 12.0% 5.5 5.5 4.13 0.69 16.27 16.27 46.2
Junction 14 J14 20.4 2.21 0.58 170.12 218.4

NNBL3-11 J14,J15 J14-J15 36 812 4.4% 9.31 1.5 21.8 2.14 0.57 15.07 185.19 224.9 0.04 1.30
NNBL3-12 3G,J15 Initial Area 184 1808 10.2% 6.5 6.5 3.81 0.65 18.70 18.70 46.5
Junction 15 J15 21.8 2.14 0.58 203.89 250.9
NNBL3-13 J15, end J15 - end 37 800 4.6% 8.84 1.5 23.3 2.07 0.57 14.11 218.00 255.0 0.04 1.16
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Long Canyon 
LNG CYN 1 A, J1 Initial Area 160 1162 13.8% 4.0 4.0 4.81 0.76 9.9 9.90 36.0
LNG CYN 2 B, J1 Initial Area 120 2184 5.5% 9.0 9.0 3.26 0.59 39.82 39.82 76.2
Junction 1 9.0 3.26 0.62 49.72 100.6

LNG CYN 3 J1,J2 J1-J2 77 2351 3.3% 6.40 6.1 15.1 2.55 0.54 81.59 131.31 179.7 0.04 0.92
LGN CYN 4 C,J2 Initial Area 287 1723 16.7% 6.0 6.0 3.96 0.67 23.03 23.03 61.0
Junction 2 J2 15.1 2.55 0.56 154.34 218.9

LGN CYN 5 J2,J3 J2-J3 8 510 1.7% 6.01 1.4 16.5 2.44 0.55 9.18 163.52 220.2 0.04 1.40
LGN CYN 6 D,J3 Initial Area 285 2578 11.0% 8.0 8.0 3.45 0.61 33.34 33.34 70.2
Junction 3 J3 16.5 2.44 0.56 196.86 269.8

LGN CYN 7 J3,J4 J3-J4 33 587 5.6% 8.75 1.1 17.7 2.36 0.56 5.32 202.18 267.3 0.04 0.99
LGN CYN 8 E,J4 Initial Area 239 1600 14.9% 7.1 7.1 3.66 0.63 18.54 18.54 43.0
LGN CYN 9 F, J4 Initial Area 321 3298 9.7% 10.1 10.1 3.09 0.56 64.82 64.82 112.9
Junction 4 J4 17.7 2.36 0.57 285.54 381.4

LGN CYN 10 J4,J5 J4-J5 5 855 0.6% 5.15 2.8 20.4 2.20 0.56 18.52 304.06 373.4 0.04 2.33
LGN CYN 11 B,J5 Initial Area 244 2033 12.0% 7.0 7.0 3.68 0.64 40.46 40.46 94.9
Junction 5 J5 20.4 2.20 0.57 344.52 430.2

LGN CYN 12 J5,J6 J5-J6 76 2167 3.5% 9.29 3.9 24.3 2.03 0.54 64.42 408.94 448.3 0.04 1.53
LGN CYN 13 G,J6 Initial Area 320 1808 17.7% 5.2 5.2 4.24 0.70 72.61 72.61 215.4
Junction 6 J6 24.3 2.03 0.56 481.55 551.2

LGN CYN 14 J6,J7 J6-J7 17 1415 1.2% 6.64 3.6 27.9 1.90 0.55 52.08 533.63 553.9 0.04 2.09
LGN CYN 15 H,J7 Initial Area 267 2128 12.5% 6.5 6.5 3.81 0.65 40.85 40.85 101.6
LGN CYN 16 J, J7 Initial Area 168 1166 14.4% 5.5 5.5 4.13 0.69 8.66 8.66 24.6
Junction 7 J7 27.9 1.90 0.56 583.14 615.8

R:\2013 Projects\AERA\13186-ECC CEQA Permit Assistance\Civil\Hydrology\
DS-13186 - 115 pre consctruction runoff Rev 0 8-16-14.xls
DS-114 100 Yr Flows (PRE) Page 3 of 11



DS-13186-114
Edited By: RSD

Rational Method
Pre Construction
Q= 100 YEAR FLOW

T.J. Cross Engineers
08/18/14

Checked By:JAC

DS-13186-114
Point of 

Concentration Δ Total Delta Total
Mannings 

n
Hydraulic 
Radius RC

Area 
Description

Delta H 
(ft) L (ft)

TOC (min)

S (%)

Area

Q       
(cfs)V (fps) I

Long Canyon (con't)
LGN CYN 17 J7,J8 J7-J8 23 1308 1.8% 8.51 2.6 30.4 1.82 0.54 37.96 621.10 615.6 0.04 2.25
LGN CYN 18 J,J8 Initial Area 191 1828 10.5% 6.5 6.5 3.81 0.65 22.38 22.38 55.7
Junction 8 J8 30.4 1.82 0.55 643.48 642.2

LGN CYN 19 J8,J9 J8-J9 40 1341 3.0% 9.61 2.3 32.8 1.76 0.53 46.44 689.92 648.7 0.04 1.82
LGN CYN 20 K,J9 Initial Area 200 1806 11.1% 6.4 6.4 3.84 0.66 21.61 21.61 54.4
Junction 9 J9 32.8 1.76 0.54 711.53 673.6

LGN CYN 21 J9,J10 J9-J10 15 693 2.2% 9.21 1.3 34.0 1.73 0.53 20.72 732.25 674.0 0.04 2.15
LGN CYN 22 L,J10 Initial Area 135 1428 9.5% 5.5 5.5 4.13 0.69 23.15 23.15 65.7
Junction 10 J10 34.0 1.73 0.54 755.40 701.4

LGN CYN 23 J10,J11 J10-J11 25 847 2.9% 10.56 1.3 35.3 1.69 0.53 20.28 775.68 700.3 0.04 2.14
LGN CYN 24 M,J11 Initial Area 187 1482 12.6% 4.9 4.9 4.37 0.71 16.4 16.40 51.0
Junction 11 J11 35.3 1.69 0.54 792.08 720.1

LGN CYN 25 J11,J12 J11-J12 70 2087 3.4% 12.19 2.9 38.2 1.63 0.52 52.63 844.71 721.9 0.04 2.39
LGN CYN 26 N,J12 Initial Area 200 1850 10.8% 6.2 6.2 3.90 0.66 21.56 21.56 55.7
Junction 12 J12 38.2 1.63 0.53 866.27 745.2

LGN CYN 27 J12, END J12-END 30 1246 2.4% 10.99 1.9 40.1 1.60 0.52 26.06 892.33 741.5 0.04 2.62
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Olivera Canyon
OLV CYN  1 A, J1 Initial Area 185 2042 9.1% 8.0 8.0 3.45 0.61 33.14 33.14 69.8
OLV CYN 2 B, J1 Initial Area 161 1575 10.2% 5.8 5.8 4.03 0.68 19.71 19.71 53.7
Junction 1 8.0 3.45 0.63 52.85 115.8

OLV CYN 3 J1,J2 J1-J2 84 2033 4.1% 8.11 4.2 12.2 2.82 0.58 46.79 99.64 164.4 0.04 1.11
OLV CYN 4 B,J2 Initial Area 244 1723 14.2% 5.0 5.0 4.33 0.71 31.97 31.97 97.8
Junction 2 J2 12.2 2.82 0.61 131.61 228.3

OLV CYN 5 J2,J3 J2-J3 61 1762 3.5% 8.56 3.4 15.6 2.51 0.58 44.86 176.47 256.9 0.04 1.37
OLV CYN 6 C,J3 Initial Area 313 3437 9.1% 10.1 10.1 3.09 0.56 63.01 63.01 109.7
Junction 3 J3 15.6 2.51 0.58 239.48 345.9

OLV CYN 7 J3,J4 J3-J4 40 902 4.4% 11.04 1.4 17.0 2.41 0.57 8.79 248.27 342.2 0.04 1.67
OLV CYN 8 D,J4 Initial Area 330 4367 7.6% 13.0 13.0 2.74 0.52 72.00 72.00 101.6
OLV CYN 9 E, J4 Initial Area 197 2861 6.9% 10.1 10.1 3.09 0.56 53.94 53.94 93.9
Junction 4 J4 17.0 2.41 0.56 374.21 504.8

OLV CYN 10 J4,J5 J4-J5 13 917 1.4% 7.90 1.9 18.9 2.29 0.55 18.75 392.96 498.6 0.04 2.37
OLV CYN 11 F,J5 Initial Area 333 3924 8.5% 12.0 12.0 2.84 0.53 57.52 57.52 86.8
Junction 5 J5 18.9 2.29 0.55 450.48 568.4

OLV CYN 12 J5,J6 J5-J6 17 402 4.2% 12.26 0.5 19.4 2.26 0.55 23.30 473.78 583.9 0.04 2.03
OLV CYN 13 G,J6 Initial Area 239 2895 8.3% 9.5 9.5 3.18 0.58 79.32 79.32 145.2
Junction 6 J6 19.4 2.26 0.55 553.10 686.9

OLV CYN 14 J6,J7 J6-J7 21 1598 1.3% 7.88 3.4 22.8 2.09 0.54 57.77 610.87 686.1 0.04 2.47
OLV CYN 15 H,J7 Initial Area 221 2289 9.7% 7.0 7.0 3.68 0.64 34.70 34.70 81.4
Junction 7 J7 22.8 2.09 0.54 645.57 732.3

OLV CYN 16 J7,J8 J7-J8 59 1849 3.2% 11.71 2.6 25.5 1.98 0.53 64.56 710.13 745.6 0.04 2.35
OLV CYN 17 J, J8 Initial Area 168 1166 14.4% 5.5 5.5 4.13 0.69 19.74 19.74 56.0
Junction 8 J8 25.5 1.98 0.53 729.87 772.5
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Olivera Canyon (con't)
OLV CYN  B1 BA, J12 Initial Area 319 4102 7.8% 14.0 14.0 2.64 0.50 117.13 117.13 155.2
OLV CYN B2 BB, J12 Initial Area 200 1335 15.0% 4.4 4.4 4.60 0.74 12.59 12.59 42.6
Junction 12 14.0 2.64 0.52 129.72 179.6

OLV CYN B3 J12,J13 J12-J13 80 2102 3.8% 8.78 4.0 18.0 2.34 0.51 48.49 178.21 211.1 0.04 1.33
OLV CYN B4 BB, J13 Initial Area 280 2943 9.5% 9.0 9.0 3.26 0.59 53.73 53.73 102.8
OLV CYN B5 BC, J13 Initial Area 70 980 7.1% 4.5 4.5 4.55 0.73 11.00 11.00 36.5
Junction 13 J13 18.0 2.34 0.53 242.94 303.7

OLV CYN B6 J13,J14 J13-J14 5 980 0.5% 4.53 3.6 21.6 2.15 0.53 8.92 251.86 286.3 0.04 2.22
OLV CYN B7 BD, J14 Initial Area 235 1682 14.0% 5.5 5.5 4.13 0.69 21.83 21.83 62.0
Junction 14 J14 21.6 2.15 0.54 273.69 318.5

OLV CYN B8 J14,J15 J14-J15 45 1734 2.6% 8.78 3.3 24.9 2.00 0.52 42.44 316.13 331.5 0.04 1.77
OLV CYN B9 BE, J15 Initial Area 288 2927 9.8% 8.6 8.6 3.34 0.60 43.38 43.38 86.1
OLV CYN B10 BF, J15 Initial Area 130 1555 8.4% 6.8 6.8 3.73 0.64 16.5 16.50 39.6
Junction 15 J15 24.9 2.00 0.54 376.01 404.5

OLV CYN B11 J15,J16 J15-J16 30 651 4.6% 11.56 0.9 25.8 1.97 0.53 9.39 385.40 404.7 0.04 1.74
OLV CYN B12 BG, J16 Initial Area 280 2261 12.4% 7.0 7.0 3.68 0.64 29.51 29.51 69.2
Junction 16 J16 25.8 1.97 0.54 414.91 441.7

OLV CYN B13 J16,J9 J16-J9 40 1905 2.1% 8.86 3.6 29.4 1.85 0.53 28.82 443.73 434.8 0.04 2.10
OLV CYN B14 BH, J9 Initial Area 158 2489 6.3% 7.0 7.0 3.68 0.64 24.93 24.93 58.5
OLV CYN 18 J8,J9 J8-J9 40 1623 2.5% 10.59 2.6 28.0 1.89 0.38 39.08 768.95 551.6 0.04 2.44
Junction 9 J9 29.4 1.85 0.44 1237.61 1003.1

OLV CYN 19 J9,J10 J9-J10 40 939 4.3% 13.68 1.1 30.6 1.82 0.44 14.42 1252.03 994.5 0.04 2.37
OLV CYN 20 K, J10 Initial Area 160 1521 10.5% 5.8 5.8 4.03 0.68 14.88 14.88 40.5
OLV CYN 21 BF, J10 Initial Area 240 4599 5.2% 16.0 16.0 2.48 0.48 45.78 45.78 54.1
Junction 10 J10 30.6 1.82 0.44 1312.69 1052.4
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Olivera Canyon (con't)
OLV CYN  A1 AA, J18 Initial Area 270 3259 8.3% 10.2 10.2 3.07 0.56 33.42 33.42 57.7
OLV CYN A2 AB, J18 Initial Area 170 2265 7.5% 8.1 8.1 3.43 0.61 24.49 24.49 51.1
Junction 18 J18 10.2 3.07 0.58 57.91 103.4

OLV CYN A3 J18,J19 J18-J19 53 780 6.8% 9.60 1.4 11.6 2.90 0.57 14.51 72.42 120.0 0.04 0.98
OLV CYN A4 AC, J19 Initial Area 133 1216 10.9% 4.6 4.6 4.50 0.73 10.78 10.78 35.2
Junction 19 J19 11.6 2.90 0.59 83.20 142.7

OLV CYN 22 J10,J11 J10-J11 47 1472 3.2% 12.41 2.0 13.5 2.68 0.44 15.63 1328.32 1576.0 0.04 2.56
OLV CYN A5 J19,J11 J19-J11 34 512 6.6% 10.25 0.8 26.7 1.94 0.59 2.49 85.69 97.5 0.04 1.11
Junction 11 J11 26.7 1.94 0.45 1414.01 1236.3

Cat Canyon
CAT CYN  1 A, J1 Initial Area 220 3939 5.6% 14.0 14.0 2.64 0.50 164.76 164.76 218.3
CAT CYN 2 B, J1 Initial Area 240 3214 7.5% 11.0 11.0 2.96 0.55 82.64 82.64 134.1
Junction 1 14.0 2.64 0.52 247.40 337.7

CAT CYN 3 J1,J2 J1-J2 30 1061 2.9% 9.24 1.9 29.9 1.84 0.50 37.57 284.97 260.0 0.04 1.77
CAT CYN 4 C,J2 Initial Area 273 4399 6.2% 14.0 14.0 2.64 0.50 177.26 177.26 234.8
Junction 2 J2 29.9 1.84 0.50 462.23 423.2

CAT CYN 5 J2,J3 J2-J3 40 2528 1.6% 7.42 5.7 35.6 1.69 0.48 68.72 530.95 428.8 0.04 1.99
CAT CYN 6 D,J3 Initial Area 300 5119 5.9% 16.0 16.0 2.48 0.48 106.30 106.30 125.6
CAT CYN 7 E, J3 Initial Area 318 3649 8.7% 11.0 11.0 2.96 0.55 93.88 93.88 152.3
Junction 3 J3 35.6 1.69 0.49 731.13 601.2

CAT CYN 8 J3,J4 J3-J4 30 2536 1.2% 7.28 5.8 41.4 1.57 0.47 86.11 817.24 601.8 0.04 2.41
CAT CYN 9 F,J4 Initial Area 300 6775 4.4% 23.0 23.0 2.08 0.41 209.62 209.62 180.0
Junction 4 J4 41.4 1.57 0.46 1026.86 737.6

CAT CYN 10 J4,J5 J4-J5 20 1868 1.1% 7.36 4.2 45.6 1.50 0.44 90.94 1117.80 744.8 0.04 2.64
CAT CYN 11 G,J5 Initial Area 190 6195 3.1% 25.0 25.0 2.00 0.40 238.85 238.85 190.2
Junction 5 J5 45.6 1.50 0.44 1356.65 887.3
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Cat Canyon (con't)
CAT CYN 12 J5,J6 J5-J6 10 655 1.5% 8.81 1.2 46.9 1.48 0.43 21.49 1378.14 885.4 0.04 2.65
CAT CYN 13 H,J6 Initial Area 380 4546 8.4% 13.0 13.0 2.74 0.52 130.52 130.52 184.1
Junction 6 J6 46.9 1.48 0.44 1508.66 985.0

CAT CYN 14 J6,J7 J6-J7 10 1376 0.7% 7.02 3.3 50.1 1.43 0.43 77.69 1586.35 985.4 0.04 3.29
CAT CYN 15 J,J7 Initial Area 670 6984 9.6% 17.0 17.0 2.41 0.47 383.83 383.83 430.5
Junction 7 J7 50.1 1.43 0.44 1970.18 1241.8

CAT CYN 16 J7,J8 J7-J8 29 1894 1.5% 9.82 3.2 53.4 1.39 0.43 114.13 2084.31 1249.0 0.04 3.12
CAT CYN 17 K, J8 Initial Area 249 4534 5.5% 16.0 16.0 2.48 0.48 134.68 134.68 159.2
Junction 8 J8 53.4 1.39 0.43 2218.99 1338.4

CAT CYN  19A L, J9A Initial Area 620 4845 12.8% 11.5 11.5 2.90 0.54 173.73 173.73 271.6
CAT CYN 19B M, J9A Initial Area 730 4642 15.7% 10.0 10.0 3.10 0.57 165.79 165.79 291.0
Junction J9A 11.5 2.90 0.55 339.52 543.8

CAT CYN 19 J9A,J9 J9A-J9 60 1352 4.4% 11.93 1.9 13.4 2.70 0.55 21.14 360.66 534.7 0.04 1.88
CAT CYN 18 J8,J9 J8-J9 11 1514 0.7% 7.59 3.3 56.7 1.35 0.43 50.58 2269.57 1318.3 0.04 3.68
CAT CYN 20 N, J9 Initial Area 340 3649 9.3% 11.5 11.5 2.90 0.54 112.02 112.02 175.1
Junction 9 J9A,J9 56.7 1.35 0.45 2742.25 1667.7

CAT CYN 21 J9,J10 J9-J10 3 1019 0.3% 5.98 2.8 59.5 1.32 0.45 57.78 2800.03 1648.8 0.04 4.62
CAT CYN 22 P,J10 Initial Area 383 3985 9.6% 11.0 11.0 2.96 0.55 70.08 70.08 113.7
CAT CYN 23 Q, J10 Initial Area 463 2941 15.8% 7.5 7.5 3.56 0.62 43.22 43.22 95.9
Junction 10 J10 59.5 1.32 0.45 2913.33 1735.0

CAT CYN 24 J10,J11 J10-J11 17 3052 0.6% 7.50 6.8 66.3 1.25 0.44 190.84 3104.17 1705.4 0.04 4.45
CAT CYN 25 R, J11 Initial Area 360 4534 7.9% 13.0 13.0 2.74 0.52 265.59 265.59 374.6
Junction 11 J11 66.3 1.25 0.44 3369.76 1877.0

CAT CYN  27A S, J13 Initial Area 255 3361 7.6% 11.0 11.0 2.96 0.55 93.86 93.86 152.3
CAT CYN 27B T, J13 Initial Area 285 3505 8.1% 10.8 10.8 2.99 0.55 116.31 116.31 191.6
Junction 13 11.0 2.96 0.55 210.17 342.2
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DS-13186-114
Point of 

Concentration Δ Total Delta Total
Mannings 

n
Hydraulic 
Radius RC

Area 
Description

Delta H 
(ft) L (ft)

TOC (min)

S (%)

Area

Q       
(cfs)V (fps) I

Cat Canyon (con't)
CAT CYN 27 J13,J12 J13-J12 84 2211 3.8% 10.38 3.6 14.6 2.59 0.54 54.66 264.83 369.3 0.04 1.71
CAT CYN 26 J11,J12 J11-J12 19 951 2.0% 12.30 1.3 67.6 1.24 0.44 69.68 3439.44 1880.5 0.04 3.62
Junction 12 J12 67.6 1.24 0.45 3704.27 2057.4

CAT CYN 28 J12,J14 J12-J14 11 1237 0.9% 9.43 2.2 69.8 1.22 0.44 87.79 3792.06 2051.4 0.04 4.39
CAT CYN 29 U, J14 Initial Area 670 7044 9.5% 16.0 16.0 2.48 0.48 234.44 234.44 277.1
Junction 14 J14 69.8 1.22 0.44 4026.50 2188.3

CAT CYN 30 J14,J15 J14-J15 30 3444 0.9% 9.49 6.0 75.8 1.18 0.43 351.98 4378.48 2194.5 0.04 4.51
CAT CYN 31 V, J15 Initial Area 430 3590 12.0% 9.8 9.8 3.13 0.57 48.77 48.77 87.0
Junction 15 J15 75.8 1.18 0.43 4427.25 2227.2

CAT CYN  34A1 W, J24 Initial Area 510 5459 9.3% 14.0 14.0 2.64 0.50 197.82 197.82 262.1
CAT CYN 34A2 X, J24 Initial Area 600 4145 14.5% 10.0 10.0 3.10 0.57 162.07 162.07 284.5
Junction 24 J24 14.0 2.64 0.53 359.89 504.2

CAT CYN 34A J24,J25 J24-J25 70 1145 6.1% 13.67 1.4 15.4 2.52 0.53 32.03 391.92 520.9 0.04 1.81
CAT CYN 34B Y, J25 Initial Area 470 2833 16.6% 7.0 7.0 3.68 0.64 68.33 68.33 160.2
Junction 25 J25 15.4 2.52 0.54 460.25 630.7

CAT CYN 32 J15,J16 J15-J16 17 1797 0.9% 9.77 3.1 78.9 1.15 0.43 49.63 4476.88 2197.7 0.04 4.42
CAT CYN 34 J25,J16 J25-J16 87 2170 4.0% 12.34 2.9 18.3 2.32 0.54 44.65 504.90 627.1 0.04 2.13
CAT CYN 33 Z, J16 Initial Area 417 2959 14.1% 7.5 7.5 3.56 0.62 49.02 49.02 108.7
Junction 16 J16 78.9 1.15 0.44 5030.80 2544.5

CAT CYN 36A AA, BA Initial Area 296 1711 17.3% 5.0 5.0 4.33 0.71 30.36 30.36 92.9
CAT CYN 36 BA, J17 BA-J17 154 1597 9.6% 10.65 2.5 7.5 3.56 0.67 23.84 54.20 129.4 0.04 0.89
CAT CYN 35 J16,J17 J16-J17 13 1249 1.0% 10.46 2.0 80.9 1.14 0.44 51.89 5082.69 2526.9 0.04 4.57
Junction 17 J17 80.9 1.14 0.44 5136.89 2592.8
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Concentration Δ Total Delta Total
Mannings 
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Hydraulic 
Radius RC

Area 
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Delta H 
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TOC (min)

S (%)

Area

Q       
(cfs)V (fps) I

Cat Canyon (con't)
CAT CYN  38A AB, J26 Initial Area 489 3020 16.2% 8.0 8.0 3.45 0.61 46.04 46.04 97.0
CAT CYN 38B X, J26 Initial Area 689 4780 14.4% 11.0 11.0 2.96 0.55 173.56 173.56 281.6
CAT CYN 38C AC, J26 Initial Area 536 4388 12.2% 10.5 10.5 3.03 0.56 137.55 137.55 231.9
Junction 26 J26 11.0 2.96 0.56 357.15 591.6

CAT CYN 37 J17,J18 J17-J18 20 2450 0.8% 9.67 4.2 85.1 1.11 0.44 129.3 5266.19 2559.8 0.04 4.87
CAT CYN 38 J26,J18 J26-J18 101 2671 3.8% 11.80 3.8 14.8 2.57 0.55 50.69 407.84 577.8 0.04 2.08
Junction 18 J18 85.1 1.11 0.45 5674.03 2809.6

CAT CYN 40A1-AAA, BB Initial Area 270 1253 21.5% 3.5 3.5 5.13 0.79 14.93 14.93 60.2
CAT CYN 40A1 BB, J28 BB-J28 109 1038 10.5% 9.91 1.7 5.2 4.23 0.75 9.83 24.76 78.6 0.04 0.75
CAT CYN 40A2 AA,J28 Initial Area 379 3110 12.2% 9.5 9.5 3.18 0.58 82.62 82.62 151.3
Junction 28 J28 9.5 3.18 0.73 107.38 247.7

CAT CYN 40B1 AD, BC Initial Area 288 2356 12.2% 7.5 7.5 3.56 0.62 40.60 40.60 90.1
CAT CYN 40B BC, J27 BC-J27 72 884 8.1% 9.99 1.5 9.0 3.27 0.62 8.4 49.00 98.8 0.04 0.91
CAT CYN 40A J28,J27 J28-J27 51 716 7.1% 12.12 1.0 10.5 3.03 0.71 12.06 119.44 256.6 0.04 1.35
Junction 27 J27 10.5 3.03 0.83 168.44 425.0

CAT CYN 40 J27,J19 J27-J19 40 688 5.8% 12.77 0.9 11.4 2.92 0.82 8.17 176.61 421.5 0.04 1.69
CAT CYN 39 J18,J19 J18-J19 2 407 0.5% 8.15 0.8 85.9 1.11 0.44 7.45 5681.48 2798.2 0.04 5.52
CAT CYN 41 AF, J19 Initial Area 550 4587 12.0% 12.0 12.0 2.84 0.53 123.12 123.12 185.8
Junction 19 J19 85.9 1.11 0.46 5981.21 3030.5

CAT CYN 43A AG, BD Initial Area 269 1114 24.2% 3.2 3.2 5.36 0.81 8.20 8.20 35.4
CAT CYN 43 BD, J20 BD-J20 101 1290 7.8% 7.75 2.8 6.0 3.97 0.71 19.88 28.08 79.1 0.04 0.64
CAT CYN 42 J19,J20 J19-J20 20 1262 1.6% 12.88 1.6 87.6 1.10 0.46 44.86 6026.07 3013.2 0.04 4.55
Junction 20 J20 87.6 1.10 0.46 6054.15 3042.4
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Q       
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Cat Canyon (con't)
CAT CYN 45A AE, BE Initial Area 282 1507 18.7% 4.3 4.3 4.65 0.74 18.48 18.48 63.6
CAT CYN 45 BE, J21 BE-J21 108 1389 7.8% 8.99 2.6 6.9 3.71 0.70 10.43 28.91 75.6 0.04 0.81
CAT CYN 44 J20,J21 J20-J21 10 1002 1.0% 10.77 1.6 89.1 1.09 0.45 108.43 6162.58 3040.3 0.04 4.93
Junction 21 J21 89.1 1.09 0.45 6191.49 3062.4

CAT CYN 47 AH, J22 Initial Area 403 3026 13.3% 8.2 8.2 3.41 0.60 48.73 48.73 100.6
CAT CYN 46 J21,J22 J21-J22 10 1413 0.7% 9.48 2.5 91.6 1.07 0.45 125.08 6316.57 3048.4 0.04 5.26
Junction 22 J22 91.6 1.07 0.45 6365.30 3080.1

CAT CYN  49B1 AK, J29 Initial Area 165 1003 16.5% 3.1 3.1 5.44 0.81 13.36 13.36 59.1
CAT CYN  49B AL, J29 35 417 8.4% 9.08 0.8 3.9 4.89 0.80 5.53 18.89 73.8 0.04 0.77
CAT CYN 49A AJ, J29 Initial Area 330 2263 14.6% 6.1 6.1 3.93 0.67 43.14 43.14 112.9
Junction 29 J29 6.1 3.93 0.71 62.03 172.2

CAT CYN 49 J29,J23 J29-J23 120 2116 5.7% 10.17 3.5 9.6 3.17 0.66 37.43 99.46 207.0 0.04 1.23
CAT CYN 48 J22,J23 J22-J23 50 4302 1.2% 11.52 6.2 97.8 1.04 0.44 286.36 6651.66 3039.7 0.04 4.86
CAT CYN 50 AF, J23 Initial Area 640 8530 7.5% 12.0 12.0 2.84 0.53 243.99 243.99 368.1
Junction 23 J23 97.8 1.04 0.45 6995.11 3242.3
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DS-13186-114
Point of 

Concentration Δ Total Delta Total Mannings n
Hydraulic 
Radius R

Unnamed Blueline #1 & #2
NNBL2-1 2A, J1 Initial Area 230 2558 9.0% 8.5 8.5 3.04 0.56 47.71 47.71 80.6
NNBL2-2 2B, J1 Initial Area 230 1927 11.9% 7.0 7.0 3.33 0.59 23.71 23.71 47.0
NNBL2-3 2C, J1 Initial Area 240 1874 12.8% 7.0 7.0 3.33 0.59 28.5 28.50 56.5
Junction 1 8.5 3.04 0.58 99.92 174.9

NNBL2-4 J1, J2 J1-J2 100 2528 4.0% 4.31 9.8 18.3 2.10 0.52 51.72 151.64 166.4 0.04 0.44
NNBL2-5 2D, J2 Initial Area 334 3668 9.1% 11.0 11.0 2.68 0.51 78.76 78.76 107.2
NNBL2-6 2E, J2 Initial Area 170 1481 11.5% 5.5 5.5 3.74 0.64 19.95 19.95 48.1
Junction 2 J2 18.3 2.10 0.53 250.35 277.4

NNBL2-7 J2,J3 J2-J3 70 2077 3.4% 8.29 4.2 22.5 1.90 0.50 54.73 305.08 291.0 0.04 1.34
NNBL2-8 2F, J3 Initial Area 194 1325 14.7% 4.5 4.5 4.12 0.69 15.65 15.65 44.2
NNBL2-9 2G, J3 Initial Area 120 1445 8.3% 5.5 5.5 3.74 0.64 21.99 21.99 53.0
Junction 3 J3 22.5 1.90 0.52 342.72 338.4

NNBL2-10 J3,J4 J3-J4 40 1433 2.8% 7.99 3.0 25.4 1.79 0.51 22.03 364.75 332.9 0.04 1.46
NNBL1-1 1A, J4 Initial Area 410 5501 7.4% 17.2 17.2 2.16 0.43 112.2 112.20 103.6
Junction 4 J4 25.4 1.79 0.49 476.95 418.7

NNBL2-11 2H,J5 Initial Area 272 2184 12.4% 7.0 7.0 3.33 0.59 35.8 35.80 71.0

V (fps)

TOC (min)

I C

Area

Q       
(cfs)

50 Year Flow     -    PRE CONSTRUCTION

Area 
Description

Delta H 
(ft) L (ft) S (%)

NNBL2-12 2J,J5 Initial Area 192 1139 16.8% 4.0 4.0 4.36 0.71 16.24 16.24 50.3
Junction 5 J5 7.0 3.33 0.63 52.04 109.4

NNBL2-13 J5,J6 J3-J4 83 1700 4.9% 8.08 3.5 10.5 2.74 0.58 40.03 92.07 146.7 0.04 0.97
NNBL2-14 2L, J6 Initial Area 275 2707 10.2% 8.5 8.5 3.04 0.56 50.68 50.68 85.7
Junction 6 10.5 2.74 0.57 142.75 224.1

NNBL2-15 J6,J7 J6-J7 15 1000 1.5% 6.16 2.7 13.2 2.46 0.56 13.41 156.16 216.3 0.04 1.58
NNBL2-16 J4,J7 J4-J7 10 850 1.2% 5.65 2.5 27.9 1.71 0.48 15.71 492.66 409.5 0.04 1.65
NNBL2-17 2M,J7 Initial Area 179 1839 9.7% 5.5 5.5 3.74 0.64 23.12 23.12 55.7
Junction 7 J7 27.9 1.71 0.51 671.94 586.0
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Hydraulic 
Radius RV (fps)

TOC (min)

I C

Area

Q       
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Area 
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Delta H 
(ft) L (ft) S (%)

Unnamed Blueline #1 & #2 (con't)
NNBL2-18 J7,J8 J7-J8 56 2263 2.5% 9.78 3.9 31.8 1.61 0.50 45.45 717.39 574.4 0.04 2.15
NNBL2-19 2N,J8 Initial Area 226 2090 10.8% 6.0 6.0 3.59 0.63 27.27 27.27 61.3
Junction 8 J8 31.8 1.61 0.50 744.66 601.9

NNBL2-20 J8,J9 J8 to J9 54 3207 1.7% 8.51 6.3 38.1 1.48 0.49 55.98 800.64 576.4 0.04 2.34

Unnamed Blueline #3
NNBL3-1 3A, J10 Initial Area 110 1349 8.2% 5.5 5.5 3.74 0.64 12.58 12.58 30.3
NNBL3-2 3B, J10 Initial Area 70 677 10.3% 3.0 3.0 5.00 0.77 6.13 6.13 23.8
Junction 10 5.5 3.74 0.69 18.71 48.1

NNBL3-3 J10,J11 J10-J11 45 2263 2.0% 4.72 8.0 13.5 2.43 0.56 25.07 43.78 59.9 0.04 0.85
NNBL3-4 3C,J11 Initial Area 55 609 9.1% 3.0 3.0 5.00 0.77 6.78 6.78 26.3
Junction 11 J11 13.5 2.43 0.59 50.56 72.7

NNBL3-5 J11,J12 J11-J12 84 1933 4.4% 7.44 4.3 17.8 2.13 0.51 42.5 93.06 101.6 0.04 0.93
NNBL3-6 3D,J12 Initial Area 199 2019 9.9% 3.0 3.0 5.00 0.77 12.04 12.04 46.6
Junction 12 J12 17.8 2.13 0.54 105.10 121.4

NNBL3-7 J12,J13 J12-J13 66 1164 5.6% 9.86 2.0 19.8 2.02 0.52 16.97 122.07 129.3 0.04 1.18
NNBL3 8 3E J13 I i i l A 196 2019 9 7% 7 1 7 1 3 31 0 59 23 35 23 35 45 8NNBL3-8 3E,J13 Initial Area 196 2019 9.7% 7.1 7.1 3.31 0.59 23.35 23.35 45.8
Junction 13 J13 19.8 2.02 0.53 145.42 157.3

NNBL3-9 J13,J14 J13-J14 15 611 2.4% 7.66 1.3 21.1 1.96 0.53 8.43 153.85 158.9 0.04 1.52
NNBL3-10 3F,J14 Initial Area 199 1666 12.0% 5.5 5.5 3.74 0.64 16.27 16.27 39.2
Junction 14 J14 21.1 1.96 0.54 170.12 179.5

NNBL3-11 J14,J15 J14-J15 36 812 4.4% 8.86 1.5 22.6 1.90 0.52 15.07 185.19 184.4 0.04 1.21
NNBL3-12 3G,J15 Initial Area 184 1808 10.2% 6.5 6.5 3.45 0.61 18.70 18.70 39.4
Junction 15 J15 22.6 1.90 0.53 203.89 206.0
NNBL3-13 J15, end J15 - end 37 800 4.6% 8.41 1.6 24.2 1.84 0.52 14.11 218.00 208.9 0.04 1.07
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Delta H 
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Long Canyon 
LNG CYN 1 A, J1 Initial Area 160 1162 13.8% 4.0 4.0 4.36 0.71 9.9 9.90 30.7
LNG CYN 2 B, J1 Initial Area 120 2184 5.5% 9.0 9.0 2.95 0.55 39.82 39.82 64.2
Junction 1 9.0 2.95 0.58 49.72 85.0

LNG CYN 3 J1,J2 J1-J2 77 2351 3.3% 6.08 6.4 15.4 2.28 0.50 81.59 131.31 148.5 0.04 0.86
LGN CYN 4 C,J2 Initial Area 287 1723 16.7% 6.0 6.0 3.59 0.63 23.03 23.03 51.7
Junction 2 J2 15.4 2.28 0.52 154.34 181.3

LGN CYN 5 J2,J3 J2-J3 8 510 1.7% 5.72 1.5 16.9 2.18 0.51 9.18 163.52 182.1 0.04 1.30
LGN CYN 6 D,J3 Initial Area 285 2578 11.0% 8.0 8.0 3.13 0.57 33.34 33.34 59.2
Junction 3 J3 16.9 2.18 0.52 196.86 223.4

LGN CYN 7 J3,J4 J3-J4 33 587 5.6% 8.33 1.2 18.1 2.11 0.52 5.32 202.18 221.0 0.04 0.92
LGN CYN 8 E,J4 Initial Area 239 1600 14.9% 7.1 7.1 3.31 0.59 18.54 18.54 36.3
LGN CYN 9 F, J4 Initial Area 321 3298 9.7% 10.1 10.1 2.79 0.52 64.82 64.82 94.9
Junction 4 J4 18.1 2.11 0.52 285.54 315.9

LGN CYN 10 J4,J5 J4-J5 5 855 0.6% 4.90 2.9 21.0 1.97 0.52 18.52 304.06 308.4 0.04 2.16
LGN CYN 11 B,J5 Initial Area 244 2033 12.0% 7.0 7.0 3.33 0.59 40.46 40.46 80.2
Junction 5 J5 21.0 1.97 0.53 344.52 355.7

LGN CYN 12 J5,J6 J5-J6 76 2167 3.5% 8.84 4.1 25.1 1.81 0.50 64.42 408.94 368.7 0.04 1.42
LGN CYN 13 G,J6 Initial Area 320 1808 17.7% 5.2 5.2 3.84 0.66 72.61 72.61 182.9
Junction 6 J6 25.1 1.81 0.52 481.55 454.6

LGN CYN 14 J6,J7 J6-J7 17 1415 1.2% 6.31 3.7 28.8 1.69 0.50 52.08 533.63 455.1 0.04 1.94
LGN CYN 15 H,J7 Initial Area 267 2128 12.5% 6.5 6.5 3.45 0.61 40.85 40.85 86.0
LGN CYN 16 J, J7 Initial Area 168 1166 14.4% 5.5 5.5 3.74 0.64 8.66 8.66 20.9
Junction 7 J7 28.8 1.69 0.51 583.14 506.6
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Long Canyon (con't)
LGN CYN 17 J7,J8 J7-J8 23 1308 1.8% 8.09 2.7 31.5 1.62 0.50 37.96 621.10 505.3 0.04 2.08
LGN CYN 18 J,J8 Initial Area 191 1828 10.5% 6.5 6.5 3.45 0.61 22.38 22.38 47.1
Junction 8 J8 31.5 1.62 0.51 643.48 527.4

LGN CYN 19 J8,J9 J8-J9 40 1341 3.0% 9.14 2.4 34.0 1.56 0.49 46.44 689.92 531.4 0.04 1.69
LGN CYN 20 K,J9 Initial Area 200 1806 11.1% 6.4 6.4 3.48 0.61 21.61 21.61 46.1
Junction 9 J9 34.0 1.56 0.50 711.53 552.1

LGN CYN 21 J9,J10 J9-J10 15 693 2.2% 8.76 1.3 35.3 1.53 0.49 20.72 732.25 551.8 0.04 1.99
LGN CYN 22 L,J10 Initial Area 135 1428 9.5% 5.5 5.5 3.74 0.64 23.15 23.15 55.8
Junction 10 J10 35.3 1.53 0.50 755.40 574.7

LGN CYN 23 J10,J11 J10-J11 25 847 2.9% 10.04 1.4 36.7 1.50 0.49 20.28 775.68 573.2 0.04 1.98
LGN CYN 24 M,J11 Initial Area 187 1482 12.6% 4.9 4.9 3.95 0.67 16.4 16.40 43.3
Junction 11 J11 36.7 1.50 0.49 792.08 589.6

LGN CYN 25 J11,J12 J11-J12 70 2087 3.4% 11.60 3.0 39.7 1.45 0.48 52.63 844.71 589.7 0.04 2.22
LGN CYN 26 N,J12 Initial Area 200 1850 10.8% 6.2 6.2 3.53 0.62 21.56 21.56 47.2
Junction 12 J12 39.7 1.45 0.49 866.27 609.1

LGN CYN 27 J12, END J12-END 30 1246 2.4% 10.46 2.0 41.7 1.42 0.48 26.06 892.33 605.3 0.04 2.43

R:\2013 Projects\AERA\13186-ECC CEQA Permit Assistance\Civil\Hydrology\
DS-13186 - 115 pre consctruction runoff Rev 0 8-16-14.xls
DS-114 50 Yr Flows (PRE) Page 4 of 11



DS-13186-114
Edited By: RSD

Rational Method
Pre Construction

Q= 50 YEAR FLOW

T.J. Cross Engineers
08/18/14

Checked By:JAC 

DS-13186-114
Point of 

Concentration Δ Total Delta Total Mannings n
Hydraulic 
Radius RV (fps)

TOC (min)

I C

Area

Q       
(cfs)

Area 
Description

Delta H 
(ft) L (ft) S (%)

Olivera Canyon
OLV CYN  1 A, J1 Initial Area 185 2042 9.1% 8.0 8.0 3.13 0.57 33.14 33.14 58.9
OLV CYN 2 B, J1 Initial Area 161 1575 10.2% 5.8 5.8 3.65 0.63 19.71 19.71 45.5
Junction 1 8.0 3.13 0.59 52.85 97.9

OLV CYN 3 J1,J2 J1-J2 84 2033 4.1% 7.72 4.4 12.4 2.53 0.54 46.79 99.64 136.9 0.04 1.03
OLV CYN 4 B,J2 Initial Area 244 1723 14.2% 5.0 5.0 3.92 0.66 31.97 31.97 83.1
Junction 2 J2 12.4 2.53 0.57 131.61 190.6

OLV CYN 5 J2,J3 J2-J3 61 1762 3.5% 8.15 3.6 16.0 2.24 0.54 44.86 176.47 212.8 0.04 1.27
OLV CYN 6 C,J3 Initial Area 313 3437 9.1% 10.1 10.1 2.79 0.52 63.01 63.01 92.2
Junction 3 J3 16.0 2.24 0.53 239.48 286.8

OLV CYN 7 J3,J4 J3-J4 40 902 4.4% 10.50 1.4 17.4 2.15 0.53 8.79 248.27 283.2 0.04 1.55
OLV CYN 8 D,J4 Initial Area 330 4367 7.6% 13.0 13.0 2.48 0.48 72.00 72.00 85.0
OLV CYN 9 E, J4 Initial Area 197 2861 6.9% 10.1 10.1 2.79 0.52 53.94 53.94 78.9
Junction 4 J4 17.4 2.15 0.52 374.21 417.8

OLV CYN 10 J4,J5 J4-J5 13 917 1.4% 7.52 2.0 19.5 2.04 0.51 18.75 392.96 411.7 0.04 2.20
OLV CYN 11 F,J5 Initial Area 333 3924 8.5% 12.0 12.0 2.57 0.49 57.52 57.52 72.7
Junction 5 J5 19.5 2.04 0.51 450.48 469.4

OLV CYN 12 J5,J6 J5-J6 17 402 4.2% 11.67 0.6 20.0 2.01 0.51 23.30 473.78 481.6 0.04 1.88
OLV CYN 13 G,J6 Initial Area 239 2895 8.3% 9.5 9.5 2.88 0.54 79.32 79.32 122.2
Junction 6 J6 20.0 2.01 0.51 553.10 567.1

OLV CYN 14 J6,J7 J6-J7 21 1598 1.3% 7.50 3.6 23.6 1.86 0.50 57.77 610.87 564.3 0.04 2.29
OLV CYN 15 H,J7 Initial Area 221 2289 9.7% 7.0 7.0 3.33 0.59 34.70 34.70 68.8
Junction 7 J7 23.6 1.86 0.50 645.57 602.7

OLV CYN 16 J7,J8 J7-J8 59 1849 3.2% 11.14 2.8 26.4 1.76 0.49 64.56 710.13 611.7 0.04 2.18
OLV CYN 17 J, J8 Initial Area 168 1166 14.4% 5.5 5.5 3.74 0.64 19.74 19.74 47.5
Junction 8 J8 26.4 1.76 0.49 729.87 634.1
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Delta H 
(ft) L (ft) S (%)

Olivera Canyon (con't)
OLV CYN  B1 BA, J12 Initial Area 319 4102 7.8% 14.0 14.0 2.39 0.46 117.13 117.13 129.6
OLV CYN B2 BB, J12 Initial Area 200 1335 15.0% 4.4 4.4 4.16 0.69 12.59 12.59 36.2
Junction 12 14.0 2.39 0.49 129.72 150.4

OLV CYN B3 J12,J13 J12-J13 80 2102 3.8% 8.35 4.2 18.2 2.11 0.47 48.49 178.21 175.2 0.04 1.23
OLV CYN B4 BB, J13 Initial Area 280 2943 9.5% 9.0 9.0 2.95 0.55 53.73 53.73 86.6
OLV CYN B5 BC, J13 Initial Area 70 980 7.1% 4.5 4.5 4.12 0.69 11.00 11.00 31.1
Junction 13 J13 18.2 2.11 0.49 242.94 252.9

OLV CYN B6 J13,J14 J13-J14 5 980 0.5% 4.31 3.8 22.0 1.92 0.49 8.92 251.86 237.5 0.04 2.06
OLV CYN B7 BD, J14 Initial Area 235 1682 14.0% 5.5 5.5 3.74 0.64 21.83 21.83 52.6
Junction 14 J14 22.0 1.92 0.50 273.69 264.5

OLV CYN B8 J14,J15 J14-J15 45 1734 2.6% 8.35 3.5 25.4 1.79 0.48 42.44 316.13 274.0 0.04 1.64
OLV CYN B9 BE, J15 Initial Area 288 2927 9.8% 8.6 8.6 3.02 0.55 43.38 43.38 72.6
OLV CYN B10 BF, J15 Initial Area 130 1555 8.4% 6.8 6.8 3.38 0.60 16.5 16.50 33.5
Junction 15 J15 25.4 1.79 0.50 376.01 334.9

OLV CYN B11 J15,J16 J15-J16 30 651 4.6% 11.00 1.0 26.4 1.76 0.49 9.39 385.40 334.6 0.04 1.61
OLV CYN B12 BG, J16 Initial Area 280 2261 12.4% 7.0 7.0 3.33 0.59 29.51 29.51 58.5
Junction 16 J16 26.4 1.76 0.50 414.91 365.6

OLV CYN B13 J16,J9 J16-J9 40 1905 2.1% 8.43 3.8 30.2 1.65 0.49 28.82 443.73 358.7 0.04 1.95
OLV CYN B14 BH, J9 Initial Area 158 2489 6.3% 7.0 7.0 3.33 0.59 24.93 24.93 49.4
OLV CYN 18 J8,J9 J8-J9 40 1623 2.5% 10.08 2.7 29.0 1.68 0.34 39.08 768.95 437.1 0.04 2.26
Junction 9 J9 30.2 1.65 0.40 1237.61 812.1

OLV CYN 19 J9,J10 J9-J10 40 939 4.3% 13.02 1.2 31.4 1.62 0.40 14.42 1252.03 804.6 0.04 2.20
OLV CYN 20 K, J10 Initial Area 160 1521 10.5% 5.8 5.8 3.65 0.63 14.88 14.88 34.3
OLV CYN 21 BF, J10 Initial Area 240 4599 5.2% 16.0 16.0 2.24 0.44 45.78 45.78 45.1
Junction 10 J10 31.4 1.62 0.40 1312.69 852.5
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Olivera Canyon (con't)
OLV CYN  A1 AA, J18 Initial Area 270 3259 8.3% 10.2 10.2 2.78 0.52 33.42 33.42 48.5
OLV CYN A2 AB, J18 Initial Area 170 2265 7.5% 8.1 8.1 3.11 0.57 24.49 24.49 43.1
Junction 18 J18 10.2 2.78 0.54 57.91 87.1

OLV CYN A3 J18,J19 J18-J19 53 780 6.8% 9.14 1.4 11.6 2.61 0.53 14.51 72.42 100.6 0.04 0.91
OLV CYN A4 AC, J19 Initial Area 133 1216 10.9% 4.6 4.6 4.08 0.68 10.78 10.78 29.9
Junction 19 J19 11.6 2.61 0.55 83.20 119.8

OLV CYN 22 J10,J11 J10-J11 47 1472 3.2% 11.80 2.1 13.7 2.41 0.40 15.63 1328.32 1287.0 0.04 2.38
OLV CYN A5 J19,J11 J19-J11 34 512 6.6% 9.75 0.9 27.3 1.73 0.55 2.49 85.69 81.0 0.04 1.03
Junction 11 J11 27.3 1.73 0.41 1414.01 1005.3

Cat Canyon
CAT CYN  1 A, J1 Initial Area 220 3939 5.6% 14.0 14.0 2.39 0.46 164.76 164.76 182.3
CAT CYN 2 B, J1 Initial Area 240 3214 7.5% 11.0 11.0 2.68 0.51 82.64 82.64 112.5
Junction 1 14.0 2.39 0.48 247.40 282.6

CAT CYN 3 J1,J2 J1-J2 30 1061 2.9% 8.79 2.0 31.0 1.63 0.46 37.57 284.97 212.8 0.04 1.64
CAT CYN 4 C,J2 Initial Area 273 4399 6.2% 14.0 14.0 2.39 0.46 177.26 177.26 196.2
Junction 2 J2 31.0 1.63 0.46 462.23 346.7

CAT CYN 5 J2,J3 J2-J3 40 2528 1.6% 7.06 6.0 37.0 1.50 0.44 68.72 530.95 349.4 0.04 1.85
CAT CYN 6 D,J3 Initial Area 300 5119 5.9% 16.0 16.0 2.24 0.44 106.30 106.30 104.6
CAT CYN 7 E, J3 Initial Area 318 3649 8.7% 11.0 11.0 2.68 0.51 93.88 93.88 127.8
Junction 3 J3 37.0 1.50 0.45 731.13 490.7

CAT CYN 8 J3,J4 J3-J4 30 2536 1.2% 6.92 6.1 43.1 1.39 0.43 86.11 817.24 489.0 0.04 2.23
CAT CYN 9 F,J4 Initial Area 300 6775 4.4% 23.0 23.0 1.88 0.38 209.62 209.62 148.5
Junction 4 J4 43.1 1.39 0.42 1026.86 598.8

CAT CYN 10 J4,J5 J4-J5 20 1868 1.1% 7.00 4.4 47.6 1.33 0.41 90.94 1117.80 602.7 0.04 2.45
CAT CYN 11 G,J5 Initial Area 190 6195 3.1% 25.0 25.0 1.81 0.36 238.85 238.85 156.6
Junction 5 J5 47.6 1.33 0.40 1356.65 717.6
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Cat Canyon (con't)
CAT CYN 12 J5,J6 J5-J6 10 655 1.5% 8.38 1.3 48.9 1.31 0.40 21.49 1378.14 715.6 0.04 2.46
CAT CYN 13 H,J6 Initial Area 380 4546 8.4% 13.0 13.0 2.48 0.48 130.52 130.52 154.0
Junction 6 J6 48.9 1.31 0.40 1508.66 797.2

CAT CYN 14 J6,J7 J6-J7 10 1376 0.7% 6.68 3.4 52.3 1.27 0.40 77.69 1586.35 795.8 0.04 3.05
CAT CYN 15 J,J7 Initial Area 670 6984 9.6% 17.0 17.0 2.18 0.43 383.83 383.83 358.0
Junction 7 J7 52.3 1.27 0.40 1970.18 1004.6

CAT CYN 16 J7,J8 J7-J8 29 1894 1.5% 9.35 3.4 55.7 1.23 0.39 114.13 2084.31 1008.0 0.04 2.89
CAT CYN 17 K, J8 Initial Area 249 4534 5.5% 16.0 16.0 2.24 0.44 134.68 134.68 132.6
Junction 8 J8 55.7 1.23 0.40 2218.99 1080.9

CAT CYN  19A L, J9A Initial Area 620 4845 12.8% 11.5 11.5 2.63 0.50 173.73 173.73 227.8
CAT CYN 19B M, J9A Initial Area 730 4642 15.7% 10.0 10.0 2.81 0.53 165.79 165.79 244.7
Junction J9A 11.5 2.63 0.51 339.52 456.6

CAT CYN 19 J9A,J9 J9A-J9 60 1352 4.4% 11.35 2.0 13.5 2.43 0.51 21.14 360.66 447.1 0.04 1.74
CAT CYN 18 J8,J9 J8-J9 11 1514 0.7% 7.59 3.3 59.0 1.20 0.39 50.58 2269.57 1065.0 0.04 3.68
CAT CYN 20 N, J9 Initial Area 340 3649 9.3% 11.5 11.5 2.63 0.50 112.02 112.02 146.9
Junction 9 J9A,J9 59.0 1.20 0.41 2742.25 1352.1

CAT CYN 21 J9,J10 J9-J10 3 1019 0.3% 5.69 3.0 62.0 1.17 0.41 57.78 2800.03 1335.3 0.04 4.29
CAT CYN 22 P,J10 Initial Area 383 3985 9.6% 11.0 11.0 2.68 0.51 70.08 70.08 95.4
CAT CYN 23 Q, J10 Initial Area 463 2941 15.8% 7.5 7.5 3.22 0.58 43.22 43.22 81.0
Junction 10 J10 62.0 1.17 0.41 2913.33 1406.3

CAT CYN 24 J10,J11 J10-J11 17 3052 0.6% 7.13 7.1 69.1 1.11 0.40 190.84 3104.17 1378.0 0.04 4.13
CAT CYN 25 R, J11 Initial Area 360 4534 7.9% 13.0 13.0 2.48 0.48 265.58 265.58 313.4
Junction 11 J11 69.1 1.11 0.41 3369.75 1518.5

CAT CYN  27A S, J13 Initial Area 255 3361 7.6% 11.0 11.0 2.68 0.51 93.86 93.86 127.8
CAT CYN 27B T, J13 Initial Area 285 3505 8.1% 10.8 10.8 2.71 0.51 116.31 116.31 160.9
Junction 13 11.0 2.68 0.51 210.17 287.2
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Cat Canyon (con't)
CAT CYN 27 J13,J12 J13-J12 84 2211 3.8% 9.87 3.7 14.7 2.33 0.50 54.66 264.83 307.5 0.04 1.58
CAT CYN 26 J11,J12 J11-J12 19 951 2.0% 11.70 1.4 70.5 1.10 0.40 69.68 3439.43 1519.9 0.04 3.36
Junction 12 J12 70.5 1.10 0.41 3704.26 1664.9

CAT CYN 28 J12,J14 J12-J14 11 1237 0.9% 8.97 2.3 72.8 1.08 0.40 87.79 3792.05 1658.2 0.04 4.07
CAT CYN 29 U, J14 Initial Area 670 7044 9.5% 16.0 16.0 2.24 0.44 234.44 234.44 230.8
Junction 14 J14 72.8 1.08 0.41 4026.49 1769.7

CAT CYN 30 J14,J15 J14-J15 30 3444 0.9% 9.03 6.4 79.1 1.04 0.39 351.98 4378.47 1767.6 0.04 4.18
CAT CYN 31 V, J15 Initial Area 430 3590 12.0% 9.8 9.8 2.84 0.53 48.77 48.77 73.2
Junction 15 J15 79.1 1.04 0.39 4427.24 1794.5

CAT CYN  34A1 W, J24 Initial Area 510 5459 9.3% 14.0 14.0 2.39 0.46 197.82 197.82 218.9
CAT CYN 34A2 X, J24 Initial Area 600 4145 14.5% 10.0 10.0 2.81 0.53 162.07 162.07 239.2
Junction 24 J24 14.0 2.39 0.49 359.89 422.4

CAT CYN 34A J24,J25 J24-J25 70 1145 6.1% 13.00 1.5 15.5 2.28 0.49 32.03 391.92 435.2 0.04 1.68
CAT CYN 34B Y, J25 Initial Area 470 2833 16.6% 7.0 7.0 3.33 0.59 68.33 68.33 135.5
Junction 25 J25 15.5 2.28 0.50 460.25 527.8

CAT CYN 32 J15,J16 J15-J16 17 1797 0.9% 9.29 3.2 82.3 1.02 0.39 49.63 4476.87 1769.5 0.04 4.10
CAT CYN 34 J25,J16 J25-J16 87 2170 4.0% 11.74 3.1 18.5 2.09 0.50 44.65 504.90 522.2 0.04 1.98
CAT CYN 33 Z, J16 Initial Area 417 2959 14.1% 7.5 7.5 3.22 0.58 49.02 49.02 91.9
Junction 16 J16 82.3 1.02 0.40 5030.79 2053.9

CAT CYN 36A AA, BA Initial Area 296 1711 17.3% 5.0 5.0 3.92 0.66 30.36 30.36 78.9
CAT CYN 36 BA, J17 BA-J17 154 1597 9.6% 10.13 2.6 7.6 3.20 0.63 23.84 54.20 108.5 0.04 0.82
CAT CYN 35 J16,J17 J16-J17 13 1249 1.0% 9.95 2.1 84.4 1.01 0.40 51.89 5082.68 2038.5 0.04 4.24
Junction 17 J17 84.4 1.01 0.40 5136.88 2093.0
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Cat Canyon (con't)
CAT CYN  38A AB, J26 Initial Area 489 3020 16.2% 8.0 8.0 3.13 0.57 46.04 46.04 81.8
CAT CYN 38B X, J26 Initial Area 689 4780 14.4% 11.0 11.0 2.68 0.51 173.56 173.56 236.3
CAT CYN 38C AC, J26 Initial Area 536 4388 12.2% 10.5 10.5 2.74 0.52 137.55 137.55 194.8
Junction 26 J26 11.0 2.68 0.52 357.15 497.0

CAT CYN 37 J17,J18 J17-J18 20 2450 0.8% 9.20 4.4 88.9 0.98 0.40 129.3 5266.18 2063.6 0.04 4.52
CAT CYN 38 J26,J18 J26-J18 101 2671 3.8% 11.23 4.0 15.0 2.31 0.51 50.69 407.84 481.7 0.04 1.93
Junction 18 J18 88.9 0.98 0.41 5674.02 2268.4

CAT CYN 40A1-AAA, BB Initial Area 270 1253 21.5% 3.5 3.5 4.65 0.74 14.93 14.93 51.3
CAT CYN 40A1 BB, J28 BB-J28 109 1038 10.5% 9.43 1.8 5.3 3.80 0.70 9.83 24.76 66.2 0.04 0.69
CAT CYN 40A2 AA,J28 Initial Area 379 3110 12.2% 9.5 9.5 2.88 0.54 82.62 82.62 127.3
Junction 28 J28 9.5 2.88 0.68 107.38 209.3

CAT CYN 40B1 AD, BC Initial Area 288 2356 12.2% 7.5 7.5 3.22 0.58 40.60 40.60 76.1
CAT CYN 40B BC, J27 BC-J27 72 884 8.1% 9.51 1.5 9.0 2.95 0.57 8.4 49.00 83.0 0.04 0.85
CAT CYN 40A J28,J27 J28-J27 51 716 7.1% 11.53 1.0 10.5 2.74 0.66 12.06 119.44 216.2 0.04 1.25
Junction 27 J27 10.5 2.74 0.78 168.44 357.9

CAT CYN 40 J27,J19 J27-J19 40 2450 1.6% 6.44 6.3 16.9 2.18 0.76 8.17 176.61 293.1 0.04 1.57
CAT CYN 39 J18,J19 J18-J19 101 2671 3.8% 21.51 2.1 91.0 0.97 0.41 7.45 5681.47 2244.7 0.04 5.12
CAT CYN 41 AF, J19 Initial Area 550 4587 12.0% 12.0 12.0 2.57 0.49 123.12 123.12 155.7
Junction 19 J19 91.0 0.97 0.42 5981.20 2434.2

CAT CYN 43A AG, BD Initial Area 269 1114 24.2% 3.2 3.2 4.85 0.76 8.20 8.20 30.2
CAT CYN 43 BD, J20 BD-J20 101 1290 7.8% 7.37 2.9 6.1 3.56 0.66 19.88 28.08 66.1 0.04 0.60
CAT CYN 42 J19,J20 J19-J20 20 1262 1.6% 12.26 1.7 92.7 0.96 0.42 44.86 6026.06 2419.4 0.04 4.23
Junction 20 J20 92.7 0.96 0.42 6054.14 2443.4
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Cat Canyon (con't)
CAT CYN 45A AE, BE Initial Area 282 1507 18.7% 4.3 4.3 4.21 0.70 18.48 18.48 54.1
CAT CYN 45 BE, J21 BE-J21 108 1389 7.8% 8.55 2.7 7.0 3.33 0.66 10.43 28.91 63.5 0.04 0.75
CAT CYN 44 J20,J21 J20-J21 10 1002 1.0% 10.25 1.6 94.3 0.96 0.41 108.43 6162.57 2439.6 0.04 4.57
Junction 21 J21 94.3 0.96 0.42 6191.48 2457.8

CAT CYN 47 AH, J22 Initial Area 403 3026 13.3% 8.2 8.2 3.09 0.56 48.73 48.73 84.8
CAT CYN 46 J21,J22 J21-J22 10 1413 0.7% 9.02 2.6 96.9 0.94 0.41 125.08 6316.56 2444.3 0.04 4.88
Junction 22 J22 96.9 0.94 0.41 6365.29 2470.2

CAT CYN  49B1 AK, J29 Initial Area 200 1003 19.9% 3.1 3.1 4.93 0.77 13.36 13.36 50.5
CAT CYN  49B AL, J29 35 417 8.4% 8.64 0.8 3.9 4.87 0.77 5.53 18.89 70.4 0.04 0.72
CAT CYN 49A AJ, J29 Initial Area 330 2263 14.6% 6.1 6.1 3.56 0.62 43.14 43.14 95.6
Junction 29 J29 6.1 3.56 0.67 62.03 147.1

CAT CYN 49 J29,J23 J29-J23 120 2116 5.7% 9.68 3.6 9.7 2.84 0.62 37.43 99.46 173.9 0.04 1.14
CAT CYN 48 J22,J23 J22-J23 50 4302 1.2% 10.96 6.5 103.5 0.91 0.40 286.36 6651.65 2432.5 0.04 4.51
CAT CYN 50 AF, J23 Initial Area 640 8530 7.5% 12.0 12.0 2.57 0.49 243.99 243.99 308.5
Junction 23 J23 103.5 0.91 0.41 6995.10 2598.1
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Unnamed Blueline #1 & #2
NNBL2-1 2A, J1 Initial Area 230 2558 9.0% 8.5 8.5 2.65 0.50 47.71 47.71 63.7
NNBL2-2 2B, J1 Initial Area 230 1927 11.9% 7.0 7.0 2.91 0.54 23.71 23.71 37.2
NNBL2-3 2C, J1 Initial Area 240 1874 12.8% 7.0 7.0 2.91 0.54 28.5 28.50 44.7
Junction 1 8.5 2.65 0.52 99.92 138.4

NNBL2-4 J1, J2 J1-J2 100 2528 4.0% 3.99 10.6 19.1 1.81 0.47 51.72 151.64 128.4 0.04 0.39
NNBL2-5 2D, J2 Initial Area 334 3668 9.1% 11.0 11.0 2.35 0.46 78.76 78.76 84.5
NNBL2-6 2E, J2 Initial Area 170 1481 11.5% 5.5 5.5 3.26 0.59 19.95 19.95 38.1
Junction 2 J2 19.1 1.81 0.47 250.35 214.7

NNBL2-7 J2,J3 J2-J3 70 2077 3.4% 7.74 4.5 23.5 1.64 0.45 54.73 305.08 223.8 0.04 1.21
NNBL2-8 2F, J3 Initial Area 194 1325 14.7% 4.5 4.5 3.58 0.63 15.65 15.65 35.1
NNBL2-9 2G, J3 Initial Area 120 1445 8.3% 5.5 5.5 3.26 0.59 21.99 21.99 42.0
Junction 3 J3 23.5 1.64 0.46 342.72 261.0

NNBL2-10 J3,J4 J3-J4 40 1433 2.8% 7.46 3.2 26.7 1.54 0.46 22.03 364.75 256.2 0.04 1.31
NNBL1-1 1A, J4 Initial Area 410 5501 7.4% 17.2 17.2 1.90 0.38 112.2 112.20 81.0
Junction 4 J4 26.7 1.54 0.44 476.95 321.9

NNBL2-11 2H,J5 Initial Area 272 2184 12.4% 7.0 7.0 2.91 0.54 35.8 35.80 56.2

V (fps)

TOC (min)

I C

Area

Q       
(cfs)

25 Year Flow     -    PRE CONSTRUCTION

Area 
Description

Delta H 
(ft) L (ft) S (%)

NNBL2-12 2J,J5 Initial Area 192 1139 16.8% 4.0 4.0 3.79 0.65 16.24 16.24 40.0
Junction 5 J5 7.0 2.91 0.57 52.04 86.8

NNBL2-13 J5,J6 J3-J4 83 1700 4.9% 7.54 3.8 10.8 2.37 0.52 40.03 92.07 114.6 0.04 0.87
NNBL2-14 2L, J6 Initial Area 275 2707 10.2% 8.5 8.5 2.65 0.50 50.68 50.68 67.7
Junction 6 10.8 2.37 0.52 142.75 175.1

NNBL2-15 J6,J7 J6-J7 15 1000 1.5% 5.75 2.9 13.7 2.12 0.51 13.41 156.16 168.4 0.04 1.42
NNBL2-16 J4,J7 J4-J7 10 850 1.2% 5.28 2.7 29.4 1.47 0.43 15.71 492.66 314.5 0.04 1.49
NNBL2-17 2M,J7 Initial Area 179 1839 9.7% 5.5 5.5 3.26 0.59 23.12 23.12 44.1
Junction 7 J7 29.4 1.47 0.46 671.94 451.6
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Concentration Δ Total Delta Total Mannings n
Hydraulic 
Radius RV (fps)

TOC (min)

I C

Area

Q       
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Area 
Description

Delta H 
(ft) L (ft) S (%)

Unnamed Blueline #1 & #2 (con't)
NNBL2-18 J7,J8 J7-J8 56 2263 2.5% 9.13 4.1 33.5 1.39 0.44 45.45 717.39 441.6 0.04 1.94
NNBL2-19 2N,J8 Initial Area 226 2090 10.8% 6.0 6.0 3.13 0.57 27.27 27.27 48.5
Junction 8 J8 33.5 1.39 0.45 744.66 463.1

NNBL2-20 J8,J9 J8 to J9 54 3207 1.7% 7.94 6.7 40.3 1.27 0.43 55.98 800.64 442.2 0.04 2.11

Unnamed Blueline #3
NNBL3-1 3A, J10 Initial Area 110 1349 8.2% 5.5 5.5 3.26 0.59 12.58 12.58 24.0
NNBL3-2 3B, J10 Initial Area 70 677 10.3% 3.0 3.0 4.34 0.71 6.13 6.13 18.9
Junction 10 5.5 3.26 0.63 18.71 38.2

NNBL3-3 J10,J11 J10-J11 45 2263 2.0% 4.41 8.6 14.1 2.09 0.50 25.07 43.78 46.2 0.04 0.76
NNBL3-4 3C,J11 Initial Area 55 609 9.1% 3.0 3.0 4.34 0.71 6.78 6.78 20.9
Junction 11 J11 14.1 2.09 0.53 50.56 56.3

NNBL3-5 J11,J12 J11-J12 84 1933 4.4% 6.94 4.6 18.7 1.83 0.46 42.5 93.06 77.6 0.04 0.84
NNBL3-6 3D,J12 Initial Area 199 2019 9.9% 3.0 3.0 4.34 0.71 12.04 12.04 37.1
Junction 12 J12 18.7 1.83 0.49 105.10 93.2

NNBL3-7 J12,J13 J12-J13 66 1164 5.6% 9.21 2.1 20.8 1.74 0.47 16.97 122.07 98.9 0.04 1.06
NNBL3 8 3E J13 I i i l A 196 2019 9 7% 7 1 7 1 2 89 0 54 23 35 23 35 36 2NNBL3-8 3E,J13 Initial Area 196 2019 9.7% 7.1 7.1 2.89 0.54 23.35 23.35 36.2
Junction 13 J13 20.8 1.74 0.48 145.42 120.6

NNBL3-9 J13,J14 J13-J14 15 611 2.4% 7.15 1.4 22.2 1.68 0.47 8.43 153.85 121.7 0.04 1.37
NNBL3-10 3F,J14 Initial Area 199 1666 12.0% 5.5 5.5 3.26 0.59 16.27 16.27 31.1
Junction 14 J14 22.2 1.68 0.48 170.12 137.8

NNBL3-11 J14,J15 J14-J15 36 812 4.4% 8.27 1.6 23.9 1.63 0.47 15.07 185.19 141.2 0.04 1.09
NNBL3-12 3G,J15 Initial Area 184 1808 10.2% 6.5 6.5 3.01 0.55 18.70 18.70 31.2
Junction 15 J15 23.9 1.63 0.48 203.89 158.1
NNBL3-13 J15, end J15 - end 37 800 4.6% 7.85 1.7 25.6 1.58 0.47 14.11 218.00 160.0 0.04 0.97
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Long Canyon 
LNG CYN 1 A, J1 Initial Area 160 1162 13.8% 4.0 4.0 3.79 0.65 9.9 9.90 24.4
LNG CYN 2 B, J1 Initial Area 120 2184 5.5% 9.0 9.0 2.58 0.49 39.82 39.82 50.7
Junction 1 9.0 2.58 0.52 49.72 67.3

LNG CYN 3 J1,J2 J1-J2 77 2351 3.3% 5.68 6.9 15.9 1.97 0.44 81.59 131.31 114.6 0.04 0.77
LGN CYN 4 C,J2 Initial Area 287 1723 16.7% 6.0 6.0 3.13 0.57 23.03 23.03 41.0
Junction 2 J2 15.9 1.97 0.46 154.34 140.5

LGN CYN 5 J2,J3 J2-J3 8 510 1.7% 5.34 1.6 17.5 1.89 0.46 9.18 163.52 140.8 0.04 1.17
LGN CYN 6 D,J3 Initial Area 285 2578 11.0% 8.0 8.0 2.73 0.51 33.34 33.34 46.8
Junction 3 J3 17.5 1.89 0.47 196.86 173.2

LGN CYN 7 J3,J4 J3-J4 33 587 5.6% 7.77 1.3 18.7 1.82 0.46 5.32 202.18 171.1 0.04 0.83
LGN CYN 8 E,J4 Initial Area 239 1600 14.9% 7.1 7.1 2.89 0.54 18.54 18.54 28.7
LGN CYN 9 F, J4 Initial Area 321 3298 9.7% 10.1 10.1 2.44 0.47 64.82 64.82 74.8
Junction 4 J4 18.7 1.82 0.47 285.54 245.1

LGN CYN 10 J4,J5 J4-J5 5 855 0.6% 4.57 3.1 21.9 1.70 0.46 18.52 304.06 238.6 0.04 1.95
LGN CYN 11 B,J5 Initial Area 244 2033 12.0% 7.0 7.0 2.91 0.54 40.46 40.46 63.5
Junction 5 J5 21.9 1.70 0.47 344.52 275.6

LGN CYN 12 J5,J6 J5-J6 76 2167 3.5% 8.25 4.4 26.2 1.56 0.45 64.42 408.94 284.0 0.04 1.28
LGN CYN 13 G,J6 Initial Area 320 1808 17.7% 5.2 5.2 3.35 0.60 72.61 72.61 145.0
Junction 6 J6 26.2 1.56 0.47 481.55 351.5

LGN CYN 14 J6,J7 J6-J7 17 1415 1.2% 5.89 4.0 30.2 1.46 0.45 52.08 533.63 350.6 0.04 1.75
LGN CYN 15 H,J7 Initial Area 267 2128 12.5% 6.5 6.5 3.01 0.55 40.85 40.85 68.1
LGN CYN 16 J, J7 Initial Area 168 1166 14.4% 5.5 5.5 3.26 0.59 8.66 8.66 16.5
Junction 7 J7 30.2 1.46 0.46 583.14 390.9
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Long Canyon (con't)
LGN CYN 17 J7,J8 J7-J8 23 1308 1.8% 7.56 2.9 33.1 1.39 0.45 37.96 621.10 388.9 0.04 1.88
LGN CYN 18 J,J8 Initial Area 191 1828 10.5% 6.5 6.5 3.01 0.55 22.38 22.38 37.3
Junction 8 J8 33.1 1.39 0.45 643.48 406.2

LGN CYN 19 J8,J9 J8-J9 40 1341 3.0% 8.53 2.6 35.8 1.34 0.44 46.44 689.92 408.3 0.04 1.53
LGN CYN 20 K,J9 Initial Area 200 1806 11.1% 6.4 6.4 3.03 0.56 21.61 21.61 36.5
Junction 9 J9 35.8 1.34 0.44 711.53 424.5

LGN CYN 21 J9,J10 J9-J10 15 693 2.2% 8.18 1.4 37.2 1.32 0.44 20.72 732.25 423.8 0.04 1.80
LGN CYN 22 L,J10 Initial Area 135 1428 9.5% 5.5 5.5 3.26 0.59 23.15 23.15 44.2
Junction 10 J10 37.2 1.32 0.44 755.40 441.7

LGN CYN 23 J10,J11 J10-J11 25 847 2.9% 9.38 1.5 38.7 1.30 0.44 20.28 775.68 440.1 0.04 1.79
LGN CYN 24 M,J11 Initial Area 187 1482 12.6% 4.9 4.9 3.44 0.61 16.4 16.40 34.4
Junction 11 J11 38.7 1.30 0.44 792.08 453.0

LGN CYN 25 J11,J12 J11-J12 70 2087 3.4% 10.83 3.2 41.9 1.25 0.43 52.63 844.71 452.0 0.04 2.00
LGN CYN 26 N,J12 Initial Area 200 1850 10.8% 6.2 6.2 3.08 0.56 21.56 21.56 37.4
Junction 12 J12 41.9 1.25 0.43 866.27 467.2

LGN CYN 27 J12, END J12-END 30 1246 2.4% 9.77 2.1 44.0 1.22 0.43 26.06 892.33 463.7 0.04 2.20
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Olivera Canyon
OLV CYN  1 A, J1 Initial Area 185 2042 9.1% 8.0 8.0 2.73 0.51 33.14 33.14 46.5
OLV CYN 2 B, J1 Initial Area 161 1575 10.2% 5.8 5.8 3.18 0.58 19.71 19.71 36.0
Junction 1 8.0 2.73 0.54 52.85 77.5

OLV CYN 3 J1,J2 J1-J2 84 2033 4.1% 7.20 4.7 12.7 2.19 0.49 46.79 99.64 106.6 0.04 0.93
OLV CYN 4 B,J2 Initial Area 244 1723 14.2% 5.0 5.0 3.41 0.60 31.97 31.97 65.9
Junction 2 J2 12.7 2.19 0.52 131.61 149.0

OLV CYN 5 J2,J3 J2-J3 61 1762 3.5% 7.61 3.9 16.6 1.93 0.48 44.86 176.47 164.9 0.04 1.15
OLV CYN 6 C,J3 Initial Area 313 3437 9.1% 10.1 10.1 2.44 0.47 63.01 63.01 72.7
Junction 3 J3 16.6 1.93 0.48 239.48 222.4

OLV CYN 7 J3,J4 J3-J4 40 902 4.4% 9.80 1.5 18.1 1.86 0.48 8.79 248.27 219.4 0.04 1.40
OLV CYN 8 D,J4 Initial Area 330 4367 7.6% 13.0 13.0 2.17 0.43 72.00 72.00 66.8
OLV CYN 9 E, J4 Initial Area 197 2861 6.9% 10.1 10.1 2.44 0.47 53.94 53.94 62.2
Junction 4 J4 18.1 1.86 0.47 374.21 323.7

OLV CYN 10 J4,J5 J4-J5 13 917 1.4% 7.02 2.2 20.3 1.76 0.46 18.75 392.96 318.4 0.04 1.99
OLV CYN 11 F,J5 Initial Area 333 3924 8.5% 12.0 12.0 2.25 0.44 57.52 57.52 57.2
Junction 5 J5 20.3 1.76 0.46 450.48 363.0

OLV CYN 12 J5,J6 J5-J6 17 402 4.2% 10.89 0.6 20.9 1.73 0.45 23.30 473.78 372.0 0.04 1.70
OLV CYN 13 G,J6 Initial Area 239 2895 8.3% 9.5 9.5 2.52 0.48 79.32 79.32 96.4
Junction 6 J6 20.9 1.73 0.46 553.10 438.4

OLV CYN 14 J6,J7 J6-J7 21 1598 1.3% 7.00 3.8 24.7 1.60 0.44 57.77 610.87 434.7 0.04 2.06
OLV CYN 15 H,J7 Initial Area 221 2289 9.7% 7.0 7.0 2.91 0.54 34.70 34.70 54.4
Junction 7 J7 24.7 1.60 0.45 645.57 464.7

OLV CYN 16 J7,J8 J7-J8 59 1849 3.2% 10.40 3.0 27.7 1.52 0.44 64.56 710.13 470.2 0.04 1.97
OLV CYN 17 J, J8 Initial Area 168 1166 14.4% 5.5 5.5 3.26 0.59 19.74 19.74 37.7
Junction 8 J8 27.7 1.52 0.44 729.87 487.7
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Olivera Canyon (con't)
OLV CYN  B1 BA, J12 Initial Area 319 4102 7.8% 14.0 14.0 2.10 0.41 117.13 117.13 101.7
OLV CYN B2 BB, J12 Initial Area 200 1335 15.0% 4.4 4.4 3.62 0.63 12.59 12.59 28.7
Junction 12 14.0 2.10 0.44 129.72 118.4

OLV CYN B3 J12,J13 J12-J13 80 2102 3.8% 7.80 4.5 18.5 1.84 0.42 48.49 178.21 136.5 0.04 1.11
OLV CYN B4 BB, J13 Initial Area 280 2943 9.5% 9.0 9.0 2.58 0.49 53.73 53.73 68.4
OLV CYN B5 BC, J13 Initial Area 70 980 7.1% 4.5 4.5 3.58 0.63 11.00 11.00 24.7
Junction 13 J13 18.5 1.84 0.44 242.94 197.8

OLV CYN B6 J13,J14 J13-J14 5 980 0.5% 4.02 4.1 22.6 1.67 0.44 8.92 251.86 185.0 0.04 1.86
OLV CYN B7 BD, J14 Initial Area 235 1682 14.0% 5.5 5.5 3.26 0.59 21.83 21.83 41.7
Junction 14 J14 22.6 1.67 0.45 273.69 206.4

OLV CYN B8 J14,J15 J14-J15 45 1734 2.6% 7.80 3.7 26.3 1.56 0.43 42.44 316.13 212.6 0.04 1.48
OLV CYN B9 BE, J15 Initial Area 288 2927 9.8% 8.6 8.6 2.64 0.50 43.38 43.38 57.4
OLV CYN B10 BF, J15 Initial Area 130 1555 8.4% 6.8 6.8 2.95 0.54 16.5 16.50 26.5
Junction 15 J15 26.3 1.56 0.45 376.01 260.5

OLV CYN B11 J15,J16 J15-J16 30 651 4.6% 10.27 1.1 27.3 1.53 0.44 9.39 385.40 260.0 0.04 1.46
OLV CYN B12 BG, J16 Initial Area 280 2261 12.4% 7.0 7.0 2.91 0.54 29.51 29.51 46.3
Junction 16 J16 27.3 1.53 0.45 414.91 284.3

OLV CYN B13 J16,J9 J16-J9 40 1905 2.1% 7.87 4.0 31.4 1.43 0.44 28.82 443.73 278.1 0.04 1.76
OLV CYN B14 BH, J9 Initial Area 158 2489 6.3% 7.0 7.0 2.91 0.54 24.93 24.93 39.1
OLV CYN 18 J8,J9 J8-J9 40 1623 2.5% 9.41 2.9 30.5 1.45 0.29 39.08 768.95 320.5 0.04 2.04
Junction 9 J9 31.4 1.43 0.35 1237.61 613.8

OLV CYN 19 J9,J10 J9-J10 40 939 4.3% 12.15 1.3 32.6 1.40 0.35 14.42 1252.03 607.8 0.04 1.99
OLV CYN 20 K, J10 Initial Area 160 1521 10.5% 5.8 5.8 3.18 0.58 14.88 14.88 27.2
OLV CYN 21 BF, J10 Initial Area 240 4599 5.2% 16.0 16.0 1.97 0.39 45.78 45.78 35.3
Junction 10 J10 32.6 1.40 0.35 1312.69 645.0
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Olivera Canyon (con't)
OLV CYN  A1 AA, J18 Initial Area 270 3259 8.3% 10.2 10.2 2.43 0.47 33.42 33.42 38.2
OLV CYN A2 AB, J18 Initial Area 170 2265 7.5% 8.1 8.1 2.71 0.51 24.49 24.49 34.0
Junction 18 J18 10.2 2.43 0.49 57.91 68.8

OLV CYN A3 J18,J19 J18-J19 53 780 6.8% 8.53 1.5 11.7 2.28 0.48 14.51 72.42 79.1 0.04 0.82
OLV CYN A4 AC, J19 Initial Area 133 1216 10.9% 4.6 4.6 3.55 0.62 10.78 10.78 23.7
Junction 19 J19 11.7 2.28 0.50 83.20 94.4

OLV CYN 22 J10,J11 J10-J11 47 1472 3.2% 11.02 2.2 14.0 2.10 0.35 15.63 1328.32 977.9 0.04 2.14
OLV CYN A5 J19,J11 J19-J11 34 512 6.6% 9.11 0.9 28.3 1.50 0.49 2.49 85.69 63.4 0.04 0.93
Junction 11 J11 28.3 1.50 0.36 1414.01 763.7

Cat Canyon
CAT CYN  1 A, J1 Initial Area 220 3939 5.6% 14.0 14.0 2.10 0.41 164.76 164.76 143.1
CAT CYN 2 B, J1 Initial Area 240 3214 7.5% 11.0 11.0 2.35 0.46 82.64 82.64 88.6
Junction 1 14.0 2.10 0.43 247.40 222.2

CAT CYN 3 J1,J2 J1-J2 30 1061 2.9% 8.21 2.2 32.7 1.40 0.41 37.57 284.97 163.4 0.04 1.48
CAT CYN 4 C,J2 Initial Area 273 4399 6.2% 14.0 14.0 2.10 0.41 177.26 177.26 154.0
Junction 2 J2 32.7 1.40 0.41 462.23 266.5

CAT CYN 5 J2,J3 J2-J3 40 2528 1.6% 6.59 6.4 39.1 1.29 0.39 68.72 530.95 267.1 0.04 1.67
CAT CYN 6 D,J3 Initial Area 300 5119 5.9% 16.0 16.0 1.97 0.39 106.30 106.30 81.9
CAT CYN 7 E, J3 Initial Area 318 3649 8.7% 11.0 11.0 2.35 0.46 93.88 93.88 100.7
Junction 3 J3 39.1 1.29 0.40 731.13 376.1

CAT CYN 8 J3,J4 J3-J4 30 2536 1.2% 6.46 6.5 45.6 1.20 0.38 86.11 817.24 373.0 0.04 2.02
CAT CYN 9 F,J4 Initial Area 300 6775 4.4% 23.0 23.0 1.66 0.33 209.62 209.62 115.4
Junction 4 J4 45.6 1.20 0.37 1026.86 456.4

CAT CYN 10 J4,J5 J4-J5 20 1868 1.1% 6.54 4.8 50.4 1.14 0.36 90.94 1117.80 457.6 0.04 2.21
CAT CYN 11 G,J5 Initial Area 190 6195 3.1% 25.0 25.0 1.59 0.32 238.85 238.85 121.3
Junction 5 J5 50.4 1.14 0.35 1356.65 544.7
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Cat Canyon (con't)
CAT CYN 12 J5,J6 J5-J6 10 655 1.5% 7.82 1.4 51.8 1.13 0.35 21.49 1378.14 542.8 0.04 2.21
CAT CYN 13 H,J6 Initial Area 380 4546 8.4% 13.0 13.0 2.17 0.43 130.52 130.52 121.0
Junction 6 J6 51.8 1.13 0.36 1508.66 605.8

CAT CYN 14 J6,J7 J6-J7 10 1376 0.7% 6.24 3.7 55.5 1.09 0.35 77.69 1586.35 603.3 0.04 2.75
CAT CYN 15 J,J7 Initial Area 670 6984 9.6% 17.0 17.0 1.91 0.38 383.83 383.83 280.0
Junction 7 J7 55.5 1.09 0.35 1970.18 763.4

CAT CYN 16 J7,J8 J7-J8 29 1894 1.5% 8.72 3.6 59.1 1.06 0.35 114.13 2084.31 764.0 0.04 2.61
CAT CYN 17 K, J8 Initial Area 249 4534 5.5% 16.0 16.0 1.97 0.39 134.68 134.68 103.8
Junction 8 J8 59.1 1.06 0.35 2218.99 819.9

CAT CYN  19A L, J9A Initial Area 620 4845 12.8% 11.5 11.5 2.30 0.45 173.73 173.73 179.3
CAT CYN 19B M, J9A Initial Area 730 4642 15.7% 10.0 10.0 2.46 0.47 165.79 165.79 192.9
Junction J9A 11.5 2.30 0.46 339.52 359.9

CAT CYN 19 J9A,J9 J9A-J9 60 1352 4.4% 10.60 2.1 13.6 2.12 0.46 21.14 360.66 351.0 0.04 1.57
CAT CYN 18 J8,J9 J8-J9 11 1514 0.7% 6.74 3.7 62.8 1.03 0.34 50.58 2269.57 805.9 0.04 3.08
CAT CYN 20 N, J9 Initial Area 340 3649 9.3% 11.5 11.5 2.30 0.45 112.02 112.02 115.6
Junction 9 J9A,J9 62.8 1.03 0.36 2742.25 1028.0

CAT CYN 21 J9,J10 J9-J10 3 1019 0.3% 5.31 3.2 66.0 1.01 0.36 57.78 2800.03 1014.3 0.04 3.87
CAT CYN 22 P,J10 Initial Area 383 3985 9.6% 11.0 11.0 2.35 0.46 70.08 70.08 75.2
CAT CYN 23 Q, J10 Initial Area 463 2941 15.8% 7.5 7.5 2.81 0.53 43.22 43.22 64.0
Junction 10 J10 66.0 1.01 0.36 2913.33 1069.4

CAT CYN 24 J10,J11 J10-J11 17 3052 0.6% 6.66 7.6 73.7 0.96 0.35 190.84 3104.17 1044.6 0.04 3.73
CAT CYN 25 R, J11 Initial Area 360 4534 7.9% 13.0 13.0 2.17 0.43 265.58 265.58 246.3
Junction 11 J11 73.7 0.96 0.36 3369.75 1153.0

CAT CYN  27A S, J13 Initial Area 255 3361 7.6% 11.0 11.0 2.35 0.46 93.86 93.86 100.7
CAT CYN 27B T, J13 Initial Area 285 3505 8.1% 10.8 10.8 2.37 0.46 116.31 116.31 126.7
Junction 13 11.0 2.35 0.46 210.17 226.3
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DS-13186-114
Point of 

Concentration Δ Total Delta Total Mannings n
Hydraulic 
Radius RV (fps)

TOC (min)

I C

Area

Q       
(cfs)

Area 
Description

Delta H 
(ft) L (ft) S (%)

Cat Canyon (con't)
CAT CYN 27 J13,J12 J13-J12 84 2211 3.8% 9.22 4.0 15.0 2.03 0.45 54.66 264.83 240.1 0.04 1.43
CAT CYN 26 J11,J12 J11-J12 19 951 2.0% 10.92 1.5 75.1 0.95 0.35 69.68 3439.43 1152.8 0.04 3.03
Junction 12 J12 75.1 0.95 0.36 3704.26 1264.8

CAT CYN 28 J12,J14 J12-J14 11 1237 0.9% 8.37 2.5 77.6 0.93 0.36 87.79 3792.05 1258.2 0.04 3.67
CAT CYN 29 U, J14 Initial Area 670 7044 9.5% 16.0 16.0 1.97 0.39 234.44 234.44 180.7
Junction 14 J14 77.6 0.93 0.36 4026.49 1343.8

CAT CYN 30 J14,J15 J14-J15 30 3444 0.9% 8.43 6.8 84.4 0.90 0.34 351.98 4378.47 1335.9 0.04 3.77
CAT CYN 31 V, J15 Initial Area 430 3590 12.0% 9.8 9.8 2.48 0.48 48.77 48.77 57.7
Junction 15 J15 84.4 0.90 0.34 4427.24 1356.8

CAT CYN  34A1 W, J24 Initial Area 510 5459 9.3% 14.0 14.0 2.10 0.41 197.82 197.82 171.8
CAT CYN 34A2 X, J24 Initial Area 600 4145 14.5% 10.0 10.0 2.46 0.47 162.07 162.07 188.6
Junction 24 J24 14.0 2.10 0.44 359.89 332.7

CAT CYN 34A J24,J25 J24-J25 70 1145 6.1% 12.14 1.6 15.6 1.99 0.44 32.03 391.92 341.7 0.04 1.51
CAT CYN 34B Y, J25 Initial Area 470 2833 16.6% 7.0 7.0 2.91 0.54 68.33 68.33 107.2
Junction 25 J25 15.6 1.99 0.45 460.25 415.1

CAT CYN 32 J15,J16 J15-J16 17 1797 0.9% 8.67 3.5 87.8 0.88 0.34 49.63 4476.87 1337.2 0.04 3.70
CAT CYN 34 J25,J16 J25-J16 87 2170 4.0% 10.96 3.3 18.9 1.82 0.44 44.65 504.90 408.6 0.04 1.78
CAT CYN 33 Z, J16 Initial Area 417 2959 14.1% 7.5 7.5 2.81 0.53 49.02 49.02 72.6
Junction 16 J16 87.8 0.88 0.35 5030.79 1557.3

CAT CYN 36A AA, BA Initial Area 296 1711 17.3% 5.0 5.0 3.41 0.60 30.36 30.36 62.6
CAT CYN 36 BA, J17 BA-J17 154 1597 9.6% 9.46 2.8 7.8 2.76 0.57 23.84 54.20 84.8 0.04 0.74
CAT CYN 35 J16,J17 J16-J17 13 1249 1.0% 9.29 2.2 90.1 0.87 0.35 51.89 5082.68 1544.9 0.04 3.83
Junction 17 J17 90.1 0.87 0.36 5136.88 1587.5
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Concentration Δ Total Delta Total Mannings n
Hydraulic 
Radius RV (fps)

TOC (min)

I C

Area

Q       
(cfs)

Area 
Description

Delta H 
(ft) L (ft) S (%)

Cat Canyon (con't)
CAT CYN  38A AB, J26 Initial Area 489 3020 16.2% 8.0 8.0 2.73 0.51 46.04 46.04 64.7
CAT CYN 38B X, J26 Initial Area 689 4780 14.4% 11.0 11.0 2.35 0.46 173.56 173.56 186.1
CAT CYN 38C AC, J26 Initial Area 536 4388 12.2% 10.5 10.5 2.40 0.46 137.55 137.55 153.5
Junction 26 J26 11.0 2.35 0.47 357.15 392.0

CAT CYN 37 J17,J18 J17-J18 20 2450 0.8% 8.59 4.8 94.8 0.85 0.35 129.3 5266.18 1563.1 0.04 4.07
CAT CYN 38 J26,J18 J26-J18 101 2671 3.8% 10.48 4.2 15.2 2.01 0.46 50.69 407.84 376.7 0.04 1.74
Junction 18 J18 94.8 0.85 0.36 5674.02 1721.8

CAT CYN 40A1-AAA, BB Initial Area 270 1253 21.5% 3.5 3.5 4.04 0.68 14.93 14.93 40.8
CAT CYN 40A1 BB, J28 BB-J28 109 1038 10.5% 8.80 2.0 5.5 3.27 0.64 9.83 24.76 51.9 0.04 0.62
CAT CYN 40A2 AA,J28 Initial Area 379 3110 12.2% 9.5 9.5 2.52 0.48 82.62 82.62 100.4
Junction 28 J28 9.5 2.52 0.61 107.38 165.8

CAT CYN 40B1 AD, BC Initial Area 288 2356 12.2% 7.5 7.5 2.81 0.53 40.60 40.60 60.2
CAT CYN 40B BC, J27 BC-J27 72 884 8.1% 8.88 1.7 9.2 2.56 0.52 8.4 49.00 65.3 0.04 0.76
CAT CYN 40A J28,J27 J28-J27 51 716 7.1% 10.76 1.1 10.6 2.39 0.60 12.06 119.44 170.7 0.04 1.13
Junction 27 J27 10.6 2.39 0.70 168.44 282.7

CAT CYN 40 J27,J19 J27-J19 40 2450 1.6% 6.01 6.8 17.4 1.89 0.69 8.17 176.61 229.5 0.04 1.42
CAT CYN 39 J18,J19 J18-J19 101 2671 3.8% 20.08 2.2 97.0 0.84 0.36 7.45 5681.47 1703.8 0.04 4.62
CAT CYN 41 AF, J19 Initial Area 550 4587 12.0% 12.0 12.0 2.25 0.44 123.12 123.12 122.5
Junction 19 J19 97.0 0.84 0.37 5981.20 1851.2

CAT CYN 43A AG, BD Initial Area 269 1114 24.2% 3.2 3.2 4.21 0.70 8.20 8.20 24.0
CAT CYN 43 BD, J20 BD-J20 101 1290 7.8% 6.88 3.1 6.3 3.05 0.60 19.88 28.08 51.3 0.04 0.54
CAT CYN 42 J19,J20 J19-J20 20 1262 1.6% 11.44 1.8 98.9 0.83 0.37 44.86 6026.06 1839.3 0.04 3.81
Junction 20 J20 98.9 0.83 0.37 6054.14 1858.0
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Hydraulic 
Radius RV (fps)

TOC (min)

I C

Area
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Area 
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Delta H 
(ft) L (ft) S (%)

Cat Canyon (con't)
CAT CYN 45A AE, BE Initial Area 282 1507 18.7% 4.3 4.3 3.66 0.63 18.48 18.48 42.9
CAT CYN 45 BE, J21 BE-J21 108 1389 7.8% 7.98 2.9 7.2 2.87 0.60 10.43 28.91 49.6 0.04 0.67
CAT CYN 44 J20,J21 J20-J21 10 1002 1.0% 9.57 1.7 100.6 0.82 0.36 108.43 6162.57 1853.3 0.04 4.12
Junction 21 J21 100.6 0.82 0.37 6191.48 1867.5

CAT CYN 47 AH, J22 Initial Area 403 3026 13.3% 8.2 8.2 2.70 0.51 48.73 48.73 67.0
CAT CYN 46 J21,J22 J21-J22 10 1413 0.7% 8.42 2.8 103.4 0.81 0.36 125.08 6316.56 1855.1 0.04 4.40
Junction 22 J22 103.4 0.81 0.36 6365.29 1875.3

CAT CYN  49B1 AK, J29 Initial Area 200 1003 19.9% 3.1 3.1 4.27 0.70 13.36 13.36 40.1
CAT CYN  49B AL, J29 35 417 8.4% 8.06 0.9 4.0 3.81 0.69 5.53 18.89 49.4 0.04 0.65
CAT CYN 49A AJ, J29 Initial Area 330 2263 14.6% 6.1 6.1 3.10 0.57 43.14 43.14 75.7
Junction 29 J29 6.1 3.10 0.60 62.03 116.0

CAT CYN 49 J29,J23 J29-J23 120 2116 5.7% 9.04 3.9 10.0 2.46 0.55 37.43 99.46 135.4 0.04 1.03
CAT CYN 48 J22,J23 J22-J23 50 4302 1.2% 10.23 7.0 110.4 0.79 0.35 286.36 6651.65 1841.9 0.04 4.06
CAT CYN 50 AF, J23 Initial Area 640 8530 7.5% 12.0 12.0 2.25 0.44 243.99 243.99 242.7
Junction 23 J23 110.4 0.79 0.36 6995.10 1970.3
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DS-13186-114
Point of 

Concentration Δ Total Delta Total Mannings n
Hydraulic Radius 

R

Unnamed Blueline #1 & #2
NNBL2-1 2A, J1 Initial Area 230 2558 9.0% 8.5 8.5 2.25 0.44 47.71 47.71 47.2
NNBL2-2 2B, J1 Initial Area 230 1927 11.9% 7.0 7.0 2.47 0.48 23.71 23.71 27.8
NNBL2-3 2C, J1 Initial Area 240 1874 12.8% 7.0 7.0 2.47 0.48 28.5 28.50 33.4
Junction 1 8.5 2.25 0.46 99.92 103.1

NNBL2-4 J1, J2 J1-J2 100 2528 4.0% 3.82 11.0 19.5 1.51 0.40 51.72 151.64 92.6 0.04 0.37
NNBL2-5 2D, J2 Initial Area 334 3668 9.1% 11.0 11.0 1.99 0.40 78.76 78.76 61.9
NNBL2-6 2E, J2 Initial Area 170 1481 11.5% 5.5 5.5 2.77 0.52 19.95 19.95 28.8
Junction 2 J2 19.5 1.51 0.41 250.35 155.2

NNBL2-7 J2,J3 J2-J3 70 2077 3.4% 7.14 4.8 24.4 1.36 0.39 54.73 305.08 159.3 0.04 1.07
NNBL2-8 2F, J3 Initial Area 194 1325 14.7% 4.5 4.5 3.05 0.56 15.65 15.65 26.7
NNBL2-9 2G, J3 Initial Area 120 1445 8.3% 5.5 5.5 2.77 0.52 21.99 21.99 31.7
Junction 3 J3 24.4 1.36 0.40 342.72 186.7

NNBL2-10 J3,J4 J3-J4 40 1433 2.8% 6.89 3.5 27.8 1.27 0.39 22.03 364.75 182.0 0.04 1.16
NNBL1-1 1A, J4 Initial Area 410 5501 7.4% 17.2 17.2 1.60 0.32 112.2 112.20 57.7
Junction 4 J4 27.8 1.27 0.38 476.95 227.9

NNBL2-11 2H,J5 Initial Area 272 2184 12.4% 7.0 7.0 2.47 0.48 35.8 35.80 42.0

V (fps)

TOC (min)

I C

Area

Q       
(cfs)

10 Year Flow     -    PRE CONSTRUCTION

Area 
Description

Delta H 
(ft) L (ft) S (%)

NNBL2-12 2J,J5 Initial Area 192 1139 16.8% 4.0 4.0 3.23 0.58 16.24 16.24 30.5
Junction 5 J5 7.0 2.47 0.51 52.04 65.3

NNBL2-13 J5,J6 J3-J4 83 1700 4.9% 6.96 4.1 11.1 1.98 0.46 40.03 92.07 83.7 0.04 0.77
NNBL2-14 2L, J6 Initial Area 275 2707 10.2% 8.5 8.5 2.25 0.44 50.68 50.68 50.2
Junction 6 11.1 1.98 0.45 142.75 127.9

NNBL2-15 J6,J7 J6-J7 15 1000 1.5% 5.30 3.1 14.2 1.76 0.44 13.41 156.16 121.7 0.04 1.26
NNBL2-16 J4,J7 J4-J7 10 850 1.2% 4.85 2.9 30.8 1.21 0.37 15.71 492.66 221.6 0.04 1.32
NNBL2-17 2M,J7 Initial Area 179 1839 9.7% 5.5 5.5 2.77 0.52 23.12 23.12 33.3
Junction 7 J7 30.8 1.21 0.39 671.94 320.2
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Concentration Δ Total Delta Total Mannings n
Hydraulic Radius 

RV (fps)

TOC (min)

I C

Area

Q       
(cfs)

Area 
Description

Delta H 
(ft) L (ft) S (%)

Unnamed Blueline #1 & #2 (con't)
NNBL2-18 J7,J8 J7-J8 56 2263 2.5% 8.43 4.5 35.2 1.14 0.38 45.45 717.39 310.9 0.04 1.72
NNBL2-19 2N,J8 Initial Area 226 2090 10.8% 6.0 6.0 2.66 0.50 27.27 27.27 36.5
Junction 8 J8 35.2 1.14 0.39 744.66 326.5

NNBL2-20 J8,J9 J8 to J9 54 3207 1.7% 7.32 7.3 42.5 1.04 0.37 55.98 800.64 309.0 0.04 1.87

Unnamed Blueline #3
NNBL3-1 3A, J10 Initial Area 110 1349 8.2% 5.5 5.5 2.77 0.52 12.58 12.58 18.1
NNBL3-2 3B, J10 Initial Area 70 677 10.3% 3.0 3.0 3.71 0.64 6.13 6.13 14.5
Junction 10 5.5 2.77 0.56 18.71 29.0

NNBL3-3 J10,J11 J10-J11 45 2263 2.0% 4.07 9.3 14.8 1.72 0.44 25.07 43.78 33.0 0.04 0.68
NNBL3-4 3C,J11 Initial Area 55 609 9.1% 3.0 3.0 3.71 0.64 6.78 6.78 16.1
Junction 11 J11 14.8 1.72 0.46 50.56 40.5

NNBL3-5 J11,J12 J11-J12 84 1933 4.4% 6.41 5.0 19.8 1.50 0.39 42.5 93.06 54.2 0.04 0.75
NNBL3-6 3D,J12 Initial Area 199 2019 9.9% 3.0 3.0 3.71 0.64 12.04 12.04 28.5
Junction 12 J12 19.8 1.50 0.42 105.10 65.7

NNBL3-7 J12,J13 J12-J13 66 1164 5.6% 8.50 2.3 22.1 1.42 0.40 16.97 122.07 69.2 0.04 0.94
NNBL3 8 3E J13 I i i l A 196 2019 9 7% 7 1 7 1 2 45 0 47 23 35 23 35 27 1NNBL3-8 3E,J13 Initial Area 196 2019 9.7% 7.1 7.1 2.45 0.47 23.35 23.35 27.1
Junction 13 J13 22.1 1.42 0.41 145.42 84.9

NNBL3-9 J13,J14 J13-J14 15 611 2.4% 6.60 1.5 23.6 1.38 0.40 8.43 153.85 85.3 0.04 1.22
NNBL3-10 3F,J14 Initial Area 199 1666 12.0% 5.5 5.5 2.77 0.52 16.27 16.27 23.5
Junction 14 J14 23.6 1.38 0.41 170.12 97.0

NNBL3-11 J14,J15 J14-J15 36 812 4.4% 7.63 1.8 25.4 1.33 0.40 15.07 185.19 98.9 0.04 0.97
NNBL3-12 3G,J15 Initial Area 184 1808 10.2% 6.5 6.5 2.56 0.49 18.70 18.70 23.4
Junction 15 J15 25.4 1.33 0.41 203.89 111.0
NNBL3-13 J15, end J15 - end 37 800 4.6% 7.24 1.8 27.2 1.29 0.40 14.11 218.00 111.9 0.04 0.86

Long Canyon 
LNG CYN 1 A, J1 Initial Area 160 1162 13.8% 4.0 4.0 3.23 0.58 9.9 9.90 18.6
LNG CYN 2 B, J1 Initial Area 120 2184 5.5% 9.0 9.0 2.19 0.43 39.82 39.82 37.5
Junction 1 9.0 2.19 0.46 49.72 50.1
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Delta H 
(ft) L (ft) S (%)

LNG CYN 3 J1,J2 J1-J2 77 2351 3.3% 5.24 7.5 16.5 1.64 0.38 81.59 131.31 81.3 0.04 0.68
LGN CYN 4 C,J2 Initial Area 287 1723 16.7% 6.0 6.0 2.66 0.50 23.03 23.03 30.8
Junction 2 J2 16.5 1.64 0.40 154.34 100.3

LGN CYN 5 J2,J3 J2-J3 8 510 1.7% 4.93 1.7 18.2 1.56 0.39 9.18 163.52 100.0 0.04 1.04
LGN CYN 6 D,J3 Initial Area 285 2578 11.0% 8.0 8.0 2.31 0.45 33.34 33.34 34.8
Junction 3 J3 18.2 1.56 0.40 196.86 123.5

LGN CYN 7 J3,J4 J3-J4 33 587 5.6% 7.17 1.4 19.6 1.51 0.40 5.32 202.18 121.7 0.04 0.73
LGN CYN 8 E,J4 Initial Area 239 1600 14.9% 7.1 7.1 2.45 0.47 18.54 18.54 21.5
LGN CYN 9 F, J4 Initial Area 321 3298 9.7% 10.1 10.1 2.07 0.41 64.82 64.82 55.0
Junction 4 J4 19.6 1.51 0.41 285.54 175.0

LGN CYN 10 J4,J5 J4-J5 5 855 0.6% 4.22 3.4 22.9 1.40 0.40 18.52 304.06 169.2 0.04 1.73
LGN CYN 11 B,J5 Initial Area 244 2033 12.0% 7.0 7.0 2.47 0.48 40.46 40.46 47.5
Junction 5 J5 22.9 1.40 0.41 344.52 196.1

LGN CYN 12 J5,J6 J5-J6 76 2167 3.5% 7.61 4.7 27.7 1.28 0.38 64.42 408.94 199.5 0.04 1.14
LGN CYN 13 G,J6 Initial Area 320 1808 17.7% 5.2 5.2 2.85 0.53 72.61 72.61 109.7
Junction 6 J6 27.7 1.28 0.40 481.55 248.6

LGN CYN 14 J6 J7 J6 J7 17 1415 1 2% 5 44 4 3 32 0 1 19 0 39 52 08 533 63 245 8 0 04 1 55LGN CYN 14 J6,J7 J6-J7 17 1415 1.2% 5.44 4.3 32.0 1.19 0.39 52.08 533.63 245.8 0.04 1.55
LGN CYN 15 H,J7 Initial Area 267 2128 12.5% 6.5 6.5 2.56 0.49 40.85 40.85 51.1
LGN CYN 16 J, J7 Initial Area 168 1166 14.4% 5.5 5.5 2.77 0.52 8.66 8.66 12.5
Junction 7 J7 32.0 1.19 0.40 583.14 274.9
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Hydraulic Radius 
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Long Canyon (con't)
LGN CYN 17 J7,J8 J7-J8 23 1308 1.8% 6.97 3.1 35.1 1.14 0.39 37.96 621.10 272.0 0.04 1.67
LGN CYN 18 J,J8 Initial Area 191 1828 10.5% 6.5 6.5 2.56 0.49 22.38 22.38 28.0
Junction 8 J8 35.1 1.14 0.39 643.48 284.5

LGN CYN 19 J8,J9 J8-J9 40 1341 3.0% 7.87 2.8 38.0 1.10 0.38 46.44 689.92 284.3 0.04 1.35
LGN CYN 20 K,J9 Initial Area 200 1806 11.1% 6.4 6.4 2.58 0.49 21.61 21.61 27.4
Junction 9 J9 38.0 1.10 0.38 711.53 295.9

LGN CYN 21 J9,J10 J9-J10 15 693 2.2% 7.55 1.5 39.5 1.08 0.37 20.72 732.25 294.7 0.04 1.59
LGN CYN 22 L,J10 Initial Area 135 1428 9.5% 5.5 5.5 2.77 0.52 23.15 23.15 33.4
Junction 10 J10 39.5 1.08 0.38 755.40 307.6

LGN CYN 23 J10,J11 J10-J11 25 847 2.9% 8.65 1.6 41.1 1.05 0.37 20.28 775.68 305.7 0.04 1.59
LGN CYN 24 M,J11 Initial Area 187 1482 12.6% 4.9 4.9 2.93 0.54 16.4 16.40 26.0
Junction 11 J11 41.1 1.05 0.38 792.08 315.1

LGN CYN 25 J11,J12 J11-J12 70 2087 3.4% 9.99 3.5 44.6 1.01 0.36 52.63 844.71 312.5 0.04 1.77
LGN CYN 26 N,J12 Initial Area 200 1850 10.8% 6.2 6.2 2.62 0.50 21.56 21.56 28.1
Junction 12 J12 44.6 1.01 0.37 866.27 323.4

LGN CYN 27 J12, END J12-END 30 1246 2.4% 9.01 2.3 46.9 0.99 0.36 26.06 892.33 320.1 0.04 1.95
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DS-13186-114
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Rational Method
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Q= 10 YEAR FLOW

T.J. Cross Engineers
08/18/14

Checked By:JAC

DS-13186-114
Point of 

Concentration Δ Total Delta Total Mannings n
Hydraulic Radius 

RV (fps)

TOC (min)

I C

Area

Q       
(cfs)

Area 
Description

Delta H 
(ft) L (ft) S (%)

Olivera Canyon
OLV CYN  1 A, J1 Initial Area 185 2042 9.1% 8.0 8.0 2.31 0.45 33.14 33.14 34.6
OLV CYN 2 B, J1 Initial Area 161 1575 10.2% 5.8 5.8 2.70 0.51 19.71 19.71 27.2
Junction 1 8.0 2.31 0.47 52.85 57.9

OLV CYN 3 J1,J2 J1-J2 84 2033 4.1% 6.65 5.1 13.1 1.83 0.42 46.79 99.64 77.0 0.04 0.83
OLV CYN 4 B,J2 Initial Area 244 1723 14.2% 5.0 5.0 2.90 0.54 31.97 31.97 49.9
Junction 2 J2 13.1 1.83 0.45 131.61 108.4

OLV CYN 5 J2,J3 J2-J3 61 1762 3.5% 7.02 4.2 17.3 1.60 0.42 44.86 176.47 117.9 0.04 1.02
OLV CYN 6 C,J3 Initial Area 313 3437 9.1% 10.1 10.1 2.07 0.41 63.01 63.01 53.5
Junction 3 J3 17.3 1.60 0.42 239.48 159.2

OLV CYN 7 J3,J4 J3-J4 40 902 4.4% 9.05 1.7 18.9 1.53 0.41 8.79 248.27 156.5 0.04 1.24
OLV CYN 8 D,J4 Initial Area 330 4367 7.6% 13.0 13.0 1.83 0.37 72.00 72.00 48.5
OLV CYN 9 E, J4 Initial Area 197 2861 6.9% 10.1 10.1 2.07 0.41 53.94 53.94 45.8
Junction 4 J4 18.9 1.53 0.40 374.21 230.8

OLV CYN 10 J4,J5 J4-J5 13 917 1.4% 6.48 2.4 21.3 1.45 0.40 18.75 392.96 225.9 0.04 1.76
OLV CYN 11 F,J5 Initial Area 333 3924 8.5% 12.0 12.0 1.91 0.38 57.52 57.52 41.7
Junction 5 J5 21.3 1.45 0.40 450.48 257.6

OLV CYN 12 J5,J6 J5-J6 17 402 4.2% 10.05 0.7 22.0 1.43 0.39 23.30 473.78 263.2 0.04 1.50
OLV CYN 13 G,J6 Initial Area 239 2895 8.3% 9.5 9.5 2.13 0.42 79.32 79.32 71.1
Junction 6 J6 22.0 1.43 0.39 553.10 310.8

OLV CYN 14 J6,J7 J6-J7 21 1598 1.3% 6.46 4.1 26.1 1.31 0.38 57.77 610.87 305.5 0.04 1.83
OLV CYN 15 H,J7 Initial Area 221 2289 9.7% 7.0 7.0 2.47 0.48 34.70 34.70 40.7
Junction 7 J7 26.1 1.31 0.39 645.57 327.2

OLV CYN 16 J7,J8 J7-J8 59 1849 3.2% 9.60 3.2 29.3 1.24 0.37 64.56 710.13 328.5 0.04 1.74
OLV CYN 17 J, J8 Initial Area 168 1166 14.4% 5.5 5.5 2.77 0.52 19.74 19.74 28.5
Junction 8 J8 29.3 1.24 0.38 729.87 341.3
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DS-13186-114
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Concentration Δ Total Delta Total Mannings n
Hydraulic Radius 

RV (fps)

TOC (min)

I C

Area
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Area 
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Delta H 
(ft) L (ft) S (%)

Olivera Canyon (con't)
OLV CYN  B1 BA, J12 Initial Area 319 4102 7.8% 14.0 14.0 1.77 0.35 117.13 117.13 73.5
OLV CYN B2 BB, J12 Initial Area 200 1335 15.0% 4.4 4.4 3.08 0.56 12.59 12.59 21.9
Junction 12 14.0 1.77 0.37 129.72 86.1

OLV CYN B3 J12,J13 J12-J13 80 2102 3.8% 7.20 4.9 18.9 1.53 0.36 48.49 178.21 97.3 0.04 0.99
OLV CYN B4 BB, J13 Initial Area 280 2943 9.5% 9.0 9.0 2.19 0.43 53.73 53.73 50.6
OLV CYN B5 BC, J13 Initial Area 70 980 7.1% 4.5 4.5 3.05 0.56 11.00 11.00 18.8
Junction 13 J13 18.9 1.53 0.38 242.94 142.2

OLV CYN B6 J13,J14 J13-J14 5 980 0.5% 3.71 4.4 23.3 1.39 0.38 8.92 251.86 132.0 0.04 1.65
OLV CYN B7 BD, J14 Initial Area 235 1682 14.0% 5.5 5.5 2.77 0.52 21.83 21.83 31.5
Junction 14 J14 23.3 1.39 0.39 273.69 147.7

OLV CYN B8 J14,J15 J14-J15 45 1734 2.6% 7.20 4.0 27.3 1.28 0.37 42.44 316.13 150.4 0.04 1.31
OLV CYN B9 BE, J15 Initial Area 288 2927 9.8% 8.6 8.6 2.24 0.44 43.38 43.38 42.5
OLV CYN B10 BF, J15 Initial Area 130 1555 8.4% 6.8 6.8 2.50 0.48 16.5 16.50 19.9
Junction 15 J15 27.3 1.28 0.38 376.01 185.1

OLV CYN B11 J15,J16 J15-J16 30 651 4.6% 9.48 1.1 28.4 1.26 0.38 9.39 385.40 184.3 0.04 1.29
OLV CYN B12 BG, J16 Initial Area 280 2261 12.4% 7.0 7.0 2.47 0.48 29.51 29.51 34.6
Junction 16 J16 28.4 1.26 0.39 414.91 202.0

OLV CYN B13 J16,J9 J16-J9 40 1905 2.1% 7.26 4.4 32.8 1.18 0.38 28.82 443.73 196.1 0.04 1.56
OLV CYN B14 BH, J9 Initial Area 158 2489 6.3% 7.0 7.0 2.47 0.48 24.93 24.93 29.3
OLV CYN 18 J8,J9 J8-J9 40 1623 2.5% 8.68 3.1 32.4 1.18 0.22 39.08 768.95 203.0 0.04 1.81
Junction 9 J9 32.8 1.18 0.28 1237.61 411.9

OLV CYN 19 J9,J10 J9-J10 40 939 4.3% 11.21 1.4 34.2 1.15 0.28 14.42 1252.03 407.3 0.04 1.76
OLV CYN 20 K, J10 Initial Area 160 1521 10.5% 5.8 5.8 2.70 0.51 14.88 14.88 20.5
OLV CYN 21 BF, J10 Initial Area 240 4599 5.2% 16.0 16.0 1.66 0.33 45.78 45.78 25.3
Junction 10 J10 34.2 1.15 0.29 1312.69 433.6
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Hydraulic Radius 
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Area 
Description

Delta H 
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Olivera Canyon (con't)
OLV CYN  A1 AA, J18 Initial Area 270 3259 8.3% 10.2 10.2 2.06 0.41 33.42 33.42 28.1
OLV CYN A2 AB, J18 Initial Area 170 2265 7.5% 8.1 8.1 2.30 0.45 24.49 24.49 25.3
Junction 18 J18 10.2 2.06 0.43 57.91 50.8

OLV CYN A3 J18,J19 J18-J19 53 780 6.8% 7.87 1.7 11.9 1.92 0.42 14.51 72.42 57.9 0.04 0.73
OLV CYN A4 AC, J19 Initial Area 133 1216 10.9% 4.6 4.6 3.02 0.55 10.78 10.78 18.0
Junction 19 J19 11.9 1.92 0.43 83.20 69.3

OLV CYN 22 J10,J11 J10-J11 47 1472 3.2% 10.17 2.4 14.3 1.75 0.29 15.63 1328.32 669.4 0.04 1.90
OLV CYN A5 J19,J11 J19-J11 34 512 6.6% 8.40 1.0 29.4 1.24 0.43 2.49 85.69 45.5 0.04 0.83
Junction 11 J11 29.4 1.24 0.30 1414.01 518.2

Cat Canyon
CAT CYN  1 A, J1 Initial Area 220 3939 5.6% 14.0 14.0 1.77 0.35 164.76 164.76 103.4
CAT CYN 2 B, J1 Initial Area 240 3214 7.5% 11.0 11.0 1.99 0.40 82.64 82.64 64.9
Junction 1 14.0 1.77 0.37 247.40 161.2

CAT CYN 3 J1,J2 J1-J2 30 1061 2.9% 7.57 2.3 34.8 1.14 0.35 37.57 284.97 113.4 0.04 1.31
CAT CYN 4 C,J2 Initial Area 273 4399 6.2% 14.0 14.0 1.77 0.35 177.26 177.26 111.3
Junction 2 J2 34.8 1.14 0.35 462.23 185.3

CAT CYN 5 J2,J3 J2-J3 40 2528 1.6% 6.08 6.9 41.7 1.05 0.33 68.72 530.95 183.3 0.04 1.48
CAT CYN 6 D,J3 Initial Area 300 5119 5.9% 16.0 16.0 1.66 0.33 106.30 106.30 58.7
CAT CYN 7 E, J3 Initial Area 318 3649 8.7% 11.0 11.0 1.99 0.40 93.88 93.88 73.7
Junction 3 J3 41.7 1.05 0.34 731.13 259.3

CAT CYN 8 J3,J4 J3-J4 30 2536 1.2% 5.96 7.1 48.8 0.97 0.32 86.11 817.24 254.2 0.04 1.79
CAT CYN 9 F,J4 Initial Area 300 6775 4.4% 23.0 23.0 1.39 0.28 209.62 209.62 80.4
Junction 4 J4 48.8 0.97 0.31 1026.86 310.3

CAT CYN 10 J4,J5 J4-J5 20 1868 1.1% 6.03 5.2 53.9 0.93 0.30 90.94 1117.80 308.4 0.04 1.96
CAT CYN 11 G,J5 Initial Area 190 6195 3.1% 25.0 25.0 1.34 0.26 238.85 238.85 83.9
Junction 5 J5 53.9 0.93 0.29 1356.65 366.4
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Cat Canyon (con't)
CAT CYN 12 J5,J6 J5-J6 10 655 1.5% 7.22 1.5 55.4 0.91 0.29 21.49 1378.14 364.5 0.04 1.96
CAT CYN 13 H,J6 Initial Area 380 4546 8.4% 13.0 13.0 1.83 0.37 130.52 130.52 87.9
Junction 6 J6 55.4 0.91 0.30 1508.66 408.3

CAT CYN 14 J6,J7 J6-J7 10 1376 0.7% 5.76 4.0 59.4 0.88 0.29 77.69 1586.35 404.3 0.04 2.44
CAT CYN 15 J,J7 Initial Area 670 6984 9.6% 17.0 17.0 1.61 0.32 383.83 383.83 199.8
Junction 7 J7 59.4 0.88 0.30 1970.18 513.9

CAT CYN 16 J7,J8 J7-J8 29 1894 1.5% 8.05 3.9 63.3 0.86 0.29 114.13 2084.31 511.0 0.04 2.31
CAT CYN 17 K, J8 Initial Area 249 4534 5.5% 16.0 16.0 1.66 0.33 134.68 134.68 74.4
Junction 8 J8 63.3 0.86 0.29 2218.99 549.4

CAT CYN  19A L, J9A Initial Area 620 4845 12.8% 11.5 11.5 1.94 0.39 173.73 173.73 131.0
CAT CYN 19B M, J9A Initial Area 730 4642 15.7% 10.0 10.0 2.08 0.41 165.79 165.79 142.0
Junction J9A 11.5 1.94 0.40 339.52 263.8

CAT CYN 19 J9A,J9 J9A-J9 60 1352 4.4% 9.78 2.3 13.8 1.78 0.40 21.14 360.66 255.1 0.04 1.39
CAT CYN 18 J8,J9 J8-J9 11 1514 0.7% 6.22 4.1 67.4 0.83 0.29 50.58 2269.57 538.4 0.04 2.73
CAT CYN 20 N, J9 Initial Area 340 3649 9.3% 11.5 11.5 1.94 0.39 112.02 112.02 84.5
Junction 9 J9A,J9 67.4 0.83 0.30 2742.25 693.7

CAT CYN 21 J9,J10 J9-J10 3 1019 0.3% 4.90 3.5 70.9 0.81 0.30 57.78 2800.03 682.6 0.04 3.43
CAT CYN 22 P,J10 Initial Area 383 3985 9.6% 11.0 11.0 1.99 0.40 70.08 70.08 55.1
CAT CYN 23 Q, J10 Initial Area 463 2941 15.8% 7.5 7.5 2.39 0.46 43.22 43.22 47.8
Junction 10 J10 70.9 0.81 0.30 2913.33 721.3

CAT CYN 24 J10,J11 J10-J11 17 3052 0.6% 6.15 8.3 79.1 0.77 0.29 190.84 3104.17 698.7 0.04 3.30
CAT CYN 25 R, J11 Initial Area 360 4534 7.9% 13.0 13.0 1.83 0.37 265.58 265.58 178.8
Junction 11 J11 79.1 0.77 0.30 3369.75 773.8

CAT CYN  27A S, J13 Initial Area 255 3361 7.6% 11.0 11.0 1.99 0.40 93.86 93.86 73.7
CAT CYN 27B T, J13 Initial Area 285 3505 8.1% 10.8 10.8 2.00 0.40 116.31 116.31 92.9
Junction 13 11.0 1.99 0.40 210.17 165.8
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Cat Canyon (con't)
CAT CYN 27 J13,J12 J13-J12 84 2211 3.8% 8.50 4.3 15.3 1.69 0.39 54.66 264.83 172.8 0.04 1.27
CAT CYN 26 J11,J12 J11-J12 19 951 2.0% 10.08 1.6 80.7 0.76 0.29 69.68 3439.43 771.7 0.04 2.68
Junction 12 J12 80.7 0.76 0.30 3704.26 849.6

CAT CYN 28 J12,J14 J12-J14 11 1237 0.9% 7.73 2.7 83.4 0.75 0.30 87.79 3792.05 842.5 0.04 3.26
CAT CYN 29 U, J14 Initial Area 670 7044 9.5% 16.0 16.0 1.66 0.33 234.44 234.44 129.5
Junction 14 J14 83.4 0.75 0.30 4026.49 901.2

CAT CYN 30 J14,J15 J14-J15 30 3444 0.9% 7.78 7.4 90.8 0.72 0.28 351.98 4378.47 886.0 0.04 3.35
CAT CYN 31 V, J15 Initial Area 430 3590 12.0% 9.8 9.8 2.10 0.42 48.77 48.77 42.5
Junction 15 J15 90.8 0.72 0.28 4427.24 900.6

CAT CYN  34A1 W, J24 Initial Area 510 5459 9.3% 14.0 14.0 1.77 0.35 197.82 197.82 124.2
CAT CYN 34A2 X, J24 Initial Area 600 4145 14.5% 10.0 10.0 2.08 0.41 162.07 162.07 138.8
Junction 24 J24 14.0 1.77 0.38 359.89 242.3

CAT CYN 34A J24,J25 J24-J25 70 1145 6.1% 11.20 1.7 15.7 1.67 0.38 32.03 391.92 247.3 0.04 1.34
CAT CYN 34B Y, J25 Initial Area 470 2833 16.6% 7.0 7.0 2.47 0.48 68.33 68.33 80.2
Junction 25 J25 15.7 1.67 0.39 460.25 301.7

CAT CYN 32 J15,J16 J15-J16 17 1797 0.9% 8.00 3.7 94.5 0.71 0.28 49.63 4476.87 886.0 0.04 3.28
CAT CYN 34 J25,J16 J25-J16 87 2170 4.0% 10.12 3.6 19.3 1.52 0.38 44.65 504.90 293.9 0.04 1.58
CAT CYN 33 Z, J16 Initial Area 417 2959 14.1% 7.5 7.5 2.39 0.46 49.02 49.02 54.2
Junction 16 J16 94.5 0.71 0.29 5030.79 1039.1

CAT CYN 36A AA, BA Initial Area 296 1711 17.3% 5.0 5.0 2.90 0.54 30.36 30.36 47.4
CAT CYN 36 BA, J17 BA-J17 154 1597 9.6% 8.73 3.1 8.1 2.31 0.50 23.84 54.20 62.5 0.04 0.66
CAT CYN 35 J16,J17 J16-J17 13 1249 1.0% 8.57 2.4 96.9 0.70 0.29 51.89 5082.68 1029.2 0.04 3.39
Junction 17 J17 96.9 0.70 0.30 5136.88 1059.5
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Cat Canyon (con't)
CAT CYN  38A AB, J26 Initial Area 489 3020 16.2% 8.0 8.0 2.31 0.45 46.04 46.04 48.1
CAT CYN 38B X, J26 Initial Area 689 4780 14.4% 11.0 11.0 1.99 0.40 173.56 173.56 136.3
CAT CYN 38C AC, J26 Initial Area 536 4388 12.2% 10.5 10.5 2.03 0.40 137.55 137.55 112.7
Junction 26 J26 11.0 1.99 0.41 357.15 287.9

CAT CYN 37 J17,J18 J17-J18 20 2450 0.8% 7.92 5.2 102.1 0.68 0.29 129.3 5266.18 1039.4 0.04 3.61
CAT CYN 38 J26,J18 J26-J18 101 2671 3.8% 9.67 4.6 15.6 1.68 0.40 50.69 407.84 272.1 0.04 1.54
Junction 18 J18 102.1 0.68 0.30 5674.02 1149.8

CAT CYN 40A1-AAA, BB Initial Area 270 1253 21.5% 3.5 3.5 3.44 0.61 14.93 14.93 31.3
CAT CYN 40A1 BB, J28 BB-J28 109 1038 10.5% 8.12 2.1 5.6 2.74 0.57 9.83 24.76 38.8 0.04 0.55
CAT CYN 40A2 AA,J28 Initial Area 379 3110 12.2% 9.5 9.5 2.13 0.42 82.62 82.62 74.1
Junction 28 J28 9.5 2.13 0.54 107.38 123.6

CAT CYN 40B1 AD, BC Initial Area 288 2356 12.2% 7.5 7.5 2.39 0.46 40.60 40.60 44.9
CAT CYN 40B BC, J27 BC-J27 72 884 8.1% 8.19 1.8 9.3 2.15 0.46 8.4 49.00 48.2 0.04 0.68
CAT CYN 40A J28,J27 J28-J27 51 716 7.1% 9.93 1.2 10.7 2.01 0.53 12.06 119.44 126.5 0.04 1.00
Junction 27 J27 10.7 2.01 0.62 168.44 209.3

CAT CYN 40 J27,J19 J27-J19 40 2450 1.6% 5.54 7.4 18.1 1.57 0.60 8.17 176.61 166.8 0.04 1.26
CAT CYN 39 J18,J19 J18-J19 101 2671 3.8% 18.53 2.4 104.5 0.67 0.30 7.45 5681.47 1137.4 0.04 4.09
CAT CYN 41 AF, J19 Initial Area 550 4587 12.0% 12.0 12.0 1.91 0.38 123.12 123.12 89.3
Junction 19 J19 104.5 0.67 0.31 5981.20 1240.8

CAT CYN 43A AG, BD Initial Area 269 1114 24.2% 3.2 3.2 3.59 0.63 8.20 8.20 18.5
CAT CYN 43 BD, J20 BD-J20 101 1290 7.8% 6.35 3.4 6.6 2.54 0.53 19.88 28.08 37.6 0.04 0.48
CAT CYN 42 J19,J20 J19-J20 20 1262 1.6% 10.56 2.0 106.5 0.67 0.31 44.86 6026.06 1231.5 0.04 3.38
Junction 20 J20 106.5 0.67 0.31 6054.14 1244.8
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Cat Canyon (con't)
CAT CYN 45A AE, BE Initial Area 282 1507 18.7% 4.3 4.3 3.12 0.57 18.48 18.48 32.7
CAT CYN 45 BE, J21 BE-J21 108 1389 7.8% 7.37 3.1 7.4 2.40 0.53 10.43 28.91 36.7 0.04 0.60
CAT CYN 44 J20,J21 J20-J21 10 1002 1.0% 8.83 1.9 108.4 0.66 0.30 108.43 6162.57 1238.6 0.04 3.65
Junction 21 J21 108.4 0.66 0.30 6191.48 1248.7

CAT CYN 47 AH, J22 Initial Area 403 3026 13.3% 8.2 8.2 2.29 0.45 48.73 48.73 49.8
CAT CYN 46 J21,J22 J21-J22 10 1413 0.7% 7.77 3.0 111.4 0.65 0.30 125.08 6316.56 1236.9 0.04 3.90
Junction 22 J22 111.4 0.65 0.30 6365.29 1251.1

CAT CYN  49B1 AK, J29 Initial Area 200 1003 19.9% 3.1 3.1 3.65 0.63 13.36 13.36 30.9
CAT CYN  49B AL, J29 35 417 8.4% 7.44 0.9 4.0 3.22 0.62 5.53 18.89 37.5 0.04 0.57
CAT CYN 49A AJ, J29 Initial Area 330 2263 14.6% 6.1 6.1 2.64 0.50 43.14 43.14 57.0
Junction 29 J29 6.1 2.64 0.54 62.03 87.7

CAT CYN 49 J29,J23 J29-J23 120 2116 5.7% 8.34 4.2 10.3 2.05 0.49 37.43 99.46 99.3 0.04 0.91
CAT CYN 48 J22,J23 J22-J23 50 4302 1.2% 9.44 7.6 119.0 0.63 0.29 286.36 6651.65 1220.8 0.04 3.60
CAT CYN 50 AF, J23 Initial Area 640 8530 7.5% 12.0 12.0 1.91 0.38 243.99 243.99 176.9
Junction 23 J23 119.0 0.63 0.30 6995.10 1310.3
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DS-13186-115
Edited By: RSD

Rational Method
Post Construction

Q= 100 YEAR FLOW

T.J. Cross Engineers
08/18/14

Checked By:JAC 

DS-13186-115
Point of 

Concentration Δ Total Delta Total Mannings n
Hydraulic 
Radius R

Unnamed Blueline #1 & #2
NNBL2-1 2A, J1 Initial Area 229 2372 9.7% 8.0 8.0 3.45 0.71 41.66 41.66 102.6
NNBL2-2 2B, J1 Initial Area 218 2353 9.3% 7.5 7.5 3.56 1.07 23.82 23.82 90.7
NNBL2-3 2C, J1 Initial Area 240 2253 10.7% 8.0 8.0 3.45 1.14 30.78 30.78 120.6
Junction 1 8.0 3.45 0.94 96.26 311.2

NNBL2-4 J1, J2 J1-J2 100 2528 4.0% 5.41 7.8 15.8 2.49 0.63 46.6 142.86 226.0 0.04 0.62
NNBL2-5 2D, J2 Initial Area 334 3668 9.1% 11.0 11.0 2.96 0.68 80.33 80.33 162.0
NNBL2-6 2E, J2 Initial Area 170 1481 11.5% 5.5 5.5 4.13 0.69 19.95 19.95 56.6
Junction 2 J2 15.8 2.49 0.65 243.14 396.4

NNBL2-7 J2,J3 J2-J3 70 2077 3.4% 9.28 3.7 19.5 2.25 0.61 54.73 297.87 412.5 0.04 1.59
NNBL2-8 2F, J3 Initial Area 194 1325 14.7% 4.5 4.5 4.55 0.73 15.65 15.65 52.0
NNBL2-9 2G, J3 Initial Area 120 1445 8.3% 5.5 5.5 4.13 0.69 21.99 21.99 62.4
Junction 3 J3 19.5 2.25 0.62 335.51 472.3

NNBL2-10 J3,J4 J3-J4 40 1433 2.8% 8.68 2.8 22.3 2.11 0.61 22.03 357.54 462.9 0.04 1.65
NNBL1-1 1A, J4 Initial Area 410 5898 7.0% 17.2 17.2 2.39 0.48 114.71 114.71 132.9
Junction 4 J4 22.3 2.11 0.58 472.25 580.3

NNBL2-11 2H,J5 Initial Area 272 2184 12.4% 7.0 7.0 3.68 0.83 52.24 52.24 160.2

V (fps)

TOC (min)

I C

Area

Q       
(cfs)

100 Year Flow    -      POST CONSTRUCTION

Area 
Description

Delta H 
(ft) L (ft) S (%)

NNBL2-13 J5,J6 J5-J6 83 1700 4.9% 9.01 3.1 10.1 3.08 0.77 40.71 92.95 219.5 0.04 1.14
NNBL2-14 2L, J6 Initial Area 275 2707 10.2% 8.5 8.5 3.35 0.60 50.68 50.68 101.6
Junction 6 10.1 3.08 0.71 143.63 312.9

NNBL2-15 J6,J7 J6-J7 15 1000 1.5% 6.73 2.5 12.6 2.78 0.69 13.41 157.04 301.2 0.04 1.80
NNBL2-16 J4,J7 J4-J7 10 850 1.2% 6.12 2.3 24.6 2.02 0.58 15.71 487.96 566.1 0.04 1.86
NNBL2-17 2M,J7 Initial Area 179 1839 9.7% 5.5 5.5 4.13 0.69 23.12 23.12 65.6
Junction 7 J7 24.6 2.02 0.61 668.12 817.1
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DS-13186-115
Edited By: RSD

Rational Method
Post Construction

Q= 100 YEAR FLOW

T.J. Cross Engineers
08/18/14

Checked By:JAC 

DS-13186-115
Point of 

Concentration Δ Total Delta Total Mannings n
Hydraulic 
Radius RV (fps)

TOC (min)

I C

Area

Q       
(cfs)

Area 
Description

Delta H 
(ft) L (ft) S (%)

Unnamed Blueline #1 & #2 (con't)
NNBL2-18 J7,J8 J7-J8 56 2263 2.5% 10.62 3.6 28.1 1.89 0.59 45.45 713.57 798.4 0.04 2.43
NNBL2-19 2N,J8 Initial Area 226 2090 10.8% 6.0 6.0 3.96 0.67 27.27 27.27 72.3
Junction 8 J8 28.1 1.89 0.59 740.84 832.9

NNBL2-20 J8,J9 J8 to J9 54 3207 1.7% 9.21 5.8 33.9 1.73 0.58 55.98 796.82 794.8 0.04 2.64

Unnamed Blueline #3
NNBL3-1 3A, J10 Initial Area 110 1349 8.2% 5.5 5.5 4.13 0.69 12.58 12.58 35.7
NNBL3-2 3B, J10 Initial Area 70 677 10.3% 3.0 3.0 5.52 0.82 6.13 6.13 27.8
Junction 10 5.5 4.13 0.73 18.71 56.5

NNBL3-3 J10,J11 J10-J11 45 2263 2.0% 4.96 7.6 13.1 2.73 0.61 25.07 43.78 72.4 0.04 0.91
NNBL3-4 3C,J11 Initial Area 55 609 9.1% 3.0 3.0 5.52 0.82 6.78 6.78 30.7
Junction 11 J11 13.1 2.73 0.64 50.56 87.6

NNBL3-5 J11,J12 J11-J12 84 1933 4.4% 7.82 4.1 17.2 2.39 0.56 42.5 93.06 124.0 0.04 1.01
NNBL3-6 3D,J12 Initial Area 199 2019 9.9% 3.0 3.0 5.52 0.82 12.04 12.04 54.6
Junction 12 J12 17.2 2.39 0.59 105.10 147.6

NNBL3-7 J12,J13 J12-J13 66 1164 5.6% 10.37 1.9 19.1 2.28 0.57 16.97 122.07 157.7 0.04 1.27
NNBL3 8 3E J13 I i i l A 196 2019 9 7% 7 1 7 1 3 66 0 63 23 35 23 35 54 1NNBL3-8 3E,J13 Initial Area 196 2019 9.7% 7.1 7.1 3.66 0.63 23.35 23.35 54.1
Junction 13 J13 19.1 2.28 0.58 145.42 191.4

NNBL3-9 J13,J14 J13-J14 15 611 2.4% 8.06 1.3 20.4 2.21 0.57 8.43 153.85 193.7 0.04 1.64
NNBL3-10 3F,J14 Initial Area 199 1666 12.0% 5.5 5.5 4.13 0.69 16.27 16.27 46.2
Junction 14 J14 20.4 2.21 0.58 170.12 218.4

NNBL3-11 J14,J15 J14-J15 36 812 4.4% 9.31 1.5 21.8 2.14 0.57 15.07 185.19 224.9 0.04 1.30
NNBL3-12 3G,J15 Initial Area 184 1808 10.2% 6.5 6.5 3.81 0.65 18.70 18.70 46.5
Junction 15 J15 21.8 2.14 0.58 203.89 250.9
NNBL3-13 J15, end J15 - end 37 800 4.6% 8.84 1.5 23.3 2.07 0.57 14.11 218.00 255.0 0.04 1.16
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DS-13186-115
Edited By: RSD

Rational Method
Post Construction

Q= 100 YEAR FLOW

T.J. Cross Engineers
08/18/14

Checked By:JAC 

DS-13186-115
Point of 

Concentration Δ Total Delta Total Mannings n
Hydraulic 
Radius RV (fps)

TOC (min)

I C

Area

Q       
(cfs)

Area 
Description

Delta H 
(ft) L (ft) S (%)

Long Canyon 
LNG CYN 1 A, J1 Initial Area 160 1162 13.8% 4.0 4.0 4.81 0.76 9.9 9.90 36.0
LNG CYN 2 B, J1 Initial Area 120 2184 5.5% 9.0 9.0 3.26 0.59 39.82 39.82 76.2
Junction 1 9.0 3.26 0.62 49.72 100.6

LNG CYN 3 J1,J2 J1-J2 77 2351 3.3% 6.40 6.1 15.1 2.55 0.54 81.59 131.31 179.7 0.04 0.92
LGN CYN 4 C,J2 Initial Area 287 1809 15.9% 6.0 6.0 3.96 0.73 19 19.00 54.7
Junction 2 J2 15.1 2.55 0.56 150.31 214.8

LGN CYN 5 J2,J3 J2-J3 8 501 1.7% 6.06 1.4 16.5 2.44 0.56 6.8 157.11 214.6 0.04 1.40
LGN CYN 6 D,J3 Initial Area 286 2301 12.4% 8.0 8.0 3.45 0.70 36.15 36.15 87.8
Junction 3 J3 16.5 2.44 0.59 193.26 276.7

LGN CYN 7 J3,J4 J3-J4 33 585 5.6% 8.81 1.1 17.6 2.37 0.58 5.78 199.04 274.5 0.04 0.99
LGN CYN 8 E,J4 Initial Area 239 1600 14.9% 7.1 7.1 3.66 0.63 18.54 18.54 43.0
LGN CYN 9 F, J4 Initial Area 239 3803 6.3% 10.1 10.1 3.09 0.73 68.07 68.07 153.6
Junction 4 J4 17.6 2.37 0.62 285.65 420.0

LGN CYN 10 J4,J5 J4-J5 5 855 0.6% 5.28 2.7 20.3 2.21 0.61 18.52 304.17 410.0 0.04 2.42
LGN CYN 11 B,J5 Initial Area 244 2033 12.0% 7.0 7.0 3.68 0.64 40.46 40.46 94.9
Junction 5 J5 20.3 2.21 0.61 344.63 467.0

LGN CYN 12 J5,J6 J5-J6 76 2167 3.5% 9.50 3.8 24.1 2.04 0.58 64.42 409.05 483.1 0.04 1.59
LGN CYN 13 G,J6 Initial Area 296 2838 10.4% 5.2 5.2 4.24 1.00 74.09 74.09 315.8
Junction 6 J6 24.1 2.04 0.65 483.14 634.6

LGN CYN 14 J6,J7 J6-J7 17 1415 1.2% 6.87 3.4 27.5 1.91 0.62 52.08 535.22 633.3 0.04 2.20
LGN CYN 15 H,J7 Initial Area 257 2259 11.4% 6.5 6.5 3.81 0.85 41.34 41.34 133.7
LGN CYN 16 J, J7 Initial Area 168 1166 14.4% 5.5 5.5 4.13 0.69 8.66 8.66 24.6
Junction 7 J7 27.5 1.91 0.64 585.22 711.6
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DS-13186-115
Edited By: RSD

Rational Method
Post Construction

Q= 100 YEAR FLOW

T.J. Cross Engineers
08/18/14

Checked By:JAC 

DS-13186-115
Point of 

Concentration Δ Total Delta Total Mannings n
Hydraulic 
Radius RV (fps)

TOC (min)

I C

Area

Q       
(cfs)

Area 
Description

Delta H 
(ft) L (ft) S (%)

Long Canyon (con't)
LGN CYN 17 J7,J8 J7-J8 23 1308 1.8% 8.81 2.5 30.0 1.83 0.62 37.32 622.54 708.1 0.04 2.37
LGN CYN 18 J,J8 Initial Area 191 1828 10.5% 6.5 6.5 3.81 0.65 22.38 22.38 55.7
Junction 8 J8 30.0 1.83 0.62 644.92 734.8

LGN CYN 19 J8,J9 J8-J9 40 1341 3.0% 9.95 2.2 32.3 1.77 0.60 46.44 691.36 739.0 0.04 1.92
LGN CYN 20 K,J9 Initial Area 200 1806 11.1% 6.4 6.4 3.84 0.66 21.61 21.61 54.4
Junction 9 J9 32.3 1.77 0.61 712.97 764.1

LGN CYN 21 J9,J10 J9-J10 15 693 2.2% 9.47 1.2 33.5 1.74 0.60 20.72 733.69 763.2 0.04 2.24
LGN CYN 22 L,J10 Initial Area 135 1428 9.5% 5.5 5.5 4.13 0.69 23.15 23.15 65.7
Junction 10 J10 33.5 1.74 0.60 756.84 790.9

LGN CYN 23 J10,J11 J10-J11 25 847 2.9% 10.87 1.3 34.8 1.71 0.59 20.28 777.12 788.5 0.04 2.24
LGN CYN 24 M,J11 Initial Area 187 1482 12.6% 4.9 4.9 4.37 0.71 16.4 16.40 51.0
Junction 11 J11 34.8 1.71 0.60 793.52 808.4

LGN CYN 25 J11,J12 J11-J12 70 2087 3.4% 12.55 2.8 37.6 1.65 0.58 52.63 846.15 807.9 0.04 2.50
LGN CYN 26 N,J12 Initial Area 200 1850 10.8% 6.2 6.2 3.90 0.66 21.56 21.56 55.7
Junction 12 J12 37.6 1.65 0.58 867.71 831.4

LGN CYN 27 J12, END J12-END 30 1246 2.4% 11.30 1.8 39.4 1.61 0.57 26.06 893.77 826.1 0.04 2.73
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DS-13186-115
Point of 

Concentration Δ Total Delta Total Mannings n
Hydraulic 
Radius RV (fps)

TOC (min)

I C

Area

Q       
(cfs)

Area 
Description

Delta H 
(ft) L (ft) S (%)

Olivera Canyon
OLV CYN  1 A, J1 Initial Area 185 2042 9.1% 8.0 8.0 3.45 0.61 33.14 33.14 69.8
OLV CYN 2 B, J1 Initial Area 161 1575 10.2% 5.8 5.8 4.03 0.68 19.71 19.71 53.7
Junction 1 8.0 3.45 0.63 52.85 115.8

OLV CYN 3 J1,J2 J1-J2 84 2033 4.1% 8.11 4.2 12.2 2.82 0.58 46.79 99.64 164.4 0.04 1.11
OLV CYN 4 B,J2 Initial Area 244 1723 14.2% 5.0 5.0 4.33 0.71 31.97 31.97 97.8
Junction 2 J2 12.2 2.82 0.61 131.61 228.3

OLV CYN 5 J2,J3 J2-J3 61 1762 3.5% 8.56 3.4 15.6 2.51 0.58 44.86 176.47 256.9 0.04 1.37
OLV CYN 6 C,J3 Initial Area 313 3437 9.1% 10.1 10.1 3.09 0.56 63.01 63.01 109.7
Junction 3 J3 15.6 2.51 0.58 239.48 345.9

OLV CYN 7 J3,J4 J3-J4 40 902 4.4% 11.04 1.4 17.0 2.41 0.57 8.79 248.27 342.2 0.04 1.67
OLV CYN 8 D,J4 Initial Area 330 4367 7.6% 13.0 13.0 2.74 0.52 72.00 72.00 101.6
OLV CYN 9 E, J4 Initial Area 197 2861 6.9% 10.1 10.1 3.09 0.56 53.94 53.94 93.9
Junction 4 J4 17.0 2.41 0.56 374.21 504.8

OLV CYN 10 J4,J5 J4-J5 13 917 1.4% 7.90 1.9 18.9 2.29 0.55 18.75 392.96 498.6 0.04 2.37
OLV CYN 11 F,J5 Initial Area 333 3924 8.5% 12.0 12.0 2.84 0.53 57.52 57.52 86.8
Junction 5 J5 18.9 2.29 0.55 450.48 568.4

OLV CYN 12 J5,J6 J5-J6 17 402 4.2% 12.26 0.5 19.4 2.26 0.55 23.30 473.78 583.9 0.04 2.03
OLV CYN 13 G,J6 Initial Area 239 2895 8.3% 9.5 9.5 3.18 0.58 79.32 79.32 145.2
Junction 6 J6 19.4 2.26 0.55 553.10 686.9

OLV CYN 14 J6,J7 J6-J7 21 1598 1.3% 7.88 3.4 22.8 2.09 0.54 57.77 610.87 686.1 0.04 2.47
OLV CYN 15 H,J7 Initial Area 221 2289 9.7% 7.0 7.0 3.68 0.64 34.70 34.70 81.4
Junction 7 J7 22.8 2.09 0.54 645.57 732.3

OLV CYN 16 J7,J8 J7-J8 59 1849 3.2% 11.71 2.6 25.5 1.98 0.53 64.56 710.13 745.6 0.04 2.35
OLV CYN 17 J, J8 Initial Area 168 1166 14.4% 5.5 5.5 4.13 0.69 19.74 19.74 56.0
Junction 8 J8 25.5 1.98 0.53 729.87 772.5
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DS-13186-115
Point of 

Concentration Δ Total Delta Total Mannings n
Hydraulic 
Radius RV (fps)

TOC (min)

I C

Area

Q       
(cfs)

Area 
Description

Delta H 
(ft) L (ft) S (%)

Olivera Canyon (con't)
OLV CYN  B1 BA, J12 Initial Area 319 4102 7.8% 14.0 14.0 2.64 0.50 117.13 117.13 155.2
OLV CYN B2 BB, J12 Initial Area 200 1335 15.0% 4.4 4.4 4.60 0.74 12.59 12.59 42.6
Junction 12 14.0 2.64 0.52 129.72 179.6

OLV CYN B3 J12,J13 J12-J13 80 2102 3.8% 8.78 4.0 18.0 2.34 0.51 48.49 178.21 211.1 0.04 1.33
OLV CYN B4 BB, J13 Initial Area 280 2943 9.5% 9.0 9.0 3.26 0.59 53.73 53.73 102.8
OLV CYN B5 BC, J13 Initial Area 70 980 7.1% 4.5 4.5 4.55 0.73 11.00 11.00 36.5
Junction 13 J13 18.0 2.34 0.53 242.94 303.7

OLV CYN B6 J13,J14 J13-J14 5 980 0.5% 4.53 3.6 21.6 2.15 0.53 8.92 251.86 286.3 0.04 2.22
OLV CYN B7 BD, J14 Initial Area 235 1682 14.0% 5.5 5.5 4.13 0.69 21.83 21.83 62.0
Junction 14 J14 21.6 2.15 0.54 273.69 318.5

OLV CYN B8 J14,J15 J14-J15 45 1734 2.6% 8.78 3.3 24.9 2.00 0.52 42.44 316.13 331.5 0.04 1.77
OLV CYN B9 BE, J15 Initial Area 288 2927 9.8% 8.6 8.6 3.34 0.60 43.38 43.38 86.1
OLV CYN B10 BF, J15 Initial Area 130 1555 8.4% 6.8 6.8 3.73 0.64 16.5 16.50 39.6
Junction 15 J15 24.9 2.00 0.54 376.01 404.5

OLV CYN B11 J15,J16 J15-J16 30 651 4.6% 11.56 0.9 25.8 1.97 0.53 9.39 385.40 404.7 0.04 1.74
OLV CYN B12 BG, J16 Initial Area 280 2261 12.4% 7.0 7.0 3.68 0.64 29.51 29.51 69.2
Junction 16 J16 25.8 1.97 0.54 414.91 441.7

OLV CYN B13 J16,J9 J16-J9 40 1905 2.1% 8.86 3.6 29.4 1.85 0.53 28.82 443.73 434.8 0.04 2.10
OLV CYN B14 BH, J9 Initial Area 158 2489 6.3% 7.0 7.0 3.68 0.64 24.93 24.93 58.5
OLV CYN 18 J8,J9 J8-J9 40 1623 2.5% 10.59 2.6 28.0 1.89 0.38 39.08 768.95 551.6 0.04 2.44
Junction 9 J9 29.4 1.85 0.44 1237.61 1003.1

OLV CYN 19 J9,J10 J9-J10 40 939 4.3% 13.68 1.1 30.6 1.82 0.44 14.42 1252.03 994.5 0.04 2.37
OLV CYN 20 K, J10 Initial Area 160 1521 10.5% 5.8 5.8 4.03 0.68 14.88 14.88 40.5
OLV CYN 21 BF, J10 Initial Area 240 4599 5.2% 16.0 16.0 2.48 0.48 45.78 45.78 54.1
Junction 10 J10 30.6 1.82 0.44 1312.69 1052.4
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Concentration Δ Total Delta Total Mannings n
Hydraulic 
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I C
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Area 
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Delta H 
(ft) L (ft) S (%)

Olivera Canyon (con't)
OLV CYN  A1 AA, J18 Initial Area 270 3259 8.3% 10.2 10.2 3.07 0.56 33.42 33.42 57.7
OLV CYN A2 AB, J18 Initial Area 170 2265 7.5% 8.1 8.1 3.43 0.61 24.49 24.49 51.1
Junction 18 J18 10.2 3.07 0.58 57.91 103.4

OLV CYN A3 J18,J19 J18-J19 53 780 6.8% 9.60 1.4 11.6 2.90 0.57 14.51 72.42 120.0 0.04 0.98
OLV CYN A4 AC, J19 Initial Area 133 1216 10.9% 4.6 4.6 4.50 0.73 10.78 10.78 35.2
Junction 19 J19 11.6 2.90 0.59 83.20 142.7

OLV CYN 22 J10,J11 J10-J11 47 1472 3.2% 12.41 2.0 13.5 2.68 0.44 15.63 1328.32 1576.0 0.04 2.56
OLV CYN A5 J19,J11 J19-J11 34 512 6.6% 10.25 0.8 26.7 1.94 0.59 2.49 85.69 97.5 0.04 1.11
Junction 11 J11 26.7 1.94 0.45 1414.01 1236.3

Cat Canyon
CAT CYN  1 A, J1 Initial Area 220 3939 5.6% 14.0 14.0 2.64 0.50 164.76 164.76 218.3
CAT CYN 2 B, J1 Initial Area 240 3214 7.5% 11.0 11.0 2.96 0.55 82.64 82.64 134.1
Junction 1 14.0 2.64 0.52 247.40 337.7

CAT CYN 3 J1,J2 J1-J2 30 1061 2.9% 9.24 1.9 29.9 1.84 0.50 37.57 284.97 260.0 0.04 1.77
CAT CYN 4 C,J2 Initial Area 273 4399 6.2% 14.0 14.0 2.64 0.50 177.26 177.26 234.8
Junction 2 J2 29.9 1.84 0.50 462.23 423.2

CAT CYN 5 J2,J3 J2-J3 40 2528 1.6% 7.42 5.7 35.6 1.69 0.48 68.72 530.95 428.8 0.04 1.99
CAT CYN 6 D,J3 Initial Area 300 5119 5.9% 16.0 16.0 2.48 0.48 106.30 106.30 125.6
CAT CYN 7 E, J3 Initial Area 318 3649 8.7% 11.0 11.0 2.96 0.55 93.88 93.88 152.3
Junction 3 J3 35.6 1.69 0.49 731.13 601.2

CAT CYN 8 J3,J4 J3-J4 30 2536 1.2% 7.28 5.8 41.4 1.57 0.47 86.11 817.24 601.8 0.04 2.41
CAT CYN 9 F,J4 Initial Area 300 6775 4.4% 23.0 23.0 2.08 0.41 209.62 209.62 180.0
Junction 4 J4 41.4 1.57 0.46 1026.86 737.6

CAT CYN 10 J4,J5 J4-J5 20 1868 1.1% 7.36 4.2 45.6 1.50 0.44 90.94 1117.80 744.8 0.04 2.64
CAT CYN 11 G,J5 Initial Area 190 6195 3.1% 25.0 25.0 2.00 0.40 238.85 238.85 190.2
Junction 5 J5 45.6 1.50 0.44 1356.65 887.3
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Delta H 
(ft) L (ft) S (%)

Cat Canyon (con't)
CAT CYN 12 J5,J6 J5-J6 10 655 1.5% 8.81 1.2 46.9 1.48 0.43 21.49 1378.14 885.4 0.04 2.65
CAT CYN 13 H,J6 Initial Area 380 4546 8.4% 13.0 13.0 2.74 0.52 130.52 130.52 184.1
Junction 6 J6 46.9 1.48 0.44 1508.66 985.0

CAT CYN 14 J6,J7 J6-J7 10 1376 0.7% 7.02 3.3 50.1 1.43 0.43 77.69 1586.35 985.4 0.04 3.29
CAT CYN 15 J,J7 Initial Area 670 6984 9.6% 17.0 17.0 2.41 0.47 383.83 383.83 430.5
Junction 7 J7 50.1 1.43 0.44 1970.18 1241.8

CAT CYN 16 J7,J8 J7-J8 29 1894 1.5% 9.82 3.2 53.4 1.39 0.43 114.13 2084.31 1249.0 0.04 3.12
CAT CYN 17 K, J8 Initial Area 249 4534 5.5% 16.0 16.0 2.48 0.48 134.68 134.68 159.2
Junction 8 J8 53.4 1.39 0.43 2218.99 1338.4

CAT CYN  19A L, J9A Initial Area 620 4845 12.8% 11.5 11.5 2.90 0.54 173.73 173.73 271.6
CAT CYN 19B M, J9A Initial Area 730 4642 15.7% 10.0 10.0 3.10 0.57 165.79 165.79 291.0
Junction J9A 11.5 2.90 0.55 339.52 543.8

CAT CYN 19 J9A,J9 J9A-J9 60 1352 4.4% 11.93 1.9 13.4 2.70 0.55 21.14 360.66 534.7 0.04 1.88
CAT CYN 18 J8,J9 J8-J9 11 1514 0.7% 7.59 3.3 56.7 1.35 0.43 50.58 2269.57 1318.3 0.04 3.68
CAT CYN 20 N, J9 Initial Area 340 3649 9.3% 11.5 11.5 2.90 0.54 112.02 112.02 175.1
Junction 9 J9A,J9 56.7 1.35 0.45 2742.25 1667.7

CAT CYN 21 J9,J10 J9-J10 3 1019 0.3% 5.98 2.8 59.5 1.32 0.45 57.78 2800.03 1648.8 0.04 4.63
CAT CYN 22 P,J10 Initial Area 383 3985 9.6% 11.0 11.0 2.96 0.55 70.08 70.08 113.7
CAT CYN 23 Q, J10 Initial Area 463 2941 15.8% 7.5 7.5 3.56 0.62 43.22 43.22 95.9
Junction 10 J10 59.5 1.32 0.45 2913.33 1735.0

CAT CYN 24 J10,J11 J10-J11 17 3052 0.6% 7.50 6.8 66.3 1.25 0.44 190.84 3104.17 1705.4 0.04 4.45
CAT CYN 25 R, J11 Initial Area 360 4534 7.9% 13.0 13.0 2.74 0.52 265.58 265.58 374.6
Junction 11 J11 66.3 1.25 0.44 3369.75 1877.1

CAT CYN  27A S, J13 Initial Area 255 3361 7.6% 11.0 11.0 2.96 0.55 93.86 93.86 152.3
CAT CYN 27B T, J13 Initial Area 285 3505 8.1% 10.8 10.8 2.99 0.55 116.31 116.31 191.6
Junction 13 11.0 2.96 0.55 210.17 342.2
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Concentration Δ Total Delta Total Mannings n
Hydraulic 
Radius RV (fps)

TOC (min)

I C

Area

Q       
(cfs)

Area 
Description

Delta H 
(ft) L (ft) S (%)

Cat Canyon (con't)
CAT CYN 27 J13,J12 J13-J12 84 2211 3.8% 10.38 3.6 14.6 2.59 0.54 54.66 264.83 369.3 0.04 1.71
CAT CYN 26 J11,J12 J11-J12 19 951 2.0% 12.30 1.3 67.6 1.24 0.44 69.68 3439.43 1880.5 0.04 3.62
Junction 12 J12 67.6 1.24 0.45 3704.26 2057.5

CAT CYN 28 J12,J14 J12-J14 11 1237 0.9% 9.43 2.2 69.8 1.22 0.44 87.79 3792.05 2051.4 0.04 4.39
CAT CYN 29 U, J14 Initial Area 670 7044 9.5% 16.0 16.0 2.48 0.48 234.44 234.44 277.1
Junction 14 J14 69.8 1.22 0.44 4026.49 2188.3

CAT CYN 30 J14,J15 J14-J15 30 3444 0.9% 9.49 6.0 75.8 1.18 0.43 351.98 4378.47 2194.6 0.04 4.51
CAT CYN 31 V, J15 Initial Area 430 3590 12.0% 9.8 9.8 3.13 0.57 48.77 48.77 87.0
Junction 15 J15 75.8 1.18 0.43 4427.24 2227.2

CAT CYN  34A1 W, J24 Initial Area 510 5459 9.3% 14.0 14.0 2.64 0.50 197.82 197.82 262.1
CAT CYN 34A2 X, J24 Initial Area 600 4145 14.5% 10.0 10.0 3.10 0.57 162.07 162.07 284.5
Junction 24 J24 14.0 2.64 0.53 359.89 504.2

CAT CYN 34A J24,J25 J24-J25 70 1145 6.1% 13.67 1.4 15.4 2.52 0.53 32.03 391.92 520.9 0.04 1.81
CAT CYN 34B Y, J25 Initial Area 470 2833 16.6% 7.0 7.0 3.68 0.64 68.33 68.33 160.2
Junction 25 J25 15.4 2.52 0.54 460.25 630.7

CAT CYN 32 J15,J16 J15-J16 17 1797 0.9% 9.77 3.1 78.9 1.15 0.43 49.63 4476.87 2197.7 0.04 4.42
CAT CYN 34 J25,J16 J25-J16 87 2170 4.0% 12.34 2.9 18.3 2.32 0.54 44.65 504.90 627.1 0.04 2.13
CAT CYN 33 Z, J16 Initial Area 417 2957 14.1% 7.5 7.5 3.56 0.83 48.65 48.65 143.0
Junction 16 J16 78.9 1.15 0.44 5030.42 2555.7

CAT CYN 36A AA, BA Initial Area 296 1727 17.1% 5.0 5.0 4.33 1.67 33.86 33.86 244.5
CAT CYN 36 BA, J17 BA-J17 154 1597 9.6% 13.41 2.0 7.0 3.69 0.68 23.6 57.46 144.5 0.04 1.25
CAT CYN 35 J16,J17 J16-J17 13 1249 1.0% 10.46 2.0 80.9 1.14 0.44 50.35 5080.77 2537.6 0.04 4.58
Junction 17 J17 80.9 1.14 0.45 5138.23 2646.7
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Cat Canyon (con't)
CAT CYN  38A AB, J26 Initial Area 489 3020 16.2% 8.0 8.0 3.45 0.61 46.04 46.04 97.0
CAT CYN 38B X, J26 Initial Area 689 4780 14.4% 11.0 11.0 2.96 0.55 173.56 173.56 281.6
CAT CYN 38C AC, J26 Initial Area 536 4388 12.2% 10.5 10.5 3.03 0.56 137.55 137.55 231.9
Junction 26 J26 11.0 2.96 0.56 357.15 591.6

CAT CYN 37 J17,J18 J17-J18 20 2450 0.8% 9.72 4.2 85.1 1.11 0.45 129.21 5267.44 2612.7 0.04 4.91
CAT CYN 38 J26,J18 J26-J18 101 2671 3.8% 11.80 3.8 14.8 2.57 0.55 50.69 407.84 577.8 0.04 2.08
Junction 18 J18 85.1 1.11 0.45 5675.28 2862.5

CAT CYN 40A1-AAA, BB Initial Area 270 1253 21.5% 3.5 3.5 5.13 2.19 17.20 17.20 193.3
CAT CYN 40A1 BB, J28 BB-J28 121 1038 11.6% 13.78 1.3 4.8 4.43 1.78 8.62 25.82 203.6 0.04 1.13
CAT CYN 40A2 AA,J28 Initial Area 357 2963 12.0% 8.0 8.0 3.45 0.89 82.79 82.79 255.1
Junction 28 J28 8.0 3.45 1.10 108.61 413.8

CAT CYN 40B1 AD, BC Initial Area 279 2472 11.3% 7.1 7.1 3.66 1.38 45.65 45.65 229.9
CAT CYN 40B2 BC, BC1 BC-BC1 136 846 16.0% 17.56 0.8 7.9 3.47 1.36 9.39 55.04 259.3 0.04 1.28
CAT CYN 40B BC1, J27 BC-J27 19 377 4.9% 9.72 0.6 8.5 3.35 1.33 1.86 56.90 253.5 0.04 1.28
CAT CYN 40A J28,J27 J28-J27 51 716 7.1% 13.80 0.9 8.9 3.29 1.06 11.19 119.80 415.6 0.04 1.64
Junction 27 J27 8.9 3.29 1.14 176.70 664.7

CAT CYN 40 J27,J19 J27-J19 40 688 5.8% 14.28 0.8 9.7 3.15 1.12 7.91 184.61 652.0 0.04 2.00
CAT CYN 39 J18,J19 J18-J19 2 407 0.5% 8.19 0.8 85.9 1.11 0.45 7.45 5682.73 2850.9 0.04 5.55
CAT CYN 41 AF, J19 Initial Area 550 4587 12.0% 12.0 12.0 2.84 0.53 123.12 123.12 185.8
Junction 19 J19 85.9 1.11 0.48 5990.46 3152.2

CAT CYN 43 BF, J20 Initial Area 51 686 7.4% 3.9 3.9 4.87 1.05 4.26 4.26 21.8 0.04 0.93
CAT CYN 42 J19,J20 J19-J20 20 1262 1.6% 13.01 1.6 87.5 1.10 0.47 42.06 6032.52 3133.3 0.04 4.62
Junction 20 J20 87.5 1.10 0.47 6036.78 3138.3
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Delta H 
(ft) L (ft) S (%)

Cat Canyon (con't)
CAT CYN 43A AG, BD Initial Area 283 1052 26.9% 2.8 2.8 5.71 1.43 11.65 11.65 95.2
CAT CYN 44 J20,J21 J20-J21 10 1002 1.0% 9.13 1.8 89.4 1.09 0.47 105.65 6142.43 3130.3 0.04 3.84
CAT CYN 44A BJ,BH Initial Area 77 1919 4.0% 10.0 10.0 3.10 0.76 23.74 23.74 56.1
CAT CYN 45 BH,J21 BH-J21 59 713 8.3% 8.84 1.3 11.3 3.08 0.75 3.16 26.90 61.9 0.04 0.75
Junction 21 J21 89.4 1.09 0.47 6180.98 3170.3

CAT CYN 45A AE, BE Initial Area 298 1467 20.3% 4.3 4.3 4.65 0.80 18.85 18.85 70.1
CAT CYN 47 AH, J22 Initial Area 403 3026 13.3% 8.2 8.2 3.41 0.60 47.36 47.36 97.8
CAT CYN 46 J21,J22 J21-J22 10 1413 0.7% 9.56 2.5 91.8 1.07 0.47 122.7 6303.68 3154.8 0.04 5.33
Junction 22 J22 91.8 1.07 0.47 6369.89 3201.7

CAT CYN  49B1 AK,AL Initial Area 165 1003 16.5% 3.1 3.1 5.44 2.68 15.32 15.32 223.1
CAT CYN  49B AL, J29 35 417 8.4% 12.56 0.6 4.9 4.39 2.25 4.68 20.00 197.4 0.04 1.26
CAT CYN 49A AJ, J29 Initial Area 330 2190 15.1% 6.1 6.1 3.93 0.71 41.14 41.14 114.9
Junction 29 J29 6.1 3.93 1.21 61.14 291.8

CAT CYN 49 J29,J23 J29-J23 120 2116 5.7% 11.59 3.0 9.1 3.24 0.97 37.43 98.57 311.1 0.04 1.49
CAT CYN 48 J22,J23 J22-J23 50 4302 1.2% 11.63 6.2 98.0 1.04 0.46 286.32 6656.21 3158.6 0.04 4.93
CAT CYN 50 AF, J23 Initial Area 640 8530 7.5% 12.0 12.0 2.84 0.53 243.99 243.99 368.1
Junction 23 J23 98.0 1.04 0.47 6998.77 3393.1
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DS-13186-115
Point of 

Concentration Δ Total Delta Total Mannings n
Hydraulic 
Radius R

Unnamed Blueline #1 & #2
NNBL2-1 2A, J1 Initial Area 229 2372 9.7% 8.0 8.0 3.13 0.71 41.66 41.66 92.9
NNBL2-2 2B, J1 Initial Area 218 2353 9.3% 7.5 7.5 3.22 1.07 23.82 23.82 82.1
NNBL2-3 2C, J1 Initial Area 240 2253 10.7% 8.0 8.0 3.13 1.14 30.78 30.78 109.2
Junction 1 8.0 3.13 0.94 96.26 281.7

NNBL2-4 J1, J2 J1-J2 100 2528 4.0% 5.14 8.2 16.2 2.23 0.63 46.6 142.86 201.8 0.04 0.58
NNBL2-5 2D, J2 Initial Area 334 3668 9.1% 11.0 11.0 2.68 0.68 80.33 80.33 146.5
NNBL2-6 2E, J2 Initial Area 170 1481 11.5% 5.5 5.5 3.74 0.64 19.95 19.95 48.1
Junction 2 J2 16.2 2.23 0.65 243.14 352.1

NNBL2-7 J2,J3 J2-J3 70 2077 3.4% 8.83 3.9 20.1 2.01 0.60 54.73 297.87 361.2 0.04 1.47
NNBL2-8 2F, J3 Initial Area 194 1325 14.7% 4.5 4.5 4.12 0.69 15.65 15.65 44.2
NNBL2-9 2G, J3 Initial Area 120 1445 8.3% 5.5 5.5 3.74 0.64 21.99 21.99 53.0
Junction 3 J3 20.1 2.01 0.61 335.51 411.1

NNBL2-10 J3,J4 J3-J4 40 1433 2.8% 8.26 2.9 23.0 1.88 0.60 22.03 357.54 401.1 0.04 1.53
NNBL1-1 1A, J4 Initial Area 410 5898 7.0% 17.2 17.2 2.16 0.48 114.71 114.71 120.2
Junction 4 J4 23.0 1.88 0.57 472.25 505.6

NNBL2-11 2H,J5 Initial Area 272 2184 12.4% 7.0 7.0 3.33 0.83 52.24 52.24 145.0

Q       
(cfs)

50 Year Flow    -      POST CONSTRUCTION

Area 
Description

Delta H 
(ft) L (ft) S (%) V (fps)

TOC (min)

I C

Area

NNBL2-13 J5,J6 J5-J6 83 1700 4.9% 8.57 3.3 10.3 2.77 0.77 40.71 92.95 197.1 0.04 1.06
NNBL2-14 2L, J6 Initial Area 275 2707 10.2% 8.5 8.5 3.04 0.56 50.68 50.68 85.7
Junction 6 10.3 2.77 0.69 143.63 275.2

NNBL2-15 J6,J7 J6-J7 15 1000 1.5% 6.41 2.6 12.9 2.48 0.67 13.41 157.04 263.0 0.04 1.67
NNBL2-16 J4,J7 J4-J7 10 850 1.2% 5.82 2.4 25.4 1.79 0.56 15.71 487.96 491.9 0.04 1.73
NNBL2-17 2M,J7 Initial Area 179 1839 9.7% 5.5 5.5 3.74 0.64 23.12 23.12 55.7
Junction 7 J7 25.4 1.79 0.59 668.12 708.4
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Unnamed Blueline #1 & #2 (con't)
NNBL2-18 J7,J8 J7-J8 56 2263 2.5% 10.10 3.7 29.2 1.68 0.58 45.45 713.57 689.1 0.04 2.26
NNBL2-19 2N,J8 Initial Area 226 2090 10.8% 6.0 6.0 3.59 0.63 27.27 27.27 61.3
Junction 8 J8 29.2 1.68 0.58 740.84 717.8

NNBL2-20 J8,J9 J8 to J9 54 3207 1.7% 8.76 6.1 35.3 1.53 0.56 55.98 796.82 681.5 0.04 2.45

Unnamed Blueline #3
NNBL3-1 3A, J10 Initial Area 110 1349 8.2% 5.5 5.5 3.74 0.64 12.58 12.58 30.3
NNBL3-2 3B, J10 Initial Area 70 677 10.3% 3.0 3.0 5.00 0.77 6.13 6.13 23.8
Junction 10 5.5 3.74 0.69 18.71 48.1

NNBL3-3 J10,J11 J10-J11 45 2263 2.0% 4.72 8.0 13.5 2.43 0.56 25.07 43.78 59.9 0.04 0.85
NNBL3-4 3C,J11 Initial Area 55 609 9.1% 3.0 3.0 5.00 0.77 6.78 6.78 26.3
Junction 11 J11 13.5 2.43 0.59 50.56 72.7

NNBL3-5 J11,J12 J11-J12 84 1933 4.4% 7.44 4.3 17.8 2.13 0.51 42.5 93.06 101.6 0.04 0.93
NNBL3-6 3D,J12 Initial Area 199 2019 9.9% 3.0 3.0 5.00 0.77 12.04 12.04 46.6
Junction 12 J12 17.8 2.13 0.54 105.10 121.4

NNBL3-7 J12,J13 J12-J13 66 1164 5.6% 9.86 2.0 19.8 2.02 0.52 16.97 122.07 129.3 0.04 1.18
NNBL3 8 3E J13 I i i l A 196 2019 9 7% 7 1 7 1 3 31 0 59 23 35 23 35 45 8NNBL3-8 3E,J13 Initial Area 196 2019 9.7% 7.1 7.1 3.31 0.59 23.35 23.35 45.8
Junction 13 J13 19.8 2.02 0.53 145.42 157.3

NNBL3-9 J13,J14 J13-J14 15 611 2.4% 7.66 1.3 21.1 1.96 0.53 8.43 153.85 158.9 0.04 1.52
NNBL3-10 3F,J14 Initial Area 199 1666 12.0% 5.5 5.5 3.74 0.64 16.27 16.27 39.2
Junction 14 J14 21.1 1.96 0.54 170.12 179.5

NNBL3-11 J14,J15 J14-J15 36 812 4.4% 8.86 1.5 22.6 1.90 0.52 15.07 185.19 184.4 0.04 1.21
NNBL3-12 3G,J15 Initial Area 184 1808 10.2% 6.5 6.5 3.45 0.61 18.70 18.70 39.4
Junction 15 J15 22.6 1.90 0.53 203.89 206.0
NNBL3-13 J15, end J15 - end 37 800 4.6% 8.41 1.6 24.2 1.84 0.52 14.11 218.00 208.9 0.04 1.07
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Long Canyon 
LNG CYN 1 A, J1 Initial Area 160 1162 13.8% 4.0 4.0 4.36 0.71 9.9 9.90 30.7
LNG CYN 2 B, J1 Initial Area 120 2184 5.5% 9.0 9.0 2.95 0.55 39.82 39.82 64.2
Junction 1 9.0 2.95 0.58 49.72 85.0

LNG CYN 3 J1,J2 J1-J2 77 2351 3.3% 6.08 6.4 15.4 2.28 0.50 81.59 131.31 148.5 0.04 0.86
LGN CYN 4 C,J2 Initial Area 287 1809 15.9% 6.0 6.0 3.59 0.73 19 19.00 49.5
Junction 2 J2 15.4 2.28 0.53 150.31 179.9

LGN CYN 5 J2,J3 J2-J3 8 501 1.7% 5.77 1.4 16.9 2.18 0.52 6.8 157.11 180.0 0.04 1.30
LGN CYN 6 D,J3 Initial Area 286 2301 12.4% 8.0 8.0 3.13 0.70 36.15 36.15 79.5
Junction 3 J3 16.9 2.18 0.56 193.26 235.6

LGN CYN 7 J3,J4 J3-J4 33 585 5.6% 8.38 1.2 18.1 2.11 0.55 5.78 199.04 233.2 0.04 0.92
LGN CYN 8 E,J4 Initial Area 239 1600 14.9% 7.1 7.1 3.31 0.59 18.54 18.54 36.3
LGN CYN 9 F, J4 Initial Area 239 3803 6.3% 10.1 10.1 2.79 0.73 68.07 68.07 139.0
Junction 4 J4 18.1 2.11 0.60 285.65 361.6

LGN CYN 10 J4,J5 J4-J5 5 855 0.6% 5.02 2.8 20.9 1.97 0.59 18.52 304.17 351.5 0.04 2.24
LGN CYN 11 B,J5 Initial Area 244 2033 12.0% 7.0 7.0 3.33 0.59 40.46 40.46 80.2
Junction 5 J5 20.9 1.97 0.59 344.63 399.0

LGN CYN 12 J5,J6 J5-J6 76 2167 3.5% 9.04 4.0 24.9 1.81 0.55 64.42 409.05 409.2 0.04 1.47
LGN CYN 13 G,J6 Initial Area 296 2838 10.4% 5.2 5.2 3.84 1.00 74.09 74.09 285.9
Junction 6 J6 24.9 1.81 0.62 483.14 544.1

LGN CYN 14 J6,J7 J6-J7 17 1415 1.2% 6.54 3.6 28.5 1.70 0.59 52.08 535.22 540.0 0.04 2.04
LGN CYN 15 H,J7 Initial Area 257 2259 11.4% 6.5 6.5 3.45 0.85 41.34 41.34 121.0
LGN CYN 16 J, J7 Initial Area 168 1166 14.4% 5.5 5.5 3.74 0.64 8.66 8.66 20.9
Junction 7 J7 28.5 1.70 0.61 585.22 609.0
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Long Canyon (con't)
LGN CYN 17 J7,J8 J7-J8 23 1308 1.8% 8.39 2.6 31.1 1.63 0.60 37.32 622.54 606.4 0.04 2.20
LGN CYN 18 J,J8 Initial Area 191 1828 10.5% 6.5 6.5 3.45 0.61 22.38 22.38 47.1
Junction 8 J8 31.1 1.63 0.60 644.92 628.6

LGN CYN 19 J8,J9 J8-J9 40 1341 3.0% 9.47 2.4 33.5 1.57 0.58 46.44 691.36 629.9 0.04 1.78
LGN CYN 20 K,J9 Initial Area 200 1806 11.1% 6.4 6.4 3.48 0.61 21.61 21.61 46.1
Junction 9 J9 33.5 1.57 0.58 712.97 650.7

LGN CYN 21 J9,J10 J9-J10 15 693 2.2% 9.01 1.3 34.7 1.54 0.57 20.72 733.69 648.9 0.04 2.08
LGN CYN 22 L,J10 Initial Area 135 1428 9.5% 5.5 5.5 3.74 0.64 23.15 23.15 55.8
Junction 10 J10 34.7 1.54 0.57 756.84 672.0

LGN CYN 23 J10,J11 J10-J11 25 847 2.9% 10.34 1.4 36.1 1.52 0.57 20.28 777.12 669.0 0.04 2.07
LGN CYN 24 M,J11 Initial Area 187 1482 12.6% 4.9 4.9 3.95 0.67 16.4 16.40 43.3
Junction 11 J11 36.1 1.52 0.57 793.52 685.6

LGN CYN 25 J11,J12 J11-J12 70 2087 3.4% 11.94 2.9 39.0 1.46 0.55 52.63 846.15 682.8 0.04 2.32
LGN CYN 26 N,J12 Initial Area 200 1850 10.8% 6.2 6.2 3.53 0.62 21.56 21.56 47.2
Junction 12 J12 39.0 1.46 0.55 867.71 702.3

LGN CYN 27 J12, END J12-END 30 1246 2.4% 10.75 1.9 40.9 1.43 0.55 26.06 893.77 696.7 0.04 2.54
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DS-13186-115
Point of 

Concentration Δ Total Delta Total Mannings n
Hydraulic 
Radius R

Q       
(cfs)

Area 
Description

Delta H 
(ft) L (ft) S (%) V (fps)

TOC (min)

I C

Area

Olivera Canyon
OLV CYN  1 A, J1 Initial Area 185 2042 9.1% 8.0 8.0 3.13 0.57 33.14 33.14 58.9
OLV CYN 2 B, J1 Initial Area 161 1575 10.2% 5.8 5.8 3.65 0.63 19.71 19.71 45.5
Junction 1 8.0 3.13 0.59 52.85 97.9

OLV CYN 3 J1,J2 J1-J2 84 2033 4.1% 7.72 4.4 12.4 2.53 0.54 46.79 99.64 136.9 0.04 1.03
OLV CYN 4 B,J2 Initial Area 244 1723 14.2% 5.0 5.0 3.92 0.66 31.97 31.97 83.1
Junction 2 J2 12.4 2.53 0.57 131.61 190.6

OLV CYN 5 J2,J3 J2-J3 61 1762 3.5% 8.15 3.6 16.0 2.24 0.54 44.86 176.47 212.8 0.04 1.27
OLV CYN 6 C,J3 Initial Area 313 3437 9.1% 10.1 10.1 2.79 0.52 63.01 63.01 92.2
Junction 3 J3 16.0 2.24 0.53 239.48 286.8

OLV CYN 7 J3,J4 J3-J4 40 902 4.4% 10.50 1.4 17.4 2.15 0.53 8.79 248.27 283.2 0.04 1.55
OLV CYN 8 D,J4 Initial Area 330 4367 7.6% 13.0 13.0 2.48 0.48 72.00 72.00 85.0
OLV CYN 9 E, J4 Initial Area 197 2861 6.9% 10.1 10.1 2.79 0.52 53.94 53.94 78.9
Junction 4 J4 17.4 2.15 0.52 374.21 417.8

OLV CYN 10 J4,J5 J4-J5 13 917 1.4% 7.52 2.0 19.5 2.04 0.51 18.75 392.96 411.7 0.04 2.20
OLV CYN 11 F,J5 Initial Area 333 3924 8.5% 12.0 12.0 2.57 0.49 57.52 57.52 72.7
Junction 5 J5 19.5 2.04 0.51 450.48 469.4

OLV CYN 12 J5,J6 J5-J6 17 402 4.2% 11.67 0.6 20.0 2.01 0.51 23.30 473.78 481.6 0.04 1.88
OLV CYN 13 G,J6 Initial Area 239 2895 8.3% 9.5 9.5 2.88 0.54 79.32 79.32 122.2
Junction 6 J6 20.0 2.01 0.51 553.10 567.1

OLV CYN 14 J6,J7 J6-J7 21 1598 1.3% 7.50 3.6 23.6 1.86 0.50 57.77 610.87 564.3 0.04 2.29
OLV CYN 15 H,J7 Initial Area 221 2289 9.7% 7.0 7.0 3.33 0.59 34.70 34.70 68.8
Junction 7 J7 23.6 1.86 0.50 645.57 602.7

OLV CYN 16 J7,J8 J7-J8 59 1849 3.2% 11.14 2.8 26.4 1.76 0.49 64.56 710.13 611.7 0.04 2.18
OLV CYN 17 J, J8 Initial Area 168 1166 14.4% 5.5 5.5 3.74 0.64 19.74 19.74 47.5
Junction 8 J8 26.4 1.76 0.49 729.87 634.1
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Radius R
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Delta H 
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I C

Area

Olivera Canyon (con't)
OLV CYN  B1 BA, J12 Initial Area 319 4102 7.8% 14.0 14.0 2.39 0.46 117.13 117.13 129.6
OLV CYN B2 BB, J12 Initial Area 200 1335 15.0% 4.4 4.4 4.16 0.69 12.59 12.59 36.2
Junction 12 14.0 2.39 0.49 129.72 150.4

OLV CYN B3 J12,J13 J12-J13 80 2102 3.8% 8.35 4.2 18.2 2.11 0.47 48.49 178.21 175.2 0.04 1.23
OLV CYN B4 BB, J13 Initial Area 280 2943 9.5% 9.0 9.0 2.95 0.55 53.73 53.73 86.6
OLV CYN B5 BC, J13 Initial Area 70 980 7.1% 4.5 4.5 4.12 0.69 11.00 11.00 31.1
Junction 13 J13 18.2 2.11 0.49 242.94 252.9

OLV CYN B6 J13,J14 J13-J14 5 980 0.5% 4.31 3.8 22.0 1.92 0.49 8.92 251.86 237.5 0.04 2.06
OLV CYN B7 BD, J14 Initial Area 235 1682 14.0% 5.5 5.5 3.74 0.64 21.83 21.83 52.6
Junction 14 J14 22.0 1.92 0.50 273.69 264.5

OLV CYN B8 J14,J15 J14-J15 45 1734 2.6% 8.35 3.5 25.4 1.79 0.48 42.44 316.13 274.0 0.04 1.64
OLV CYN B9 BE, J15 Initial Area 288 2927 9.8% 8.6 8.6 3.02 0.55 43.38 43.38 72.6
OLV CYN B10 BF, J15 Initial Area 130 1555 8.4% 6.8 6.8 3.38 0.60 16.5 16.50 33.5
Junction 15 J15 25.4 1.79 0.50 376.01 334.9

OLV CYN B11 J15,J16 J15-J16 30 651 4.6% 11.00 1.0 26.4 1.76 0.49 9.39 385.40 334.6 0.04 1.61
OLV CYN B12 BG, J16 Initial Area 280 2261 12.4% 7.0 7.0 3.33 0.59 29.51 29.51 58.5
Junction 16 J16 26.4 1.76 0.50 414.91 365.6

OLV CYN B13 J16,J9 J16-J9 40 1905 2.1% 8.43 3.8 30.2 1.65 0.49 28.82 443.73 358.7 0.04 1.95
OLV CYN B14 BH, J9 Initial Area 158 2489 6.3% 7.0 7.0 3.33 0.59 24.93 24.93 49.4
OLV CYN 18 J8,J9 J8-J9 40 1623 2.5% 10.08 2.7 29.0 1.68 0.34 39.08 768.95 437.1 0.04 2.26
Junction 9 J9 30.2 1.65 0.40 1237.61 812.1

OLV CYN 19 J9,J10 J9-J10 40 939 4.3% 13.02 1.2 31.4 1.62 0.40 14.42 1252.03 804.6 0.04 2.20
OLV CYN 20 K, J10 Initial Area 160 1521 10.5% 5.8 5.8 3.65 0.63 14.88 14.88 34.3
OLV CYN 21 BF, J10 Initial Area 240 4599 5.2% 16.0 16.0 2.24 0.44 45.78 45.78 45.1
Junction 10 J10 31.4 1.62 0.40 1312.69 852.5
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Olivera Canyon (con't)
OLV CYN  A1 AA, J18 Initial Area 270 3259 8.3% 10.2 10.2 2.78 0.52 33.42 33.42 48.5
OLV CYN A2 AB, J18 Initial Area 170 2265 7.5% 8.1 8.1 3.11 0.57 24.49 24.49 43.1
Junction 18 J18 10.2 2.78 0.54 57.91 87.1

OLV CYN A3 J18,J19 J18-J19 53 780 6.8% 9.14 1.4 11.6 2.61 0.53 14.51 72.42 100.6 0.04 0.91
OLV CYN A4 AC, J19 Initial Area 133 1216 10.9% 4.6 4.6 4.08 0.68 10.78 10.78 29.9
Junction 19 J19 11.6 2.61 0.55 83.20 119.8

OLV CYN 22 J10,J11 J10-J11 47 1472 3.2% 11.80 2.1 13.7 2.41 0.40 15.63 1328.32 1287.0 0.04 2.38
OLV CYN A5 J19,J11 J19-J11 34 512 6.6% 9.75 0.9 27.3 1.73 0.55 2.49 85.69 81.0 0.04 1.03
Junction 11 J11 27.3 1.73 0.41 1414.01 1005.3

Cat Canyon
CAT CYN  1 A, J1 Initial Area 220 3939 5.6% 14.0 14.0 2.39 0.46 164.76 164.76 182.3
CAT CYN 2 B, J1 Initial Area 240 3214 7.5% 11.0 11.0 2.68 0.51 82.64 82.64 112.5
Junction 1 14.0 2.39 0.48 247.40 282.6

CAT CYN 3 J1,J2 J1-J2 30 1061 2.9% 8.79 2.0 31.0 1.63 0.46 37.57 284.97 212.8 0.04 1.64
CAT CYN 4 C,J2 Initial Area 273 4399 6.2% 14.0 14.0 2.39 0.46 177.26 177.26 196.2
Junction 2 J2 31.0 1.63 0.46 462.23 346.7

CAT CYN 5 J2,J3 J2-J3 40 2528 1.6% 7.06 6.0 37.0 1.50 0.44 68.72 530.95 349.4 0.04 1.85
CAT CYN 6 D,J3 Initial Area 300 5119 5.9% 16.0 16.0 2.24 0.44 106.30 106.30 104.6
CAT CYN 7 E, J3 Initial Area 318 3649 8.7% 11.0 11.0 2.68 0.51 93.88 93.88 127.8
Junction 3 J3 37.0 1.50 0.45 731.13 490.7

CAT CYN 8 J3,J4 J3-J4 30 2536 1.2% 6.92 6.1 43.1 1.39 0.43 86.11 817.24 489.0 0.04 2.23
CAT CYN 9 F,J4 Initial Area 300 6775 4.4% 23.0 23.0 1.88 0.38 209.62 209.62 148.5
Junction 4 J4 43.1 1.39 0.42 1026.86 598.8

CAT CYN 10 J4,J5 J4-J5 20 1868 1.1% 7.00 4.4 47.6 1.33 0.41 90.94 1117.80 602.7 0.04 2.45
CAT CYN 11 G,J5 Initial Area 190 6195 3.1% 25.0 25.0 1.81 0.36 238.85 238.85 156.6
Junction 5 J5 47.6 1.33 0.40 1356.65 717.6
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Cat Canyon (con't)
CAT CYN 12 J5,J6 J5-J6 10 655 1.5% 8.38 1.3 48.9 1.31 0.40 21.49 1378.14 715.6 0.04 2.46
CAT CYN 13 H,J6 Initial Area 380 4546 8.4% 13.0 13.0 2.48 0.48 130.52 130.52 154.0
Junction 6 J6 48.9 1.31 0.40 1508.66 797.2

CAT CYN 14 J6,J7 J6-J7 10 1376 0.7% 6.68 3.4 52.3 1.27 0.40 77.69 1586.35 795.8 0.04 3.05
CAT CYN 15 J,J7 Initial Area 670 6984 9.6% 17.0 17.0 2.18 0.43 383.83 383.83 358.0
Junction 7 J7 52.3 1.27 0.40 1970.18 1004.6

CAT CYN 16 J7,J8 J7-J8 29 1894 1.5% 9.35 3.4 55.7 1.23 0.39 114.13 2084.31 1008.0 0.04 2.89
CAT CYN 17 K, J8 Initial Area 249 4534 5.5% 16.0 16.0 2.24 0.44 134.68 134.68 132.6
Junction 8 J8 55.7 1.23 0.40 2218.99 1080.9

CAT CYN  19A L, J9A Initial Area 620 4845 12.8% 11.5 11.5 2.63 0.50 173.73 173.73 227.8
CAT CYN 19B M, J9A Initial Area 730 4642 15.7% 10.0 10.0 2.81 0.53 165.79 165.79 244.7
Junction J9A 11.5 2.63 0.51 339.52 456.6

CAT CYN 19 J9A,J9 J9A-J9 60 1352 4.4% 11.35 2.0 13.5 2.43 0.51 21.14 360.66 447.1 0.04 1.74
CAT CYN 18 J8,J9 J8-J9 11 1514 0.7% 7.22 3.5 59.2 1.20 0.39 50.58 2269.57 1063.5 0.04 3.42
CAT CYN 20 N, J9 Initial Area 340 3649 9.3% 11.5 11.5 2.63 0.50 112.02 112.02 146.9
Junction 9 J9A,J9 59.2 1.20 0.41 2742.25 1350.3

CAT CYN 21 J9,J10 J9-J10 3 1019 0.3% 5.69 3.0 62.2 1.17 0.41 57.78 2800.03 1333.6 0.04 4.29
CAT CYN 22 P,J10 Initial Area 383 3985 9.6% 11.0 11.0 2.68 0.51 70.08 70.08 95.4
CAT CYN 23 Q, J10 Initial Area 463 2941 15.8% 7.5 7.5 3.22 0.58 43.22 43.22 81.0
Junction 10 J10 62.2 1.17 0.41 2913.33 1404.5

CAT CYN 24 J10,J11 J10-J11 17 3052 0.6% 7.13 7.1 69.3 1.11 0.40 190.84 3104.17 1376.3 0.04 4.13
CAT CYN 25 R, J11 Initial Area 360 4534 7.9% 13.0 13.0 2.48 0.48 265.58 265.58 313.4
Junction 11 J11 69.3 1.11 0.41 3369.75 1516.6

CAT CYN  27A S, J13 Initial Area 255 3361 7.6% 11.0 11.0 2.68 0.51 93.86 93.86 127.8
CAT CYN 27B T, J13 Initial Area 285 3505 8.1% 10.8 10.8 2.71 0.51 116.31 116.31 160.9
Junction 13 11.0 2.68 0.51 210.17 287.2
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Cat Canyon (con't)
CAT CYN 27 J13,J12 J13-J12 84 2211 3.8% 9.87 3.7 14.7 2.33 0.50 54.66 264.83 307.5 0.04 1.58
CAT CYN 26 J11,J12 J11-J12 19 951 2.0% 11.70 1.4 70.6 1.10 0.40 69.68 3439.43 1518.0 0.04 3.36
Junction 12 J12 70.6 1.10 0.41 3704.26 1662.9

CAT CYN 28 J12,J14 J12-J14 11 1237 0.9% 8.97 2.3 72.9 1.08 0.40 87.79 3792.05 1656.2 0.04 4.07
CAT CYN 29 U, J14 Initial Area 670 7044 9.5% 16.0 16.0 2.24 0.44 234.44 234.44 230.8
Junction 14 J14 72.9 1.08 0.41 4026.49 1767.6

CAT CYN 30 J14,J15 J14-J15 30 3444 0.9% 9.03 6.4 79.3 1.04 0.39 351.98 4378.47 1765.5 0.04 4.18
CAT CYN 31 V, J15 Initial Area 430 3590 12.0% 9.8 9.8 2.84 0.53 48.77 48.77 73.2
Junction 15 J15 79.3 1.04 0.39 4427.24 1792.4

CAT CYN  34A1 W, J24 Initial Area 510 5459 9.3% 14.0 14.0 2.39 0.46 197.82 197.82 218.9
CAT CYN 34A2 X, J24 Initial Area 600 4145 14.5% 10.0 10.0 2.81 0.53 162.07 162.07 239.2
Junction 24 J24 14.0 2.39 0.49 359.89 422.4

CAT CYN 34A J24,J25 J24-J25 70 1145 6.1% 13.00 1.5 15.5 2.28 0.49 32.03 391.92 435.2 0.04 1.68
CAT CYN 34B Y, J25 Initial Area 470 2833 16.6% 7.0 7.0 3.33 0.59 68.33 68.33 135.5
Junction 25 J25 15.5 2.28 0.50 460.25 527.8

CAT CYN 32 J15,J16 J15-J16 17 1797 0.9% 9.29 3.2 82.5 1.02 0.39 49.63 4476.87 1767.5 0.04 4.10
CAT CYN 34 J25,J16 J25-J16 87 2170 4.0% 11.74 3.1 18.5 2.09 0.50 44.65 504.90 522.2 0.04 1.98
CAT CYN 33 Z, J16 Initial Area 417 2957 14.1% 7.5 7.5 3.22 0.83 48.65 48.65 129.4
Junction 16 J16 82.5 1.02 0.40 5030.42 2063.5

CAT CYN 36A AA, BA Initial Area 296 1727 17.1% 5.0 5.0 3.92 1.67 33.86 33.86 221.4
CAT CYN 36 BA, J17 BA-J17 154 1597 9.6% 12.76 2.1 7.1 3.31 0.68 23.6 57.46 129.9 0.04 1.16
CAT CYN 35 J16,J17 J16-J17 13 1249 1.0% 9.96 2.1 84.6 1.01 0.40 50.35 5080.77 2047.7 0.04 4.25
Junction 17 J17 84.6 1.01 0.41 5138.23 2144.2
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Cat Canyon (con't)
CAT CYN  38A AB, J26 Initial Area 489 3020 16.2% 8.0 8.0 3.13 0.57 46.04 46.04 81.8
CAT CYN 38B X, J26 Initial Area 689 4780 14.4% 11.0 11.0 2.68 0.51 173.56 173.56 236.3
CAT CYN 38C AC, J26 Initial Area 536 4388 12.2% 10.5 10.5 2.74 0.52 137.55 137.55 194.8
Junction 26 J26 11.0 2.68 0.52 357.15 497.0

CAT CYN 37 J17,J18 J17-J18 20 2450 0.8% 9.25 4.4 89.0 0.98 0.41 129.21 5267.44 2113.8 0.04 4.55
CAT CYN 38 J26,J18 J26-J18 101 2671 3.8% 11.23 4.0 15.0 2.31 0.51 50.69 407.84 481.7 0.04 1.93
Junction 18 J18 89.0 0.98 0.42 5675.28 2318.5

CAT CYN 40A1-AAA, BB Initial Area 270 1253 21.5% 3.5 3.5 4.65 2.19 17.20 17.20 175.1
CAT CYN 40A1 BB, J28 BB-J28 121 1038 11.6% 13.11 1.3 4.8 3.99 1.78 8.62 25.82 183.2 0.04 1.05
CAT CYN 40A2 AA,J28 Initial Area 357 2963 12.0% 8.0 8.0 3.13 0.89 82.79 82.79 230.9
Junction 28 J28 8.0 3.13 1.10 108.61 374.5

CAT CYN 40B1 AD, BC Initial Area 279 2472 11.3% 7.1 7.1 3.31 1.38 45.65 45.65 208.1
CAT CYN 40B2 BC, BC1 BC-BC1 136 846 16.0% 16.71 0.8 7.9 3.14 1.36 9.39 55.04 234.1 0.04 1.19
CAT CYN 40B BC1, J27 BC-J27 19 377 4.9% 9.25 0.7 8.6 3.01 1.33 1.86 56.90 228.2 0.04 1.19
CAT CYN 40A J28,J27 J28-J27 51 716 7.1% 13.12 0.9 8.9 2.97 1.05 11.19 119.80 373.9 0.04 1.52
Junction 27 J27 8.9 2.97 1.14 176.70 598.5

CAT CYN 40 J27,J19 J27-J19 40 688 5.8% 13.58 0.8 9.8 2.84 1.12 7.91 184.61 585.0 0.04 1.86
CAT CYN 39 J18,J19 J18-J19 2 407 0.5% 7.79 0.9 89.9 0.98 0.42 7.45 5682.73 2308.9 0.04 5.15
CAT CYN 41 AF, J19 Initial Area 550 4587 12.0% 12.0 12.0 2.57 0.49 123.12 123.12 155.7
Junction 19 J19 89.9 0.98 0.44 5990.46 2569.5

CAT CYN 43 BF, J20 Initial Area 51 686 7.4% 3.9 3.9 4.41 1.05 4.26 4.26 19.7 0.04 0.86
CAT CYN 42 J19,J20 J19-J20 20 1262 1.6% 12.38 1.7 91.6 0.97 0.44 42.06 6032.52 2554.6 0.04 4.29
Junction 20 J20 91.6 0.97 0.44 6036.78 2558.9
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Cat Canyon (con't)
CAT CYN 43A AG, BD Initial Area 283 1052 26.9% 2.8 2.8 5.17 1.43 11.65 11.65 86.3
CAT CYN 44 J20,J21 J20-J21 10 1002 1.0% 8.69 1.9 93.5 0.96 0.43 105.65 6142.43 2553.9 0.04 3.57
CAT CYN 44A BJ,BH Initial Area 77 1919 4.0% 10.0 10.0 2.81 0.76 23.74 23.74 50.7
CAT CYN 45 BH,J21 BH-J21 59 713 8.3% 8.41 1.4 11.4 2.64 0.75 3.16 26.90 52.9 0.04 0.70
Junction 21 J21 93.5 0.96 0.44 6180.98 2589.2

CAT CYN 45A AE, BE Initial Area 298 1467 20.3% 4.3 4.3 4.21 0.80 18.85 18.85 63.5
CAT CYN 47 AH, J22 Initial Area 403 3026 13.3% 8.2 8.2 3.09 0.56 47.36 47.36 82.5
CAT CYN 46 J21,J22 J21-J22 10 1413 0.7% 9.10 2.6 96.1 0.95 0.43 122.7 6303.68 2573.8 0.04 4.95
Junction 22 J22 96.1 0.95 0.43 6369.89 2613.4

CAT CYN  49B1 AK, J29 Initial Area 200 1003 19.9% 3.1 3.1 4.93 2.68 15.32 15.32 202.1
CAT CYN  49B AL, J29 35 417 8.4% 11.95 0.6 4.9 3.96 2.25 4.68 20.00 178.2 0.04 1.17
CAT CYN 49A AJ, J29 Initial Area 330 2190 15.1% 6.1 6.1 3.56 0.71 41.14 41.14 104.0
Junction 29 J29 6.1 3.56 1.21 61.14 264.2

CAT CYN 49 J29,J23 J29-J23 120 2116 5.7% 11.02 3.2 9.3 2.91 0.96 37.43 98.57 274.5 0.04 1.39
CAT CYN 48 J22,J23 J22-J23 50 4302 1.2% 11.07 6.5 102.6 0.92 0.42 286.32 6656.21 2571.8 0.04 4.58
CAT CYN 50 AF, J23 Initial Area 640 8530 7.5% 12.0 12.0 2.57 0.49 243.99 243.99 308.5
Junction 23 J23 102.6 1.02 0.43 6998.77 3066.9

R:\2013 Projects\AERA\13186-ECC CEQA Permit Assistance\Civil\Hydrology\
DS-13186 - 115 pre consctruction runoff Rev 0 8-16-14.xls
DS-115 50 Yr Flows (POST) Page 11 of 11



DS-13186-115
Edited By: RSD

Rational Method
Post Construction

Q= 25 YEAR FLOW

T.J. Cross Engineers
08/8/14

Checked By:JAC 

DS-13186-115
Point of 

Concentration Δ Total Delta Total Mannings n
Hydraulic 
Radius R

Unnamed Blueline #1 & #2
NNBL2-1 2A, J1 Initial Area 229 2372 9.7% 8.0 8.0 2.73 0.71 41.66 41.66 81.1
NNBL2-2 2B, J1 Initial Area 218 2353 9.3% 7.5 7.5 2.81 1.07 23.82 23.82 71.7
NNBL2-3 2C, J1 Initial Area 240 2253 10.7% 8.0 8.0 2.73 1.14 30.78 30.78 95.4
Junction 1 8.0 2.73 0.94 96.26 246.0

NNBL2-4 J1, J2 J1-J2 100 2528 4.0% 4.81 8.8 16.8 1.92 0.63 46.6 142.86 174.3 0.04 0.52
NNBL2-5 2D, J2 Initial Area 334 3668 9.1% 11.0 11.0 2.35 0.68 80.33 80.33 128.3
NNBL2-6 2E, J2 Initial Area 170 1481 11.5% 5.5 5.5 3.26 0.59 19.95 19.95 38.1
Junction 2 J2 16.8 1.92 0.65 243.14 301.9

NNBL2-7 J2,J3 J2-J3 70 2077 3.4% 8.24 4.2 21.0 1.73 0.59 54.73 297.87 304.5 0.04 1.33
NNBL2-8 2F, J3 Initial Area 194 1325 14.7% 4.5 4.5 3.58 0.63 15.65 15.65 35.1
NNBL2-9 2G, J3 Initial Area 120 1445 8.3% 5.5 5.5 3.26 0.59 21.99 21.99 42.0
Junction 3 J3 21.0 1.73 0.59 335.51 343.8

NNBL2-10 J3,J4 J3-J4 40 1433 2.8% 7.71 3.1 24.1 1.62 0.58 22.03 357.54 333.7 0.04 1.38
NNBL1-1 1A, J4 Initial Area 410 5898 7.0% 17.2 17.2 1.90 0.48 114.71 114.71 105.5
Junction 4 J4 24.1 1.62 0.55 472.25 423.7

NNBL2-11 2H,J5 Initial Area 272 2184 12.4% 7.0 7.0 2.91 0.83 52.24 52.24 126.6

25 Year Flow    -      POST CONSTRUCTION

Area 
Description

Delta H 
(ft) L (ft) S (%) V (fps)

TOC (min)

I C

Area

Q       
(cfs)

NNBL2-13 J5,J6 J5-J6 83 1700 4.9% 8.00 3.5 10.5 2.40 0.77 40.71 92.95 170.7 0.04 0.95
NNBL2-14 2L, J6 Initial Area 275 2707 10.2% 8.5 8.5 2.65 0.50 50.68 50.68 67.7
Junction 6 10.5 2.40 0.67 143.63 231.8

NNBL2-15 J6,J7 J6-J7 15 1000 1.5% 5.98 2.8 13.3 2.14 0.65 13.41 157.04 219.6 0.04 1.51
NNBL2-16 J4,J7 J4-J7 10 850 1.2% 5.44 2.6 26.7 1.54 0.55 15.71 487.96 411.1 0.04 1.56
NNBL2-17 2M,J7 Initial Area 179 1839 9.7% 5.5 5.5 3.26 0.59 23.12 23.12 44.1
Junction 7 J7 26.7 1.54 0.57 668.12 590.2
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DS-13186-115
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Rational Method
Post Construction

Q= 25 YEAR FLOW

T.J. Cross Engineers
08/8/14

Checked By:JAC 

DS-13186-115
Point of 

Concentration Δ Total Delta Total Mannings n
Hydraulic 
Radius R

Area 
Description

Delta H 
(ft) L (ft) S (%) V (fps)

TOC (min)

I C

Area

Q       
(cfs)

Unnamed Blueline #1 & #2 (con't)
NNBL2-18 J7,J8 J7-J8 56 2263 2.5% 9.43 4.0 30.7 1.45 0.55 45.45 713.57 571.3 0.04 2.04
NNBL2-19 2N,J8 Initial Area 226 2090 10.8% 6.0 6.0 3.13 0.57 27.27 27.27 48.5
Junction 8 J8 30.7 1.45 0.55 740.84 593.7

NNBL2-20 J8,J9 J8 to J9 54 3207 1.7% 8.18 6.5 37.2 1.32 0.53 55.98 796.82 560.9 0.04 2.21

Unnamed Blueline #3
NNBL3-1 3A, J10 Initial Area 110 1349 8.2% 5.5 5.5 3.26 0.59 12.58 12.58 24.0
NNBL3-2 3B, J10 Initial Area 70 677 10.3% 3.0 3.0 4.34 0.71 6.13 6.13 18.9
Junction 10 5.5 3.26 0.63 18.71 38.2

NNBL3-3 J10,J11 J10-J11 45 2263 2.0% 4.41 8.6 14.1 2.09 0.50 25.07 43.78 46.2 0.04 0.76
NNBL3-4 3C,J11 Initial Area 55 609 9.1% 3.0 3.0 4.34 0.71 6.78 6.78 20.9
Junction 11 J11 14.1 2.09 0.53 50.56 56.3

NNBL3-5 J11,J12 J11-J12 84 1933 4.4% 6.94 4.6 18.7 1.83 0.46 42.5 93.06 77.6 0.04 0.84
NNBL3-6 3D,J12 Initial Area 199 2019 9.9% 3.0 3.0 4.34 0.71 12.04 12.04 37.1
Junction 12 J12 18.7 1.83 0.49 105.10 93.2

NNBL3-7 J12,J13 J12-J13 66 1164 5.6% 9.21 2.1 20.8 1.74 0.47 16.97 122.07 98.9 0.04 1.06
NNBL3 8 3E J13 I i i l A 196 2019 9 7% 7 1 7 1 2 89 0 54 23 35 23 35 36 2NNBL3-8 3E,J13 Initial Area 196 2019 9.7% 7.1 7.1 2.89 0.54 23.35 23.35 36.2
Junction 13 J13 20.8 1.74 0.48 145.42 120.6

NNBL3-9 J13,J14 J13-J14 15 611 2.4% 7.15 1.4 22.2 1.68 0.47 8.43 153.85 121.7 0.04 1.37
NNBL3-10 3F,J14 Initial Area 199 1666 12.0% 5.5 5.5 3.26 0.59 16.27 16.27 31.1
Junction 14 J14 22.2 1.68 0.48 170.12 137.8

NNBL3-11 J14,J15 J14-J15 36 812 4.4% 8.27 1.6 23.9 1.63 0.47 15.07 185.19 141.2 0.04 1.09
NNBL3-12 3G,J15 Initial Area 184 1808 10.2% 6.5 6.5 3.01 0.55 18.70 18.70 31.2
Junction 15 J15 23.9 1.63 0.48 203.89 158.1
NNBL3-13 J15, end J15 - end 37 800 4.6% 7.85 1.7 25.6 1.58 0.47 14.11 218.00 160.0 0.04 0.97
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DS-13186-115
Point of 

Concentration Δ Total Delta Total Mannings n
Hydraulic 
Radius R

Area 
Description

Delta H 
(ft) L (ft) S (%) V (fps)

TOC (min)

I C

Area

Q       
(cfs)

Long Canyon 
LNG CYN 1 A, J1 Initial Area 160 1162 13.8% 4.0 4.0 3.79 0.65 9.9 9.90 24.4
LNG CYN 2 B, J1 Initial Area 120 2184 5.5% 9.0 9.0 2.58 0.49 39.82 39.82 50.7
Junction 1 9.0 2.58 0.52 49.72 67.3

LNG CYN 3 J1,J2 J1-J2 77 2351 3.3% 5.68 6.9 15.9 1.97 0.44 81.59 131.31 114.6 0.04 0.77
LGN CYN 4 C,J2 Initial Area 287 1809 15.9% 6.0 6.0 3.13 0.73 19 19.00 43.2
Junction 2 J2 15.9 1.97 0.48 150.31 141.9

LGN CYN 5 J2,J3 J2-J3 8 501 1.7% 5.39 1.6 17.4 1.89 0.48 6.8 157.11 142.4 0.04 1.17
LGN CYN 6 D,J3 Initial Area 286 2301 12.4% 8.0 8.0 2.73 0.70 36.15 36.15 69.4
Junction 3 J3 17.4 1.89 0.52 193.26 190.4

LGN CYN 7 J3,J4 J3-J4 33 585 5.6% 7.82 1.2 18.7 1.83 0.52 5.78 199.04 188.2 0.04 0.83
LGN CYN 8 E,J4 Initial Area 239 1600 14.9% 7.1 7.1 2.89 0.54 18.54 18.54 28.7
LGN CYN 9 F, J4 Initial Area 239 3803 6.3% 10.1 10.1 2.44 0.73 68.07 68.07 121.6
Junction 4 J4 18.7 1.83 0.57 285.65 297.2

LGN CYN 10 J4,J5 J4-J5 5 855 0.6% 4.69 3.0 21.7 1.70 0.56 18.52 304.17 287.5 0.04 2.02
LGN CYN 11 B,J5 Initial Area 244 2033 12.0% 7.0 7.0 2.91 0.54 40.46 40.46 63.5
Junction 5 J5 21.7 1.70 0.55 344.63 324.7

LGN CYN 12 J5,J6 J5-J6 76 2167 3.5% 8.44 4.3 26.0 1.56 0.52 64.42 409.05 329.7 0.04 1.33
LGN CYN 13 G,J6 Initial Area 296 2838 10.4% 5.2 5.2 3.35 1.00 74.09 74.09 249.0
Junction 6 J6 26.0 1.56 0.59 483.14 446.0

LGN CYN 14 J6,J7 J6-J7 17 1415 1.2% 6.10 3.9 29.9 1.46 0.56 52.08 535.22 439.9 0.04 1.84
LGN CYN 15 H,J7 Initial Area 257 2259 11.4% 6.5 6.5 3.01 0.85 41.34 41.34 105.5
LGN CYN 16 J, J7 Initial Area 168 1166 14.4% 5.5 5.5 3.26 0.59 8.66 8.66 16.5
Junction 7 J7 29.9 1.46 0.58 585.22 498.6
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T.J. Cross Engineers
08/8/14

Checked By:JAC 

DS-13186-115
Point of 

Concentration Δ Total Delta Total Mannings n
Hydraulic 
Radius R

Area 
Description

Delta H 
(ft) L (ft) S (%) V (fps)

TOC (min)

I C

Area

Q       
(cfs)

Long Canyon (con't)
LGN CYN 17 J7,J8 J7-J8 23 1308 1.8% 7.83 2.8 32.7 1.40 0.57 37.32 622.54 497.3 0.04 1.98
LGN CYN 18 J,J8 Initial Area 191 1828 10.5% 6.5 6.5 3.01 0.55 22.38 22.38 37.3
Junction 8 J8 32.7 1.40 0.57 644.92 514.6

LGN CYN 19 J8,J9 J8-J9 40 1341 3.0% 8.84 2.5 35.2 1.35 0.55 46.44 691.36 513.5 0.04 1.61
LGN CYN 20 K,J9 Initial Area 200 1806 11.1% 6.4 6.4 3.03 0.56 21.61 21.61 36.5
Junction 9 J9 35.2 1.35 0.55 712.97 529.8

LGN CYN 21 J9,J10 J9-J10 15 693 2.2% 8.41 1.4 36.6 1.33 0.54 20.72 733.69 527.5 0.04 1.87
LGN CYN 22 L,J10 Initial Area 135 1428 9.5% 5.5 5.5 3.26 0.59 23.15 23.15 44.2
Junction 10 J10 36.6 1.33 0.54 756.84 545.5

LGN CYN 23 J10,J11 J10-J11 25 847 2.9% 9.66 1.5 38.0 1.31 0.53 20.28 777.12 542.2 0.04 1.87
LGN CYN 24 M,J11 Initial Area 187 1482 12.6% 4.9 4.9 3.44 0.61 16.4 16.40 34.4
Junction 11 J11 38.0 1.31 0.54 793.52 555.3

LGN CYN 25 J11,J12 J11-J12 70 2087 3.4% 11.15 3.1 41.2 1.26 0.52 52.63 846.15 551.0 0.04 2.09
LGN CYN 26 N,J12 Initial Area 200 1850 10.8% 6.2 6.2 3.08 0.56 21.56 21.56 37.4
Junction 12 J12 41.2 1.26 0.52 867.71 566.3

LGN CYN 27 J12, END J12-END 30 1246 2.4% 10.04 2.1 43.2 1.23 0.51 26.06 893.77 560.8 0.04 2.29
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Concentration Δ Total Delta Total Mannings n
Hydraulic 
Radius R

Area 
Description

Delta H 
(ft) L (ft) S (%) V (fps)

TOC (min)

I C

Area

Q       
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Olivera Canyon
OLV CYN  1 A, J1 Initial Area 185 2042 9.1% 8.0 8.0 2.73 0.51 33.14 33.14 46.5
OLV CYN 2 B, J1 Initial Area 161 1575 10.2% 5.8 5.8 3.18 0.58 19.71 19.71 36.0
Junction 1 8.0 2.73 0.54 52.85 77.5

OLV CYN 3 J1,J2 J1-J2 84 2033 4.1% 7.20 4.7 12.7 2.19 0.49 46.79 99.64 106.6 0.04 0.93
OLV CYN 4 B,J2 Initial Area 244 1723 14.2% 5.0 5.0 3.41 0.60 31.97 31.97 65.9
Junction 2 J2 12.7 2.19 0.52 131.61 149.0

OLV CYN 5 J2,J3 J2-J3 61 1762 3.5% 7.61 3.9 16.6 1.93 0.48 44.86 176.47 164.9 0.04 1.15
OLV CYN 6 C,J3 Initial Area 313 3437 9.1% 10.1 10.1 2.44 0.47 63.01 63.01 72.7
Junction 3 J3 16.6 1.93 0.48 239.48 222.4

OLV CYN 7 J3,J4 J3-J4 40 902 4.4% 9.80 1.5 18.1 1.86 0.48 8.79 248.27 219.4 0.04 1.40
OLV CYN 8 D,J4 Initial Area 330 4367 7.6% 13.0 13.0 2.17 0.43 72.00 72.00 66.8
OLV CYN 9 E, J4 Initial Area 197 2861 6.9% 10.1 10.1 2.44 0.47 53.94 53.94 62.2
Junction 4 J4 18.1 1.86 0.47 374.21 323.7

OLV CYN 10 J4,J5 J4-J5 13 917 1.4% 7.02 2.2 20.3 1.76 0.46 18.75 392.96 318.4 0.04 1.99
OLV CYN 11 F,J5 Initial Area 333 3924 8.5% 12.0 12.0 2.25 0.44 57.52 57.52 57.2
Junction 5 J5 20.3 1.76 0.46 450.48 363.0

OLV CYN 12 J5,J6 J5-J6 17 402 4.2% 10.89 0.6 20.9 1.73 0.45 23.30 473.78 372.0 0.04 1.70
OLV CYN 13 G,J6 Initial Area 239 2895 8.3% 9.5 9.5 2.52 0.48 79.32 79.32 96.4
Junction 6 J6 20.9 1.73 0.46 553.10 438.4

OLV CYN 14 J6,J7 J6-J7 21 1598 1.3% 7.00 3.8 24.7 1.60 0.44 57.77 610.87 434.7 0.04 2.06
OLV CYN 15 H,J7 Initial Area 221 2289 9.7% 7.0 7.0 2.91 0.54 34.70 34.70 54.4
Junction 7 J7 24.7 1.60 0.45 645.57 464.7

OLV CYN 16 J7,J8 J7-J8 59 1849 3.2% 10.40 3.0 27.7 1.52 0.44 64.56 710.13 470.2 0.04 1.97
OLV CYN 17 J, J8 Initial Area 168 1166 14.4% 5.5 5.5 3.26 0.59 19.74 19.74 37.7
Junction 8 J8 27.7 1.52 0.44 729.87 487.7

R:\2013 Projects\AERA\13186-ECC CEQA Permit Assistance\Civil\Hydrology\
DS-13186 - 115 pre consctruction runoff Rev 0 8-16-14.xls
DS-115 25 Yr Flows (POST)  Page 5 of 11



DS-13186-115
Edited By: RSD

Rational Method
Post Construction

Q= 25 YEAR FLOW

T.J. Cross Engineers
08/8/14

Checked By:JAC 

DS-13186-115
Point of 

Concentration Δ Total Delta Total Mannings n
Hydraulic 
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Olivera Canyon (con't)
OLV CYN  B1 BA, J12 Initial Area 319 4102 7.8% 14.0 14.0 2.10 0.41 117.13 117.13 101.7
OLV CYN B2 BB, J12 Initial Area 200 1335 15.0% 4.4 4.4 3.62 0.63 12.59 12.59 28.7
Junction 12 14.0 2.10 0.44 129.72 118.4

OLV CYN B3 J12,J13 J12-J13 80 2102 3.8% 7.80 4.5 18.5 1.84 0.42 48.49 178.21 136.5 0.04 1.11
OLV CYN B4 BB, J13 Initial Area 280 2943 9.5% 9.0 9.0 2.58 0.49 53.73 53.73 68.4
OLV CYN B5 BC, J13 Initial Area 70 980 7.1% 4.5 4.5 3.58 0.63 11.00 11.00 24.7
Junction 13 J13 18.5 1.84 0.44 242.94 197.8

OLV CYN B6 J13,J14 J13-J14 5 980 0.5% 4.02 4.1 22.6 1.67 0.44 8.92 251.86 185.0 0.04 1.86
OLV CYN B7 BD, J14 Initial Area 235 1682 14.0% 5.5 5.5 3.26 0.59 21.83 21.83 41.7
Junction 14 J14 22.6 1.67 0.45 273.69 206.4

OLV CYN B8 J14,J15 J14-J15 45 1734 2.6% 7.80 3.7 26.3 1.56 0.43 42.44 316.13 212.6 0.04 1.48
OLV CYN B9 BE, J15 Initial Area 288 2927 9.8% 8.6 8.6 2.64 0.50 43.38 43.38 57.4
OLV CYN B10 BF, J15 Initial Area 130 1555 8.4% 6.8 6.8 2.95 0.54 16.5 16.50 26.5
Junction 15 J15 26.3 1.56 0.45 376.01 260.5

OLV CYN B11 J15,J16 J15-J16 30 651 4.6% 10.27 1.1 27.3 1.53 0.44 9.39 385.40 260.0 0.04 1.46
OLV CYN B12 BG, J16 Initial Area 280 2261 12.4% 7.0 7.0 2.91 0.54 29.51 29.51 46.3
Junction 16 J16 27.3 1.53 0.45 414.91 284.3

OLV CYN B13 J16,J9 J16-J9 40 1905 2.1% 7.87 4.0 31.4 1.43 0.44 28.82 443.73 278.1 0.04 1.76
OLV CYN B14 BH, J9 Initial Area 158 2489 6.3% 7.0 7.0 2.91 0.54 24.93 24.93 39.1
OLV CYN 18 J8,J9 J8-J9 40 1623 2.5% 9.41 2.9 30.5 1.45 0.29 39.08 768.95 320.5 0.04 2.04
Junction 9 J9 31.4 1.43 0.35 1237.61 613.8

OLV CYN 19 J9,J10 J9-J10 40 939 4.3% 12.15 1.3 32.6 1.40 0.35 14.42 1252.03 607.8 0.04 1.99
OLV CYN 20 K, J10 Initial Area 160 1521 10.5% 5.8 5.8 3.18 0.58 14.88 14.88 27.2
OLV CYN 21 BF, J10 Initial Area 240 4599 5.2% 16.0 16.0 1.97 0.39 45.78 45.78 35.3
Junction 10 J10 32.6 1.40 0.35 1312.69 645.0
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Olivera Canyon (con't)
OLV CYN  A1 AA, J18 Initial Area 270 3259 8.3% 10.2 10.2 2.43 0.47 33.42 33.42 38.2
OLV CYN A2 AB, J18 Initial Area 170 2265 7.5% 8.1 8.1 2.71 0.51 24.49 24.49 34.0
Junction 18 J18 10.2 2.43 0.49 57.91 68.8

OLV CYN A3 J18,J19 J18-J19 53 780 6.8% 8.53 1.5 11.7 2.28 0.48 14.51 72.42 79.1 0.04 0.82
OLV CYN A4 AC, J19 Initial Area 133 1216 10.9% 4.6 4.6 3.55 0.62 10.78 10.78 23.7
Junction 19 J19 11.7 2.28 0.50 83.20 94.4

OLV CYN 22 J10,J11 J10-J11 47 1472 3.2% 11.02 2.2 14.0 2.10 0.35 15.63 1328.32 977.9 0.04 2.14
OLV CYN A5 J19,J11 J19-J11 34 512 6.6% 9.11 0.9 28.3 1.50 0.49 2.49 85.69 63.4 0.04 0.93
Junction 11 J11 28.3 1.50 0.36 1414.01 763.7

Cat Canyon
CAT CYN  1 A, J1 Initial Area 220 3939 5.6% 14.0 14.0 2.10 0.41 164.76 164.76 143.1
CAT CYN 2 B, J1 Initial Area 240 3214 7.5% 11.0 11.0 2.35 0.46 82.64 82.64 88.6
Junction 1 14.0 2.10 0.43 247.40 222.2

CAT CYN 3 J1,J2 J1-J2 30 1061 2.9% 8.21 2.2 32.7 1.40 0.41 37.57 284.97 163.4 0.04 1.48
CAT CYN 4 C,J2 Initial Area 273 4399 6.2% 14.0 14.0 2.10 0.41 177.26 177.26 154.0
Junction 2 J2 32.7 1.40 0.41 462.23 266.5

CAT CYN 5 J2,J3 J2-J3 40 2528 1.6% 6.59 6.4 39.1 1.29 0.39 68.72 530.95 267.1 0.04 1.67
CAT CYN 6 D,J3 Initial Area 300 5119 5.9% 16.0 16.0 1.97 0.39 106.30 106.30 81.9
CAT CYN 7 E, J3 Initial Area 318 3649 8.7% 11.0 11.0 2.35 0.46 93.88 93.88 100.7
Junction 3 J3 39.1 1.29 0.40 731.13 376.1

CAT CYN 8 J3,J4 J3-J4 30 2536 1.2% 6.46 6.5 45.6 1.20 0.38 86.11 817.24 373.0 0.04 2.02
CAT CYN 9 F,J4 Initial Area 300 6775 4.4% 23.0 23.0 1.66 0.33 209.62 209.62 115.4
Junction 4 J4 45.6 1.20 0.37 1026.86 456.4

CAT CYN 10 J4,J5 J4-J5 20 1868 1.1% 6.54 4.8 50.4 1.14 0.36 90.94 1117.80 457.6 0.04 2.21
CAT CYN 11 G,J5 Initial Area 190 6195 3.1% 25.0 25.0 1.59 0.32 238.85 238.85 121.3
Junction 5 J5 50.4 1.14 0.35 1356.65 544.7
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DS-13186-115
Point of 

Concentration Δ Total Delta Total Mannings n
Hydraulic 
Radius R

Area 
Description

Delta H 
(ft) L (ft) S (%) V (fps)

TOC (min)

I C

Area

Q       
(cfs)

Cat Canyon (con't)
CAT CYN 12 J5,J6 J5-J6 10 655 1.5% 7.82 1.4 51.8 1.13 0.35 21.49 1378.14 542.8 0.04 2.21
CAT CYN 13 H,J6 Initial Area 380 4546 8.4% 13.0 13.0 2.17 0.43 130.52 130.52 121.0
Junction 6 J6 51.8 1.13 0.36 1508.66 605.8

CAT CYN 14 J6,J7 J6-J7 10 1376 0.7% 6.24 3.7 55.5 1.09 0.35 77.69 1586.35 603.3 0.04 2.75
CAT CYN 15 J,J7 Initial Area 670 6984 9.6% 17.0 17.0 1.91 0.38 383.83 383.83 280.0
Junction 7 J7 55.5 1.09 0.35 1970.18 763.4

CAT CYN 16 J7,J8 J7-J8 29 1894 1.5% 8.72 3.6 59.1 1.06 0.35 114.13 2084.31 764.0 0.04 2.61
CAT CYN 17 K, J8 Initial Area 249 4534 5.5% 16.0 16.0 1.97 0.39 134.68 134.68 103.8
Junction 8 J8 59.1 1.06 0.35 2218.99 819.9

CAT CYN  19A L, J9A Initial Area 620 4845 12.8% 11.5 11.5 2.30 0.45 173.73 173.73 179.3
CAT CYN 19B M, J9A Initial Area 730 4642 15.7% 10.0 10.0 2.46 0.47 165.79 165.79 192.9
Junction J9A 11.5 2.30 0.46 339.52 359.9

CAT CYN 19 J9A,J9 J9A-J9 60 1352 4.4% 10.60 2.1 13.6 2.12 0.46 21.14 360.66 351.0 0.04 1.57
CAT CYN 18 J8,J9 J8-J9 11 1514 0.7% 6.74 3.7 62.8 1.03 0.34 50.58 2269.57 805.9 0.04 3.08
CAT CYN 20 N, J9 Initial Area 340 3649 9.3% 11.5 11.5 2.30 0.45 112.02 112.02 115.6
Junction 9 J9A,J9 62.8 1.03 0.36 2742.25 1028.0

CAT CYN 21 J9,J10 J9-J10 3 1019 0.3% 5.31 3.2 66.0 1.01 0.36 57.78 2800.03 1014.4 0.04 3.87
CAT CYN 22 P,J10 Initial Area 383 3985 9.6% 11.0 11.0 2.35 0.46 70.08 70.08 75.2
CAT CYN 23 Q, J10 Initial Area 463 2941 15.8% 7.5 7.5 2.81 0.53 43.22 43.22 64.0
Junction 10 J10 66.0 1.01 0.36 2913.33 1069.5

CAT CYN 24 J10,J11 J10-J11 17 3052 0.6% 6.66 7.6 73.6 0.96 0.35 190.84 3104.17 1044.6 0.04 3.73
CAT CYN 25 R, J11 Initial Area 360 4534 7.9% 13.0 13.0 2.17 0.43 265.58 265.58 246.3
Junction 11 J11 73.6 0.96 0.36 3369.75 1153.0

CAT CYN  27A S, J13 Initial Area 255 3361 7.6% 11.0 11.0 2.35 0.46 93.86 93.86 100.7
CAT CYN 27B T, J13 Initial Area 285 3505 8.1% 10.8 10.8 2.37 0.46 116.31 116.31 126.7
Junction 13 11.0 2.35 0.46 210.17 226.3
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Cat Canyon (con't)
CAT CYN 27 J13,J12 J13-J12 84 2211 3.8% 9.22 4.0 15.0 2.03 0.45 54.66 264.83 240.1 0.04 1.43
CAT CYN 26 J11,J12 J11-J12 19 951 2.0% 10.92 1.5 75.1 0.95 0.35 69.68 3439.43 1152.8 0.04 3.03
Junction 12 J12 75.1 0.95 0.36 3704.26 1264.9

CAT CYN 28 J12,J14 J12-J14 11 1237 0.9% 8.37 2.5 77.6 0.93 0.36 87.79 3792.05 1258.2 0.04 3.67
CAT CYN 29 U, J14 Initial Area 670 7044 9.5% 16.0 16.0 1.97 0.39 234.44 234.44 180.7
Junction 14 J14 77.6 0.93 0.36 4026.49 1343.8

CAT CYN 30 J14,J15 J14-J15 30 3444 0.9% 8.43 6.8 84.4 0.90 0.34 351.98 4378.47 1335.9 0.04 3.77
CAT CYN 31 V, J15 Initial Area 430 3590 12.0% 9.8 9.8 2.48 0.48 48.77 48.77 57.7
Junction 15 J15 84.4 0.90 0.34 4427.24 1356.8

CAT CYN  34A1 W, J24 Initial Area 510 5459 9.3% 14.0 14.0 2.10 0.41 197.82 197.82 171.8
CAT CYN 34A2 X, J24 Initial Area 600 4145 14.5% 10.0 10.0 2.46 0.47 162.07 162.07 188.6
Junction 24 J24 14.0 2.10 0.44 359.89 332.7

CAT CYN 34A J24,J25 J24-J25 70 1145 6.1% 12.14 1.6 15.6 1.99 0.44 32.03 391.92 341.7 0.04 1.51
CAT CYN 34B Y, J25 Initial Area 470 2833 16.6% 7.0 7.0 2.91 0.54 68.33 68.33 107.2
Junction 25 J25 15.6 1.99 0.45 460.25 415.1

CAT CYN 32 J15,J16 J15-J16 17 1797 0.9% 8.67 3.5 87.8 0.88 0.34 49.63 4476.87 1337.2 0.04 3.70
CAT CYN 34 J25,J16 J25-J16 87 2170 4.0% 10.96 3.3 18.9 1.82 0.44 44.65 504.90 408.6 0.04 1.78
CAT CYN 33 Z, J16 Initial Area 417 2957 14.1% 7.5 7.5 2.81 0.83 48.65 48.65 113.0
Junction 16 J16 87.8 0.88 0.36 5030.42 1570.0

CAT CYN 36A AA, BA Initial Area 296 1727 17.1% 5.0 5.0 3.41 1.67 33.86 33.86 192.7
CAT CYN 36 BA, J17 BA-J17 154 1597 9.6% 11.91 2.2 7.2 2.86 0.68 23.6 57.46 112.2 0.04 1.05
CAT CYN 35 J16,J17 J16-J17 13 1249 1.0% 9.29 2.2 90.1 0.87 0.35 50.35 5080.77 1557.2 0.04 3.83
Junction 17 J17 90.1 0.87 0.37 5138.23 1640.3
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Cat Canyon (con't)
CAT CYN  38A AB, J26 Initial Area 489 3020 16.2% 8.0 8.0 2.73 0.51 46.04 46.04 64.7
CAT CYN 38B X, J26 Initial Area 689 4780 14.4% 11.0 11.0 2.35 0.46 173.56 173.56 186.1
CAT CYN 38C AC, J26 Initial Area 536 4388 12.2% 10.5 10.5 2.40 0.46 137.55 137.55 153.5
Junction 26 J26 11.0 2.35 0.47 357.15 392.0

CAT CYN 37 J17,J18 J17-J18 20 2450 0.8% 8.63 4.7 94.8 0.85 0.36 129.21 5267.44 1614.9 0.04 4.11
CAT CYN 38 J26,J18 J26-J18 101 2671 3.8% 10.48 4.2 15.2 2.01 0.46 50.69 407.84 376.7 0.04 1.74
Junction 18 J18 94.8 0.85 0.37 5675.28 1773.6

CAT CYN 40A1-AAA, BB Initial Area 270 1253 21.5% 3.5 3.5 4.04 2.19 17.20 17.20 152.1
CAT CYN 40A1 BB, J28 BB-J28 121 1038 11.6% 12.24 1.4 4.9 3.44 1.78 8.62 25.82 158.0 0.04 0.95
CAT CYN 40A2 AA,J28 Initial Area 357 2963 12.0% 8.0 8.0 2.73 0.89 82.79 82.79 201.7
Junction 28 J28 8.0 2.73 1.10 108.61 327.1

CAT CYN 40B1 AD, BC Initial Area 279 2472 11.3% 7.1 7.1 2.89 1.38 45.65 45.65 181.6
CAT CYN 40B2 BC, BC1 BC-BC1 136 846 16.0% 15.60 0.9 8.0 2.73 1.36 9.39 55.04 203.8 0.04 1.07
CAT CYN 40B BC1, J27 BC-J27 19 377 4.9% 8.63 0.7 8.7 2.62 1.33 1.86 56.90 198.0 0.04 1.07
CAT CYN 40A J28,J27 J28-J27 51 716 7.1% 12.25 1.0 9.0 2.59 1.05 11.19 119.80 324.1 0.04 1.37
Junction 27 J27 9.0 2.59 1.14 176.70 519.6

CAT CYN 40 J27,J19 J27-J19 40 688 5.8% 12.68 0.9 9.9 2.47 1.11 7.91 184.61 505.8 0.04 1.68
CAT CYN 39 J18,J19 J18-J19 2 407 0.5% 7.27 0.9 95.7 0.84 0.37 7.45 5682.73 1766.1 0.04 4.65
CAT CYN 41 AF, J19 Initial Area 550 4587 12.0% 12.0 12.0 2.25 0.44 123.12 123.12 122.5
Junction 19 J19 95.7 0.84 0.39 5990.46 1984.8

CAT CYN 43 BF, J20 Initial Area 51 686 7.4% 3.9 3.9 3.83 1.05 4.26 4.26 17.2 0.04 0.77
CAT CYN 42 J19,J20 J19-J20 20 1262 1.6% 11.56 1.8 97.5 0.84 0.39 42.06 6032.52 1974.1 0.04 3.87
Junction 20 J20 97.5 0.84 0.39 6036.78 1977.9
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Cat Canyon (con't)
CAT CYN 43A AG, BD Initial Area 283 1052 26.9% 2.8 2.8 4.49 1.43 11.65 11.65 74.8
CAT CYN 44 J20,J21 J20-J21 10 1002 1.0% 8.11 2.1 99.6 0.83 0.39 105.65 6142.43 1975.9 0.04 3.22
CAT CYN 44A BJ,BH Initial Area 77 1919 4.0% 10.0 10.0 2.46 0.76 23.74 23.74 44.4
CAT CYN 45 BH,J21 BH-J21 59 713 8.3% 7.85 1.5 11.5 2.30 0.75 3.16 26.90 46.2 0.04 0.63
Junction 21 J21 99.6 0.83 0.39 6180.98 2006.4

CAT CYN 45A AE, BE Initial Area 298 1467 20.3% 4.3 4.3 3.66 0.80 18.85 18.85 55.2
CAT CYN 47 AH, J22 Initial Area 403 3026 13.3% 8.2 8.2 2.70 0.51 47.36 47.36 65.2
CAT CYN 46 J21,J22 J21-J22 10 1413 0.7% 8.49 2.8 102.4 0.82 0.39 122.7 6303.68 1992.1 0.04 4.46
Junction 22 J22 102.4 0.82 0.39 6369.89 2024.2

CAT CYN  49B1 AK, J29 Initial Area 200 1003 19.9% 3.1 3.1 4.27 2.68 15.32 15.32 175.3
CAT CYN  49B AL, J29 35 417 8.4% 11.15 0.6 4.9 3.43 2.25 4.68 20.00 154.5 0.04 1.05
CAT CYN 49A AJ, J29 Initial Area 330 2190 15.1% 6.1 6.1 3.10 0.71 41.14 41.14 90.7
Junction 29 J29 6.1 3.10 1.21 61.14 230.3

CAT CYN 49 J29,J23 J29-J23 120 2116 5.7% 10.29 3.4 9.5 2.51 0.94 37.43 98.57 231.9 0.04 1.25
CAT CYN 48 J22,J23 J22-J23 50 4302 1.2% 10.33 6.9 109.3 0.79 0.38 286.32 6656.21 1986.7 0.04 4.13
CAT CYN 50 AF, J23 Initial Area 640 8530 7.5% 12.0 12.0 2.84 0.53 243.99 243.99 368.1
Junction 23 J23 109.3 0.99 0.39 6998.77 2692.7
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DS-13186-115
Point of 

Concentration Δ Total Delta Total Mannings n
Hydraulic 
Radius R

Unnamed Blueline #1 & #2
NNBL2-1 2A, J1 Initial Area 229 2372 9.7% 8.0 8.0 2.31 0.71 41.66 41.66 68.8
NNBL2-2 2B, J1 Initial Area 218 2353 9.3% 7.5 7.5 2.39 1.07 23.82 23.82 60.8
NNBL2-3 2C, J1 Initial Area 240 2253 10.7% 8.0 8.0 2.31 1.14 30.78 30.78 80.9
Junction 1 8.0 2.31 0.94 96.26 208.6

NNBL2-4 J1, J2 J1-J2 100 2528 4.0% 4.44 9.5 17.5 1.59 0.63 46.6 142.86 144.0 0.04 0.46
NNBL2-5 2D, J2 Initial Area 334 3668 9.1% 11.0 11.0 1.99 0.68 80.33 80.33 108.5
NNBL2-6 2E, J2 Initial Area 170 1481 11.5% 5.5 5.5 2.77 0.52 19.95 19.95 28.8
Junction 2 J2 17.5 1.59 0.64 243.14 247.4

NNBL2-7 J2,J3 J2-J3 70 2077 3.4% 7.61 4.6 22.0 1.42 0.57 54.73 297.87 243.4 0.04 1.18
NNBL2-8 2F, J3 Initial Area 194 1325 14.7% 4.5 4.5 3.05 0.56 15.65 15.65 26.7
NNBL2-9 2G, J3 Initial Area 120 1445 8.3% 5.5 5.5 2.77 0.52 21.99 21.99 31.7
Junction 3 J3 22.0 1.42 0.57 335.51 272.1

NNBL2-10 J3,J4 J3-J4 40 1433 2.8% 7.11 3.4 25.4 1.33 0.55 22.03 357.54 261.8 0.04 1.22
NNBL1-1 1A, J4 Initial Area 410 5898 7.0% 17.2 17.2 1.60 0.48 114.71 114.71 89.0
Junction 4 J4 25.4 1.33 0.53 472.25 335.6

NNBL2-11 2H,J5 Initial Area 272 2184 12.4% 7.0 7.0 2.47 0.83 52.24 52.24 107.4

10 Year Flow    -      POST CONSTRUCTION

Area 
Description

Delta H 
(ft) L (ft) S (%) V (fps)

TOC (min)

I C

Area

Q       
(cfs)

NNBL2-13 J5,J6 J5-J6 83 1700 4.9% 7.38 3.8 10.8 2.00 0.77 40.71 92.95 142.5 0.04 0.85
NNBL2-14 2L, J6 Initial Area 275 2707 10.2% 8.5 8.5 2.25 0.44 50.68 50.68 50.2
Junction 6 10.8 2.00 0.65 143.63 187.2

NNBL2-15 J6,J7 J6-J7 15 1000 1.5% 5.52 3.0 13.9 1.78 0.63 13.41 157.04 174.8 0.04 1.34
NNBL2-16 J4,J7 J4-J7 10 850 1.2% 5.02 2.8 28.2 1.26 0.53 15.71 487.96 323.9 0.04 1.38
NNBL2-17 2M,J7 Initial Area 179 1839 9.7% 5.5 5.5 2.77 0.52 23.12 23.12 33.3
Junction 7 J7 28.2 1.26 0.55 668.12 463.4
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Unnamed Blueline #1 & #2 (con't)
NNBL2-18 J7,J8 J7-J8 56 2263 2.5% 8.70 4.3 32.6 1.18 0.53 45.45 713.57 444.6 0.04 1.80
NNBL2-19 2N,J8 Initial Area 226 2090 10.8% 6.0 6.0 2.66 0.50 27.27 27.27 36.5
Junction 8 J8 32.6 1.18 0.53 740.84 460.8

NNBL2-20 J8,J9 J8 to J9 54 3207 1.7% 7.54 7.1 39.6 1.07 0.50 55.98 796.82 430.9 0.04 1.96

Unnamed Blueline #3
NNBL3-1 3A, J10 Initial Area 110 1349 8.2% 5.5 5.5 2.77 0.52 12.58 12.58 18.1
NNBL3-2 3B, J10 Initial Area 70 677 10.3% 3.0 3.0 3.71 0.64 6.13 6.13 14.5
Junction 10 5.5 2.77 0.56 18.71 29.0

NNBL3-3 J10,J11 J10-J11 45 2263 2.0% 4.07 9.3 14.8 1.72 0.44 25.07 43.78 33.0 0.04 0.68
NNBL3-4 3C,J11 Initial Area 55 609 9.1% 3.0 3.0 3.71 0.64 6.78 6.78 16.1
Junction 11 J11 14.8 1.72 0.46 50.56 40.5

NNBL3-5 J11,J12 J11-J12 84 1933 4.4% 6.41 5.0 19.8 1.50 0.39 42.5 93.06 54.2 0.04 0.75
NNBL3-6 3D,J12 Initial Area 199 2019 9.9% 3.0 3.0 3.71 0.64 12.04 12.04 28.5
Junction 12 J12 19.8 1.50 0.42 105.10 65.7

NNBL3-7 J12,J13 J12-J13 66 1164 5.6% 8.50 2.3 22.1 1.42 0.40 16.97 122.07 69.2 0.04 0.94
NNBL3 8 3E J13 I i i l A 196 2019 9 7% 7 1 7 1 2 45 0 47 23 35 23 35 27 1NNBL3-8 3E,J13 Initial Area 196 2019 9.7% 7.1 7.1 2.45 0.47 23.35 23.35 27.1
Junction 13 J13 22.1 1.42 0.41 145.42 84.9

NNBL3-9 J13,J14 J13-J14 15 611 2.4% 6.60 1.5 23.6 1.38 0.40 8.43 153.85 85.3 0.04 1.22
NNBL3-10 3F,J14 Initial Area 199 1666 12.0% 5.5 5.5 2.77 0.52 16.27 16.27 23.5
Junction 14 J14 23.6 1.38 0.41 170.12 97.0

NNBL3-11 J14,J15 J14-J15 36 812 4.4% 7.63 1.8 25.4 1.33 0.40 15.07 185.19 98.9 0.04 0.97
NNBL3-12 3G,J15 Initial Area 184 1808 10.2% 6.5 6.5 2.56 0.49 18.70 18.70 23.4
Junction 15 J15 25.4 1.33 0.41 203.89 111.0
NNBL3-13 J15, end J15 - end 37 800 4.6% 7.24 1.8 27.2 1.29 0.40 14.11 218.00 111.9 0.04 0.86
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Long Canyon 
LNG CYN 1 A, J1 Initial Area 160 1162 13.8% 4.0 4.0 3.23 0.58 9.9 9.90 18.6
LNG CYN 2 B, J1 Initial Area 120 2184 5.5% 9.0 9.0 2.19 0.43 39.82 39.82 37.5
Junction 1 9.0 2.19 0.46 49.72 50.1

LNG CYN 3 J1,J2 J1-J2 77 2351 3.3% 5.24 7.5 16.5 1.64 0.38 81.59 131.31 81.3 0.04 0.68
LGN CYN 4 C,J2 Initial Area 287 1809 15.9% 6.0 6.0 2.66 0.73 19 19.00 36.7
Junction 2 J2 16.5 1.64 0.42 150.31 103.8

LGN CYN 5 J2,J3 J2-J3 8 501 1.7% 4.97 1.7 18.2 1.56 0.43 6.8 157.11 104.6 0.04 1.04
LGN CYN 6 D,J3 Initial Area 286 2301 12.4% 8.0 8.0 2.31 0.70 36.15 36.15 58.9
Junction 3 J3 18.2 1.56 0.48 193.26 144.3

LGN CYN 7 J3,J4 J3-J4 33 585 5.6% 7.22 1.4 19.5 1.51 0.47 5.78 199.04 142.1 0.04 0.74
LGN CYN 8 E,J4 Initial Area 239 1600 14.9% 7.1 7.1 2.45 0.47 18.54 18.54 21.5
LGN CYN 9 F, J4 Initial Area 239 3803 6.3% 10.1 10.1 2.07 0.73 68.07 68.07 102.9
Junction 4 J4 19.5 1.51 0.53 285.65 230.3

LGN CYN 10 J4,J5 J4-J5 5 855 0.6% 4.33 3.3 22.8 1.40 0.52 18.52 304.17 220.9 0.04 1.79
LGN CYN 11 B,J5 Initial Area 244 2033 12.0% 7.0 7.0 2.47 0.48 40.46 40.46 47.5
Junction 5 J5 22.8 1.40 0.51 344.63 247.8

LGN CYN 12 J5,J6 J5-J6 76 2167 3.5% 7.79 4.6 27.4 1.28 0.47 64.42 409.05 247.2 0.04 1.18
LGN CYN 13 G,J6 Initial Area 296 2838 10.4% 5.2 5.2 2.85 1.00 74.09 74.09 211.8
Junction 6 J6 27.4 1.28 0.55 483.14 342.5

LGN CYN 14 J6,J7 J6-J7 17 1415 1.2% 5.63 4.2 31.6 1.20 0.52 52.08 535.22 334.1 0.04 1.63
LGN CYN 15 H,J7 Initial Area 257 2259 11.4% 6.5 6.5 2.56 0.85 41.34 41.34 89.6
LGN CYN 16 J, J7 Initial Area 168 1166 14.4% 5.5 5.5 2.77 0.52 8.66 8.66 12.5
Junction 7 J7 31.6 1.20 0.54 585.22 381.4

R:\2013 Projects\AERA\13186-ECC CEQA Permit Assistance\Civil\Hydrology\
DS-13186 - 115 pre consctruction runoff Rev 0 8-16-14.xls
DS-115 10 Yr Flows (POST)   Page 3 of 11



DS-13186-115
Edited By: RSD

Rational Method
Post Construction

Q= 10 YEAR FLOW

T.J. Cross Engineers
08/8/14

Checked By:JAC 

DS-13186-115
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Concentration Δ Total Delta Total Mannings n
Hydraulic 
Radius R

Area 
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Delta H 
(ft) L (ft) S (%) V (fps)

TOC (min)

I C

Area

Q       
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Long Canyon (con't)
LGN CYN 17 J7,J8 J7-J8 23 1308 1.8% 7.22 3.0 34.6 1.15 0.53 37.32 622.54 380.8 0.04 1.76
LGN CYN 18 J,J8 Initial Area 191 1828 10.5% 6.5 6.5 2.56 0.49 22.38 22.38 28.0
Junction 8 J8 34.6 1.15 0.53 644.92 393.3

LGN CYN 19 J8,J9 J8-J9 40 1341 3.0% 8.15 2.7 37.4 1.10 0.51 46.44 691.36 389.6 0.04 1.43
LGN CYN 20 K,J9 Initial Area 200 1806 11.1% 6.4 6.4 2.58 0.49 21.61 21.61 27.4
Junction 9 J9 37.4 1.10 0.51 712.97 401.4

LGN CYN 21 J9,J10 J9-J10 15 693 2.2% 7.76 1.5 38.9 1.08 0.50 20.72 733.69 398.3 0.04 1.66
LGN CYN 22 L,J10 Initial Area 135 1428 9.5% 5.5 5.5 2.77 0.52 23.15 23.15 33.4
Junction 10 J10 38.9 1.08 0.50 756.84 411.4

LGN CYN 23 J10,J11 J10-J11 25 847 2.9% 8.91 1.6 40.5 1.06 0.49 20.28 777.12 407.7 0.04 1.66
LGN CYN 24 M,J11 Initial Area 187 1482 12.6% 4.9 4.9 2.93 0.54 16.4 16.40 26.0
Junction 11 J11 40.5 1.06 0.49 793.52 417.1

LGN CYN 25 J11,J12 J11-J12 70 2087 3.4% 10.29 3.4 43.8 1.02 0.47 52.63 846.15 411.0 0.04 1.85
LGN CYN 26 N,J12 Initial Area 200 1850 10.8% 6.2 6.2 2.62 0.50 21.56 21.56 28.1
Junction 12 J12 43.8 1.02 0.48 867.71 422.0

LGN CYN 27 J12, END J12-END 30 1246 2.4% 9.26 2.2 46.1 1.00 0.47 26.06 893.77 416.5 0.04 2.03
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Radius R
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Olivera Canyon
OLV CYN  1 A, J1 Initial Area 185 2042 9.1% 8.0 8.0 2.31 0.45 33.14 33.14 34.6
OLV CYN 2 B, J1 Initial Area 161 1575 10.2% 5.8 5.8 2.70 0.51 19.71 19.71 27.2
Junction 1 8.0 2.31 0.47 52.85 57.9

OLV CYN 3 J1,J2 J1-J2 84 2033 4.1% 6.65 5.1 13.1 1.83 0.42 46.79 99.64 77.0 0.04 0.83
OLV CYN 4 B,J2 Initial Area 244 1723 14.2% 5.0 5.0 2.90 0.54 31.97 31.97 49.9
Junction 2 J2 13.1 1.83 0.45 131.61 108.4

OLV CYN 5 J2,J3 J2-J3 61 1762 3.5% 7.02 4.2 17.3 1.60 0.42 44.86 176.47 117.9 0.04 1.02
OLV CYN 6 C,J3 Initial Area 313 3437 9.1% 10.1 10.1 2.07 0.41 63.01 63.01 53.5
Junction 3 J3 17.3 1.60 0.42 239.48 159.2

OLV CYN 7 J3,J4 J3-J4 40 902 4.4% 9.05 1.7 18.9 1.53 0.41 8.79 248.27 156.5 0.04 1.24
OLV CYN 8 D,J4 Initial Area 330 4367 7.6% 13.0 13.0 1.83 0.37 72.00 72.00 48.5
OLV CYN 9 E, J4 Initial Area 197 2861 6.9% 10.1 10.1 2.07 0.41 53.94 53.94 45.8
Junction 4 J4 18.9 1.53 0.40 374.21 230.8

OLV CYN 10 J4,J5 J4-J5 13 917 1.4% 6.48 2.4 21.3 1.45 0.40 18.75 392.96 225.9 0.04 1.76
OLV CYN 11 F,J5 Initial Area 333 3924 8.5% 12.0 12.0 1.91 0.38 57.52 57.52 41.7
Junction 5 J5 21.3 1.45 0.40 450.48 257.6

OLV CYN 12 J5,J6 J5-J6 17 402 4.2% 10.05 0.7 22.0 1.43 0.39 23.30 473.78 263.2 0.04 1.50
OLV CYN 13 G,J6 Initial Area 239 2895 8.3% 9.5 9.5 2.13 0.42 79.32 79.32 71.1
Junction 6 J6 22.0 1.43 0.39 553.10 310.8

OLV CYN 14 J6,J7 J6-J7 21 1598 1.3% 6.46 4.1 26.1 1.31 0.38 57.77 610.87 305.5 0.04 1.83
OLV CYN 15 H,J7 Initial Area 221 2289 9.7% 7.0 7.0 2.47 0.48 34.70 34.70 40.7
Junction 7 J7 26.1 1.31 0.39 645.57 327.2

OLV CYN 16 J7,J8 J7-J8 59 1849 3.2% 9.60 3.2 29.3 1.24 0.37 64.56 710.13 328.5 0.04 1.74
OLV CYN 17 J, J8 Initial Area 168 1166 14.4% 5.5 5.5 2.77 0.52 19.74 19.74 28.5
Junction 8 J8 29.3 1.24 0.38 729.87 341.3
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Olivera Canyon (con't)
OLV CYN  B1 BA, J12 Initial Area 319 4102 7.8% 14.0 14.0 1.77 0.35 117.13 117.13 73.5
OLV CYN B2 BB, J12 Initial Area 200 1335 15.0% 4.4 4.4 3.08 0.56 12.59 12.59 21.9
Junction 12 14.0 1.77 0.37 129.72 86.1

OLV CYN B3 J12,J13 J12-J13 80 2102 3.8% 7.20 4.9 18.9 1.53 0.36 48.49 178.21 97.3 0.04 0.99
OLV CYN B4 BB, J13 Initial Area 280 2943 9.5% 9.0 9.0 2.19 0.43 53.73 53.73 50.6
OLV CYN B5 BC, J13 Initial Area 70 980 7.1% 4.5 4.5 3.05 0.56 11.00 11.00 18.8
Junction 13 J13 18.9 1.53 0.38 242.94 142.2

OLV CYN B6 J13,J14 J13-J14 5 980 0.5% 3.71 4.4 23.3 1.39 0.38 8.92 251.86 132.0 0.04 1.65
OLV CYN B7 BD, J14 Initial Area 235 1682 14.0% 5.5 5.5 2.77 0.52 21.83 21.83 31.5
Junction 14 J14 23.3 1.39 0.39 273.69 147.7

OLV CYN B8 J14,J15 J14-J15 45 1734 2.6% 7.20 4.0 27.3 1.28 0.37 42.44 316.13 150.4 0.04 1.31
OLV CYN B9 BE, J15 Initial Area 288 2927 9.8% 8.6 8.6 2.24 0.44 43.38 43.38 42.5
OLV CYN B10 BF, J15 Initial Area 130 1555 8.4% 6.8 6.8 2.50 0.48 16.5 16.50 19.9
Junction 15 J15 27.3 1.28 0.38 376.01 185.1

OLV CYN B11 J15,J16 J15-J16 30 651 4.6% 9.48 1.1 28.4 1.26 0.38 9.39 385.40 184.3 0.04 1.29
OLV CYN B12 BG, J16 Initial Area 280 2261 12.4% 7.0 7.0 2.47 0.48 29.51 29.51 34.6
Junction 16 J16 28.4 0.39 414.91 0.0

OLV CYN B13 J16,J9 J16-J9 40 1905 2.1% 7.26 4.4 32.8 1.18 0.38 28.82 443.73 196.1 0.04 1.56
OLV CYN B14 BH, J9 Initial Area 158 2489 6.3% 7.0 7.0 2.47 0.48 24.93 24.93 29.3
OLV CYN 18 J8,J9 J8-J9 40 1623 2.5% 8.68 3.1 32.4 1.18 0.22 39.08 768.95 203.0 0.04 1.81
Junction 9 J9 32.8 1.18 0.28 1237.61 411.9

OLV CYN 19 J9,J10 J9-J10 40 939 4.3% 11.21 1.4 34.2 1.15 0.28 14.42 1252.03 407.3 0.04 1.76
OLV CYN 20 K, J10 Initial Area 160 1521 10.5% 5.8 5.8 2.70 0.51 14.88 14.88 20.5
OLV CYN 21 BF, J10 Initial Area 240 4599 5.2% 16.0 16.0 1.66 0.33 45.78 45.78 25.3
Junction 10 J10 34.2 1.15 0.29 1312.69 433.6
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Olivera Canyon (con't)
OLV CYN  A1 AA, J18 Initial Area 270 3259 8.3% 10.2 10.2 2.06 0.41 33.42 33.42 28.1
OLV CYN A2 AB, J18 Initial Area 170 2265 7.5% 8.1 8.1 2.30 0.45 24.49 24.49 25.3
Junction 18 J18 10.2 2.06 0.43 57.91 50.8

OLV CYN A3 J18,J19 J18-J19 53 780 6.8% 7.87 1.7 11.9 1.92 0.42 14.51 72.42 57.9 0.04 0.73
OLV CYN A4 AC, J19 Initial Area 133 1216 10.9% 4.6 4.6 3.02 0.55 10.78 10.78 18.0
Junction 19 J19 11.9 1.92 0.43 83.20 69.3

OLV CYN 22 J10,J11 J10-J11 47 1472 3.2% 10.17 2.4 14.3 1.75 0.29 15.63 1328.32 669.4 0.04 1.90
OLV CYN A5 J19,J11 J19-J11 34 512 6.6% 8.40 1.0 29.4 1.24 0.43 2.49 85.69 45.5 0.04 0.83
Junction 11 J11 29.4 1.24 0.30 1414.01 518.2

Cat Canyon
CAT CYN  1 A, J1 Initial Area 220 3939 5.6% 14.0 14.0 1.77 0.35 164.76 164.76 103.4
CAT CYN 2 B, J1 Initial Area 240 3214 7.5% 11.0 11.0 1.99 0.40 82.64 82.64 64.9
Junction 1 14.0 1.77 0.37 247.40 161.2

CAT CYN 3 J1,J2 J1-J2 30 1061 2.9% 7.57 2.3 34.8 1.14 0.35 37.57 284.97 113.4 0.04 1.31
CAT CYN 4 C,J2 Initial Area 273 4399 6.2% 14.0 14.0 1.77 0.35 177.26 177.26 111.3
Junction 2 J2 34.8 1.14 0.35 462.23 185.3

CAT CYN 5 J2,J3 J2-J3 40 2528 1.6% 6.08 6.9 41.7 1.05 0.33 68.72 530.95 183.3 0.04 1.48
CAT CYN 6 D,J3 Initial Area 300 5119 5.9% 16.0 16.0 1.66 0.33 106.30 106.30 58.7
CAT CYN 7 E, J3 Initial Area 318 3649 8.7% 11.0 11.0 1.99 0.40 93.88 93.88 73.7
Junction 3 J3 41.7 1.05 0.34 731.13 259.3

CAT CYN 8 J3,J4 J3-J4 30 2536 1.2% 5.96 7.1 48.8 0.97 0.32 86.11 817.24 254.2 0.04 1.79
CAT CYN 9 F,J4 Initial Area 300 6775 4.4% 23.0 23.0 1.39 0.28 209.62 209.62 80.4
Junction 4 J4 48.8 0.97 0.31 1026.86 310.3

CAT CYN 10 J4,J5 J4-J5 20 1868 1.1% 6.03 5.2 53.9 0.93 0.30 90.94 1117.80 308.4 0.04 1.96
CAT CYN 11 G,J5 Initial Area 190 6195 3.1% 25.0 25.0 1.34 0.26 238.85 238.85 83.9
Junction 5 J5 53.9 0.93 0.29 1356.65 366.4
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Cat Canyon (con't)
CAT CYN 12 J5,J6 J5-J6 10 655 1.5% 7.22 1.5 55.4 0.91 0.29 21.49 1378.14 364.5 0.04 1.96
CAT CYN 13 H,J6 Initial Area 380 4546 8.4% 13.0 13.0 1.83 0.37 130.52 130.52 87.9
Junction 6 J6 55.4 0.91 0.30 1508.66 408.3

CAT CYN 14 J6,J7 J6-J7 10 1376 0.7% 5.76 4.0 59.4 0.88 0.29 77.69 1586.35 404.3 0.04 2.44
CAT CYN 15 J,J7 Initial Area 670 6984 9.6% 17.0 17.0 1.61 0.32 383.83 383.83 199.8
Junction 7 J7 59.4 0.88 0.30 1970.18 513.9

CAT CYN 16 J7,J8 J7-J8 29 1894 1.5% 8.05 3.9 63.3 0.86 0.29 114.13 2084.31 511.0 0.04 2.31
CAT CYN 17 K, J8 Initial Area 249 4534 5.5% 16.0 16.0 1.66 0.33 134.68 134.68 74.4
Junction 8 J8 63.3 0.86 0.29 2218.99 549.4

CAT CYN  19A L, J9A Initial Area 620 4845 12.8% 11.5 11.5 1.94 0.39 173.73 173.73 131.0
CAT CYN 19B M, J9A Initial Area 730 4642 15.7% 10.0 10.0 2.08 0.41 165.79 165.79 142.0
Junction J9A 11.5 1.94 0.40 339.52 263.8

CAT CYN 19 J9A,J9 J9A-J9 60 1352 4.4% 9.78 2.3 13.8 1.78 0.40 21.14 360.66 255.1 0.04 1.39
CAT CYN 18 J8,J9 J8-J9 11 1514 0.7% 6.22 4.1 67.4 0.83 0.29 50.58 2269.57 538.4 0.04 2.73
CAT CYN 20 N, J9 Initial Area 340 3649 9.3% 11.5 11.5 1.94 0.39 112.02 112.02 84.5
Junction 9 J9A,J9 67.4 0.83 0.30 2742.25 693.7

CAT CYN 21 J9,J10 J9-J10 3 1019 0.3% 4.90 3.5 70.9 0.81 0.30 57.78 2800.03 682.6 0.04 3.43
CAT CYN 22 P,J10 Initial Area 383 3985 9.6% 11.0 11.0 1.99 0.40 70.08 70.08 55.1
CAT CYN 23 Q, J10 Initial Area 463 2941 15.8% 7.5 7.5 2.39 0.46 43.22 43.22 47.8
Junction 10 J10 70.9 0.81 0.30 2913.33 721.4

CAT CYN 24 J10,J11 J10-J11 17 3052 0.6% 6.15 8.3 79.1 0.77 0.29 190.84 3104.17 698.7 0.04 3.30
CAT CYN 25 R, J11 Initial Area 360 4534 7.9% 13.0 13.0 1.83 0.37 265.58 265.58 178.8
Junction 11 J11 79.1 0.77 0.30 3369.75 773.8

CAT CYN  27A S, J13 Initial Area 255 3361 7.6% 11.0 11.0 1.99 0.40 93.86 93.86 73.7
CAT CYN 27B T, J13 Initial Area 285 3505 8.1% 10.8 10.8 2.00 0.40 116.31 116.31 92.9
Junction 13 11.0 1.99 0.40 210.17 165.8
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Cat Canyon (con't)
CAT CYN 27 J13,J12 J13-J12 84 2211 3.8% 8.50 4.3 15.3 1.69 0.39 54.66 264.83 172.8 0.04 1.27
CAT CYN 26 J11,J12 J11-J12 19 951 2.0% 10.08 1.6 80.7 0.76 0.29 69.68 3439.43 771.7 0.04 2.68
Junction 12 J12 80.7 0.76 0.30 3704.26 849.6

CAT CYN 28 J12,J14 J12-J14 11 1237 0.9% 7.73 2.7 83.4 0.75 0.30 87.79 3792.05 842.5 0.04 3.26
CAT CYN 29 U, J14 Initial Area 670 7044 9.5% 16.0 16.0 1.66 0.33 234.44 234.44 129.5
Junction 14 J14 83.4 0.75 0.30 4026.49 901.2

CAT CYN 30 J14,J15 J14-J15 30 3444 0.9% 7.78 7.4 90.8 0.72 0.28 351.98 4378.47 886.0 0.04 3.35
CAT CYN 31 V, J15 Initial Area 430 3590 12.0% 9.8 9.8 2.10 0.42 48.77 48.77 42.5
Junction 15 J15 90.8 0.72 0.28 4427.24 900.6

CAT CYN  34A1 W, J24 Initial Area 510 5459 9.3% 14.0 14.0 1.77 0.35 197.82 197.82 124.2
CAT CYN 34A2 X, J24 Initial Area 600 4145 14.5% 10.0 10.0 2.08 0.41 162.07 162.07 138.8
Junction 24 J24 14.0 1.77 0.38 359.89 242.3

CAT CYN 34A J24,J25 J24-J25 70 1145 6.1% 11.20 1.7 15.7 1.67 0.38 32.03 391.92 247.3 0.04 1.34
CAT CYN 34B Y, J25 Initial Area 470 2833 16.6% 7.0 7.0 2.47 0.48 68.33 68.33 80.2
Junction 25 J25 15.7 1.67 0.39 460.25 301.7

CAT CYN 32 J15,J16 J15-J16 17 1797 0.9% 8.00 3.7 94.5 0.71 0.28 49.63 4476.87 886.0 0.04 3.28
CAT CYN 34 J25,J16 J25-J16 87 2170 4.0% 10.12 3.6 19.3 1.52 0.38 44.65 504.90 293.9 0.04 1.58
CAT CYN 33 Z, J16 Initial Area 417 2957 14.1% 7.5 7.5 2.39 0.83 48.65 48.65 95.8
Junction 16 J16 94.5 0.71 0.30 5030.42 1051.4

CAT CYN 36A AA, BA Initial Area 296 1727 17.1% 5.0 5.0 2.90 1.67 33.86 33.86 163.9
CAT CYN 36 BA, J17 BA-J17 154 1597 9.6% 10.99 2.4 7.4 2.40 0.68 23.6 57.46 94.1 0.04 0.93
CAT CYN 35 J16,J17 J16-J17 13 1249 1.0% 8.58 2.4 96.9 0.70 0.29 50.35 5080.77 1041.3 0.04 3.40
Junction 17 J17 96.9 0.70 0.31 5138.23 1108.2
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Cat Canyon (con't)
CAT CYN  38A AB, J26 Initial Area 489 3020 16.2% 8.0 8.0 2.31 0.45 46.04 46.04 48.1
CAT CYN 38B X, J26 Initial Area 689 4780 14.4% 11.0 11.0 1.99 0.40 173.56 173.56 136.3
CAT CYN 38C AC, J26 Initial Area 536 4388 12.2% 10.5 10.5 2.03 0.40 137.55 137.55 112.7
Junction 26 J26 11.0 1.99 0.41 357.15 287.9

CAT CYN 37 J17,J18 J17-J18 20 2450 0.8% 7.96 5.1 102.1 0.68 0.30 129.21 5267.44 1087.0 0.04 3.64
CAT CYN 38 J26,J18 J26-J18 101 2671 3.8% 9.67 4.6 15.6 1.68 0.40 50.69 407.84 272.1 0.04 1.54
Junction 18 J18 102.1 0.68 0.31 5675.28 1197.5

CAT CYN 40A1-AAA, BB Initial Area 270 1253 21.5% 3.5 3.5 3.44 2.19 17.20 17.20 129.7
CAT CYN 40A1 BB, J28 BB-J28 121 1038 11.6% 11.30 1.5 5.0 2.89 1.78 8.62 25.82 132.9 0.04 0.84
CAT CYN 40A2 AA,J28 Initial Area 357 2963 12.0% 8.0 8.0 2.31 0.89 82.79 82.79 171.0
Junction 28 J28 8.0 2.31 1.10 108.61 277.4

CAT CYN 40B1 AD, BC Initial Area 279 2472 11.3% 7.1 7.1 2.45 1.38 45.65 45.65 154.1
CAT CYN 40B2 BC, BC1 BC-BC1 136 846 16.0% 14.39 1.0 8.1 2.30 1.36 9.39 55.04 172.0 0.04 0.95
CAT CYN 40B BC1, J27 BC-J27 19 377 4.9% 7.97 0.8 8.9 2.20 1.33 1.86 56.90 166.2 0.04 0.95
CAT CYN 40A J28,J27 J28-J27 51 716 7.1% 11.31 1.1 9.1 2.18 1.04 11.19 119.80 271.8 0.04 1.22
Junction 27 J27 9.1 2.18 1.13 176.70 436.4

CAT CYN 40 J27,J19 J27-J19 40 688 5.8% 11.70 1.0 10.0 2.08 1.10 7.91 184.61 422.2 0.04 1.49
CAT CYN 39 J18,J19 J18-J19 2 407 0.5% 6.71 1.0 103.1 0.68 0.31 7.45 5682.73 1192.2 0.04 4.12
CAT CYN 41 AF, J19 Initial Area 550 4587 12.0% 12.0 12.0 1.91 0.38 123.12 123.12 89.3
Junction 19 J19 103.1 0.68 0.33 5990.46 1362.0

CAT CYN 43 BF, J20 Initial Area 51 686 7.4% 3.9 3.9 3.27 1.05 4.26 4.26 14.6 0.04 0.69
CAT CYN 42 J19,J20 J19-J20 20 1262 1.6% 10.67 2.0 105.0 0.67 0.33 42.06 6032.52 1355.2 0.04 3.43
Junction 20 J20 105.0 0.67 0.33 6036.78 1358.2
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TOC (min)

I C

Area

Q       
(cfs)

Cat Canyon (con't)
CAT CYN 43A AG, BD Initial Area 283 1052 26.9% 2.8 2.8 3.83 1.43 11.65 11.65 63.9
CAT CYN 44 J20,J21 J20-J21 10 1002 1.0% 7.48 2.2 107.3 0.67 0.33 105.65 6142.43 1358.7 0.04 2.85
CAT CYN 44A BJ,BH Initial Area 77 1919 4.0% 10.0 10.0 2.08 0.76 23.74 23.74 37.6
CAT CYN 45 BH,J21 BH-J21 59 713 8.3% 7.25 1.6 11.6 1.93 0.75 3.16 26.90 38.8 0.04 0.56
Junction 21 J21 107.3 0.67 0.34 6180.98 1383.2

CAT CYN 45A AE, BE Initial Area 298 1467 20.3% 4.3 4.3 3.12 0.80 18.85 18.85 47.0
CAT CYN 47 AH, J22 Initial Area 403 3026 13.3% 8.2 8.2 2.29 0.45 47.36 47.36 48.4
CAT CYN 46 J21,J22 J21-J22 10 1413 0.7% 7.84 3.0 110.3 0.66 0.33 122.7 6303.68 1369.6 0.04 3.95
Junction 22 J22 110.3 0.66 0.33 6369.89 1393.4

CAT CYN  49B1 AK, J29 Initial Area 200 1003 19.9% 3.1 3.1 3.65 2.68 15.32 15.32 149.6
CAT CYN  49B AL, J29 35 417 8.4% 10.29 0.7 5.0 2.91 2.25 4.68 20.00 130.8 0.04 0.93
CAT CYN 49A AJ, J29 Initial Area 330 2190 15.1% 6.1 6.1 2.64 0.71 41.14 41.14 77.0
Junction 29 J29 6.1 2.64 1.21 61.14 195.7

CAT CYN 49 J29,J23 J29-J23 120 2116 5.7% 9.50 3.7 9.8 2.10 0.91 37.43 98.57 188.3 0.04 1.11
CAT CYN 48 J22,J23 J22-J23 50 4302 1.2% 9.54 7.5 117.8 0.64 0.32 286.32 6656.21 1358.9 0.04 3.66
CAT CYN 50 AF, J23 Initial Area 640 8530 7.5% 12.0 12.0 1.91 0.38 243.99 243.99 176.9
Junction 23 J23 117.8 0.64 0.33 6998.77 1475.1

R:\2013 Projects\AERA\13186-ECC CEQA Permit Assistance\Civil\Hydrology\
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County of Santa Barbara 
Ms. Kathryn Lehr 
Planning and Development 
Energy Division 
123 E. Anapamu Street 
Santa Barbara, CA  93101 
 
December 8, 2016 
 
Hi Kathryn: 
 
Regarding your (Email) Information Request on November 14, 2016: Please provide a copy of the report 
"Groundwater Source Supply Study East Cat Canyon Field, prepared for Aera Energy LLC, Fugro Job No 
04.62120024”, Dated March 28th 2012.”   
 
This report was referenced in Aera’s application Appendix G, Well Capacity and Aquifer Test.  It was an 
internal study commissioned early in our project design process.  It is outdated and contains business 
and other information not relevant to groundwater or environmental study.   
 
The document predates Aera’s studies and subsequent decision to use water in the Sisquoc oil-bearing 
reservoirs for makeup water, instead of freshwater, so the report (now incorrectly) states that Aera 
anticipates needing fresh water to initial steam make up water.  To be clear, the Project will not use 
freshwater for steam.  
 
In addition, since this this report was meant for internal planning purposes only, it included, in the 
attachments, some business-specific, non-technical items such as meeting minutes, internal project 
correspondence, equipment quotes, and cost proposals.  These non-technical attachment items have 
been removed from the report.  The report and its relevant attachments are included here. 
 
Best, 
 
Susan 
 
Susan Perrell 
Environmental Advisor 
Aera Energy LLC 
3030 Saturn Avenue Suite 101 
Brea, CA 92821 
714 743 4396 (mobile) 
smperrell@aeraenergy.com 

www.AeraEastCatCanyon.com 
 

mailto:smperrell@aeraenergy.com


 

 

FUGRO CONSULTANTS, INC. 

GROUNDWATER SOURCE SUPPLY STUDY 
EAST CAT CANYON FIELD 
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March 28, 2012 
Project No. 04.62120024 

Aera Energy, LLC 
10000 Ming Avenue, 3B51 
Bakersfield, California, 93311 

Attention: Mr. Eric Paulson, Project Manager 

Subject Groundwater Source Supply Study, East Cat Canyon Development, Santa Barbara 
County 

Dear Mr. Paulson: 

In accordance with our proposal dated January 25, 2012 (Aera Energy, LLC Purchase 
Order No. P-021412-00-NDA), we have completed a desktop hydrogeologic assessment of the 
groundwater resources of the East Cat Canyon area of Santa Barbara County.  We understand 
that groundwater is one source of potential water supply being considered to generate steam for 
to develop the oil and gas resources of certain lease areas owned by Aera Energy, LLC (Aera) 
in the East Cat Canyon area of the Cat Canyon oil field.  Once the steam injection process is 
underway, produced water associated with the oil will likely be recycled and substituted for the 
initial use of groundwater.  Aera estimates that an initial supply of groundwater (or some other 
suitable source water) of up to 10,000 barrels per day (bpd), or about 1.3 acre-feet per day, or 
about 300 gallons per minute (gpm) will be required.  For reliability and system redundancy, it is 
envisioned that two water wells, each supplying about 300 gpm would be required.  It is 
preferred to have the location for the groundwater source wells be in the southern part of the 
East Cat Canyon field. 

The scope of work for this desktop hydrogeologic study included a preliminary meeting 
with you that was held prior to our proposal submittal to better understand the requirements of 
the proposed project, the study area, data sources, and the level of effort to analyze the 
groundwater resources of the area.  A telephone conference call was conducted with you on 
February 17, 2012 to kick-off the study (refer to Attachment 1) which served to further clarify 
and define the study objectives, data sources, communication plans, schedule a site visit, and 
deliverables.  Background information provided by Aera included an informal groundwater 
source water study prepared by Aera (date unknown but assumed to be from late 2011) that 
provides a conceptualization of the hydrogeology of the East Cat Canyon Field (Field Fee, R&G 
Fee, Victory, McNee, Fleisher, Bonetti, and Aera Fee areas), various structural contour maps, 
cross sections, and somewhat limited historic information on water source wells that have been 
developed in the field (refer to Attachment 2 - Aera Water Supply Study and Related Data).   

Much of the hydrogeologic conceptualization of the area is derived from four exploratory 
oil wells drilled by Aera in late-2011 and early-2012 and from public domain data source such as 
the California Division of Conservation, Division of Oil and Gas (DOG) 
(http://owr.conservation.ca.gov/WellSearch/WellSearch.aspx), the County of Santa Barbara, and the 
United States Geological Survey (USGS).  For purposes of this desktop hydrogeological study 
we describe the available background information related to the groundwater resources of the 
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East Cat Canyon field and immediately surrounding area, a discussion of the general geology 
and groundwater resource potential of each of the fee or lease areas planned to be developed 
by Aera, and provide a tentative initial exploration program and associated costs to further 
define and develop the groundwater resources.  Relevant correspondence related to the 
conduct of the study are proved in Attachment 3 - Relevant Correspondence. 

GENERAL GEOLOGIC SETTING 

Surface maps (low altitude air photos dating from within the last 5 years provided by 
Aera) indicate the proposed development consists of eight lease areas located within Sections 
19, 20, 28, 29, 31, and 32 of Township 9N/Range 32W, SBBM.  The lease areas are shown on 
Plate 1 - Surface Map-East Cat Canyon Area with the approximate size of each lease area.  
This map also shows the extent of development in the area (roads, oilwell access roads and 
pads, the location of residential homes, industrial developments, very limited agricultural 
development, and drainage catchments.   

The topography of the area consists of a series of north-south aligned subdued hills with 
elevations ranging from about +500 to +1,000 feet above mean sea level (MSL).  Cat Canyon 
Creek is the principal stream of the area, which is intermittent and flows to the north toward the 
community of Sisquoc.  This creek, as well as those in Long Canyon and Olivera Canyon are 
well entrenched along most of its course.  Evidence of rising water in the creek system is not 
apparent.  Precipitation in the area as measured at the Sisquoc Fire Station No. 23 (elevation of 
+420 feet MSL) averages about 15 inches per year.  Almost 95 percent of the rainfall occurs 
between the months of November through April.  Soils in the area are relatively thin, heavily 
developed with clay residuals, and of poor permeability.  As such, the area is not considered a 
groundwater recharge area.  Very limited agricultural development occurs in Cat Canyon with 
the valley floors locally being used for the dry farming of hay and grain. 

The geology of the overall area is well described and presented in the "Geologic Map of 
the Sisquoc Quadrangle" (Dibblee, 1994), in the Geology and Paleontology of the Santa Maria 
District ((Woodring and Bramlette, USGS Professional Paper 222, 1950), in a somewhat more 
regional report of the Cat Canyon Oilfield prepared by the California Department of 
Conservation, Division of Oil and Gas, and by Muir (1964, USGS Water Supply Paper 1664) for 
the adjacent and southerly San Antonio Creek Valley.  More detailed descriptions of the geology 
of the East Cat Canyon field are provided by Aera in their initial groundwater source study.  This 
latter study provides a very useful overview of the Plio-Pleistocene stratigraphy, the signatures 
and depths of various marker beds, structural contour maps, and cross sections illustrating the 
regional structure.   

As indicated on Plate 2 - Regional Geologic Map, the project area is dominated by a flat 
lying to slightly northeasterly inclined sequence of Pliocene and Pleistocene series formations, 
unconformably underlain by structurally deformed and folded Miocene and older formations.  
These formations and stratigraphic relationships are shown on Plate 2 in a south to north 
structural cross section (C-D) that accompanies the Dibblee geologic map of the area.  This 
cross section extends in its northerly half from Cat Canyon Road northeasterly through Long 
Canyon (Section 30 to Section 21), thence to the mouth of Olivera Canyon and the floodplain of 
the Santa Maria River.  For the purposes of groundwater development and potential aquifer 
units, only the Plio-Pleistocene units are of interest and these include, from oldest to youngest 
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the Careaga sandstone and the Paso Robles Formation.  The underlying formations as shown 
by Dibblee and described by Woodring and Bramlette (1950) are important oil reservoirs in the 
area (Sisquoc and Monterey Formations) but do not contain appreciable quantities of fresh (i.e., 
potable) groundwater since they are consolidated rocks that do not store or transmit water and 
are, therefore, poor aquifers. 

The Careaga sandstone constitutes the oldest (Pliocene age) potential aquifer in the 
project area and crops out as a linear band along the southerly edge of Field Fee and R & G 
lease area (refer to Plate 2).  The Careaga sandstone in this area is divided into two members.  
The Cebada fine-grained lower member consists chiefly or entirely of very uniform fine-grained 
to very fine grained massive sandstone, light gray to yellow in color.  Small stringers of shale 
pebbles and fossils are abundant.  As reflected in numerous oil-well electric logs in the project 
area (refer to Plate 3 - Well Location Map) this member attains a maximum thickness about 250 
feet, and thins to the north in the subsurface.  The upper member of the Careaga sandstone is 
referred to the Graciosa member and in the project area consists of coarse-grained sandstone 
with thin stringers of gravel.  This member attains a maximum thickness of about 100 feet in the 
southerly part of the project area and thins out to zero thickness to the northeast.  As will be 
described further below, the upper member of the Careaga sandstone yields small quantities of 
water to properly designed and constructed wells (i.e., in the range of a few gallons per minute).  
The lower Cebada member of the Careaga sandstone is typically not perforated in wells due to 
its very fine-grained nature and very limited groundwater production potential. 

The Paso Robles Formation crops out in a large part of the project area and conformably 
overlies the Careaga sandstone (refer to Plate 2).  This formation dips gently (less than 5 
degrees) to the northeast and is present in thicknesses of over 500 feet under the project area.  
The Paso Robles Formation is non-marine and consists of poorly consolidated stream-
deposited lenticular beds of gravel, sand, silt, and clay.  The formation is exposed at ground 
surface at numerous locations in Cat Canyon, Long Canyon, and Olivera Canyon and consists 
of very poorly sorted and heterogeneous (i.e., a wide range of grain size materials) mixtures of 
cobbles, gravel, and sand in a clay matrix.  The base of the Paso Robles Formation can be 
identified on geophysical logs of oil wells in the project area as an abrupt reduction in resistivity.  
This resistivity signature was used to prepare a contour map of equal elevation of the base of 
the Paso Robles Formation in the project area (refer to Plate 4 - Hydrogeologic Map).  As 
indicated, the formation thickens gradually in a north to northwest direction across the project 
area to about 500 feet (depending on surface topography), with  the base of the formation 
ranging from an elevation of about +1,000 feet MSL in the Field Fee area to about -100 feet 
MSL in the Aera Fee area.  As will be discussed further below, a large part of the Paso Robles 
Formation in the project area occurs above the inferred effective base of fresh water (EBFW), 
and is not saturated (i.e., the base of the formation is above the regional water table).  The Paso 
Robles Formation is the aquifer of choice in the area and where the formation occurs below the 
water table and is of sufficient thickness (i.e., more than 200 feet thick) it can yield modest 
quantities of water to wells.  Variations in well yields can however be considerable due to the 
previously mentioned poorly sorted nature of the sediments.  These limitations will be described 
further below. 

As indicated on Plate 2, terrace deposits (map symbol Qoa and referred to as older 
alluvium by Dibblee) are exposed on the ridgelines and hills between Cat Canyon Road, Long 
Canyon Road, and Olivera Canyon Road.  These deposits are of late Pleistocene age and 
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consist of mixtures of gravel, sand, and silt.  The terrace deposits, although somewhat 
permeable, are above the zone of saturation and are not a source of water supply to wells.   

Streambed alluvium of Recent age also occurs in the project area in the valley floors and 
tributary canyons.  The alluvium deposits are of very limited thickness and lateral extent in Long 
Canyon and Olivera Canyon (Victory and McNee lease areas, respectively) and consist of 
poorly sorted mixtures of sand in gravel in a silty clay matrix.  The very limited thickness (likely 
less than 25 feet) and very low hydraulic conductivity (permeability) of these deposits eliminate 
them as a source of water for wells.  In Cat Canyon, the alluvial deposits and associated 
floodplain area are locally developed to agriculture for the dry farming of hay and grain.  A 
shallow alluvial well (now abandoned) reported as formerly operated by Conoco exists north of 
the intersection of Cat Canyon Road and Palmer Road.  We are informed that this well was on 
the order of 50 feet deep and produced less than 5 gpm. 

GENERAL HYDROGEOLOGY 

Within the above described geologic framework the groundwater resources of the project 
area were evaluated in terms of the location, depths, aerial extent, hydraulic properties, and 
sustainable yield of potential aquifers.  In addition to the well log and related data provided by 
Aera, we considered a number of additional data source.  There is no published hydrogeologic 
report for the area of interest nor has the County of Santa Barbara Flood Control District or the 
USGS established any groundwater monitoring wells in the area for purposes of obtaining water 
level or water quality data.  The Department of Conservation, DOG website cited above 
provided considerable supplemental well log data (lithologic logs, electric logs, and well 
abandonment data) for literally hundreds of production and injection oil wells located in the 
project area and in the surrounding lease areas.  The DOG database can be queried for wells 
for which data exist in a specific township, range, and section.  By doing so all operators of wells 
in a particular section are provided, from which data for each well, by operator can be obtained.  
For the majority of the wells, there is no data.  Records related to DOG oversight on the 
abandonment of about 200 wells (mostly in the 1980s) were reviewed.  The abandonment 
records typically contain a narrative of how the well was abandoned and in some cases 
information on the assumed base of fresh water for purposes of placing well seals.  Lithologic 
and geophysical logs of the formations encountered during drilling are sometimes present.  
They are often of very limited value since they do not focus on the upper water bearing section 
of the well or the well casing (referred to as a casing shoe) has been placed in the potential 
water bearing zone and accordingly, the geophysical electric log is absent in the upper part of 
the well. 

Using the DOG well database, a spreadsheet was developed (refer to Attachment 4) that 
tabulated information for a number of wells (on the order of 75) relative to location, lease name, 
well name, operator, section, township, range, elevation, elevation of the assumed base of the 
Paso Robles Formation, elevation of an inter-Careaga marker bed, assumed elevation of the 
effective base of fresh water (EBFW), elevation of the inferred water table, thickness of the 
Paso Robles Formation, and other information on the well.  A summary of these data are 
provided in Table 1 - Summary of Well Data.  For many wells, the base of the Paso Robles 
Formation was not difficult to identify on the geophysical electric logs and was used to define 
the EBFW.  In many wells however, the elevation of the base of the Paso Robles Formation 
could only be inferred due to the presence of casing in the upper portion of the well.  Similarly, 

 

 



Aera Energy, LLC 
March 28, 2012 (Project No. 04.62120024) 

M:\WP\2012\04.62120024\04.62120024_3-28-12.DOC 5 

with a general lack of detailed lithologic logs for the wells and a virtual lack of water level 
information for the area, an inferred water surface elevation in the project area was prepared.  
Many of the geophysical electric logs allowed identification of the "base of high resistivity layers" 
which Aera has referred to as the "base of air sands" in their groundwater source study report.  
Table 1 - Summary of Well Log Data, provides information for each DOG well record reviewed 
on the assumed EBFW and inferred water surface elevation in the project area.   

From the data contained in Table 1 and from other sources (Dibblee map of the area, 
etc.), several maps of the project area were developed to show the spatial extent of the Paso 
Robles Formation (structural contour map of the EFBW), the inferred groundwater surface 
elevation, and where the Paso Robles Formation occurs at elevation below the inferred water 
surface elevation (i.e., where the Paso Robles Formation would be expected to be saturated 
and contain groundwater).  It should be stressed that while the general interpretation of the 
extent of saturated Paso Robles Formation is considered correct, given the uncertainties 
associated with the data contained in the well logs, inaccuracies may exist at specific spatial 
locations.  Plate 4 - Hydrogeologic Map, shows that the base of the Paso Roles Formation 
ranges from an elevation of approximately +1,000 feet MSL in the southeast part of the project 
area and is inclined to the northwest at about 0.1 percent where it occurs at a depth of about -
100 feet MSL at the northwest corner of the Fleisher lease area.  The general orientation of the 
contours of the EBFW is consistent with structural contours developed by Aera for the inter-
Careaga marker bed and the top of the Sisquoc Formation.  Plate 4 shows the pinch-out line of 
the Paso Robles Formation north of Cat Canyon Road (R & G and Field Fee areas) and that the 
Paso Robles Formation thickens to the northwest, reaching a maximum thickness of about 
600 feet at the northern end of the Aera Fee near Foxen Canyon Road.  Also shown on Plate 4, 
based on very limited data and interpretations of the elevation of the base of air sands (high 
resistivity signatures on geophysical logs) is the inferred elevation of the groundwater surface in 
the project area.  The inferred groundwater surface suggests the potentiometric surface flows, 
at least conceptually, from northeast to southwest across the project site at a gradient of about 
0.01 feet/feet.  In most of the southerly half of the project site (McNee, Fleisher, Victory, R & G, 
Field Fee) groundwater in the Paso Robles Formation is absent.  The inferred groundwater 
surface contours would suggest that the very limited source of groundwater recharge to the 
project area is from the northeast and as transient inflows (if any) from the Santa Maria River 
alluvial system.   

Plate 5 - Area of Potentially Saturated Paso Robles Formation presents the above 
described limits of the saturated Paso Robles Formation.  The area of potential saturated Paso 
Robles Formation is consistent with other anecdotal information on the current and historic 
development and use of groundwater in and adjacent the project area.  There is an abandoned 
water well on the Bonetti lease area that was reportedly used as part of the historic oilfield 
operations.  The former well is located at the northern midpoint of the Bonetti lease area .There 
is no well log or historic data on the use of this well.  The structural contour map would suggest 
that the Paso Robles Formation in this area is about 600 feet thick and that the lower 200 feet of 
the formation would be saturated.  While the yield of this well is unknown, it is inferred that it 
would have been on the order of perhaps 5 gpm.  Further north in Section 20 in the Aera Fee 
area, three water wells referred to as the McCrosky wells were drilled in the 1960s related to the 
oilfield activities.  Very limited information is available for these wells (refer to Attachment 2).  
Limited data suggest the wells encountered about 700 feet of Paso Robles Formation with 

 

 



Aera Energy, LLC 
March 28, 2012 (Project No. 04.62120024) 

M:\WP\2012\04.62120024\04.62120024_3-28-12.DOC 6 

limited sustained groundwater production potential.  McCrosky Wells 10 and 11 have been 
abandoned.  However, McCrosky Well No. 12 is currently being used by a Mr. Joe Jorge under 
a use agreement with Aera.   

Additional anecdotal and verbal information on other privately owned domestic water 
wells located in Long Canyon and in Olivera Canyon was obtained from the Santa Barbara 
County Environmental Health Services (EHS), several water well drillers (i.e., F & T Drilling) 
who have drilled wells in the area, and from a hydrogeologic consultant, Mr. Rick Hoffman who 
has done work in the area.  Mr. Norman Fijimoto with the County of Santa Barbara EHS is the 
responsible individual at the County who reviews and issues well permit applications for the 
drilling of water wells (small domestic and shared water system wells).  His agency also 
maintains records of well logs, pump tests, and water quality for such wells.  These data are 
generally not available to the pubic in that they are confidential under the California Water code.  
Mr. Fujimoto did share with me information for several water wells located in Olivera Canyon 
(southwest part of the northeast quarter of Section 20 immediately east of the Aera Fee).  
Several residences in that area are served by a "shared water system" supplied by a well that 
reportedly produces about 6 gpm.  Apparently this shared water system well (indicated as such 
on Plate 6 - Potential Test Well Location Map) resulted from a lack of or limited amount of 
groundwater on one of the parcels (APN 101-050-32).  Mr. Fujimoto believed that the well being 
used is about 500 feet deep and produces groundwater from the Paso Robles Formation.  To 
issue a permit for groundwater use for domestic (i.e., residential) water supply the well needs to 
be tested by a qualified individual for a period of not less than 72 hours and demonstrate a 
sustained yield of not less than 3 gpm.  Mr. Fujimoto was also aware of a well located about 
1,000 feet to the northeast that serves a residence that produces 3 gpm.  This well is referred to 
as the "Neilson" well and is shown as such on Plate 5.  Mr. Hoffman provided limited information 
to me for a well in Olivera Canyon (located at the northwest corner of Section 28) drilled for a 
proposed single family residence (Whitman).  The well reportedly produces from the base of the 
Paso Robles Formation and the upper member of the Careaga sandstone (the well is reportedly 
about 400 feet deep).  Test pumping of this well resulted in a yield of less than 1 gpm and the 
proposed residence was not constructed.  Attempts were made to obtain well driller reports and 
related information for wells in the study area drilled by F & T Drilling and Layne Christensen 
(formerly Floyd V. Wells of Santa Maria).  Both drilling companies have a long history of drilling 
water wells in the area.  Neither company was able to provide any reliable information for wells 
in the area, which is consistent with the limited past exploration and development efforts to 
obtain groundwater in the area.   

CONCLUSIONS AND RECOMMENDATIONS 

Based on the above it is apparent that groundwater resources of the project area are 
extremely limited.  The aquifer of choice in the project area is the Paso Robles Formation.  This 
formation contains potential aquifers consisting of thin lenses (a few feet thick) of lenticular and 
discontinuous sand and gravel beds that contain groundwater where below the water table.  
However, these sand and gravel beds display relatively low hydraulic conductivity values due 
their poorly sorted grain size and the presence of silt and clay.  This lithologic character is 
evident on the fairly detailed logs of cuttings for the recently drilled exploratory oil wells drilled by 
Aera (Victory G1, Victory G-7, etc.).  As shown on Plate 5, much of the project area leases 
(McNee, Fleisher, West, R & R, Victory, and Field Fee) contain significant thicknesses of the 
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Paso Robles Formation, but the available data indicate these deposits occur above the regional 
water table and would be dry.  Hence, groundwater resources do not exist in these areas.  

Further north in the Bonetti lease area and the Aera Fee, the Paso Robles Formation 
becomes at least in part saturated and there is a limited history of well development and 
groundwater use in these areas.  The so-called "Bonetti WS" well located along the north 
midpoint boundary of this area was drilled to a depth of 505 feet in 1966 and may have been 
used as a water supply source for oilfield activities.  Unfortunately, no records of use appear to 
exist.  Based on the hydrogeologic conditions described above it is likely the well, if in fact used, 
produced several gallons per minute.  Based on a field inspection conducted on March 8, 2012, 
the well appears to have been abandoned for many decades.  In the Area Fee area (also known 
in the past as the McCroskey lease), three groundwater source wells were drilled (referred to as 
the McCroskey WS 10, WS 11, and WS 12 as shown on Plate 3).  There are no data (depth, 
lithologic log, etc) available for WS 10 and DOG records indicate the well was destroyed in 
1990.  Similarly, no data exist for WS 11 and DOG records indicated it was destroyed in 1975.  
Records for McCroskey WS 12 date from the late 1970s indicating that it was pumped at 4,000 
barrels per day (about 110 gpm pumped continuously over a 24-hour period) and that it was 
700 feet deep and produced groundwater from the "Paso Robles gravels".  A water quality 
analysis of groundwater produced dating from 1975 indicates the groundwater is of good quality 
(i.e., fresh water considered to a potable standard with treatment by disinfection) of a calcium 
sulfate mineral character with total dissolved solid concentrations of about 1,000 milligrams per 
litre (mg/l).  Design of the well is unknown (other than depth) and records indicate it apparently 
was provided with a 40 hp submersible pump capable of producing 130 gpm from an unknown 
pump setting and total lift.  These records are contained in Attachment 2.  The reported yield 
and daily quantity of water pumped from this well are remarkable and certainly different from the 
apparent lack of appreciable groundwater in the McCroskey WS 10 and WS 11, and for more 
recently drilled domestic wells immediately east of the Aera Fee drilled and completed in the 
same Paso Robles Formation.  Nonetheless, the historic data cannot be ignored.   

The McCroskey WS 12 well is currently being used by a rancher in the area (a Mr. Joe 
Jorge) under an agreement with Aera.  In an attempt to obtain more information about the 
current use of the McCroskey WS 12 Well, Aera staff contacted Mr. Jorge and was told that the 
well is used intermittently to fill a 10,000 gallon water tank.  Mr. Jorge believed that the well had 
at sometime in the last 10 years been provided with a small submersible pump (depth setting 
unknown) and pumped at a rate of about 10 gpm.  Mr. Jorge had no information relative to past 
use and pumpage of the well, water level data, water quality data, or well service records.  The 
lack of historic (i.e., post 1980) and current information regarding this well is unfortunate. 

Based on the above, we conclude that as much as 300 feet of potentially saturated Paso 
Robles Formation is present in the northerly half of the Aera Fee area and, pending further 
study of the McCroskey WS 12 well (described below), it is possible that properly designed and 
constructed wells located along the northerly edge of the Aera Fee area may be capable of 
producing in the range of 100 gpm.  The inferred recharge mechanism to wells located along 
the northerly boundary of the Aera Fee area is underflow from the alluvial deposits of the Santa 
Maria River basin, which overlie the Paso Robles Formation.  To validate this, the McCroskey 
WS 12 well should be pump tested.  The existing submersible pump from the well should be 
removed, the well video logged, a submersible pump capable of pumping up to 150 gpm 
installed in the well, and a step drawdown and constant rate discharge test performed.  The 
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constant rate discharge test should be at a rate based on the results of the specific capacity test 
and be conducted for a duration of not less than 48-hours.  During the pump test, the well would 
be provided with a pressure transducer to collect water level data (drawdown and recovery).  
Water quality samples would be collected from the well for general mineral analysis.  Upon 
completion, the existing submersible pump would be reinstalled.  Testing of the well as 
described above would require about one week to perform.  Costs to perform the test are 
estimated to be about $10,000 and would include costs for a pump contractor, electrical 
modifications at the well head or use of a portable generator, surface discharge piping and 
control valves, water level monitoring, water quality analysis, and oversight by Fugro of the 
pump test and preparation of a report documenting the results.  Performance of this testing is 
considered a high priority. 

Depending on the outcome of this testing, two potential well sites should be considered 
by Aera; one at the northeast corner of the Aera Fee area (first choice) and an alternative site 
roughly at a midpoint along the northern boundary in the topographic drainage swale along the 
unimproved access road.  Both of these locations are shown on Plate 6.  A well or "test well" at 
these locations would extend to depths of about 600 feet, cuttings logged by a geologist, a 
geophysical electric log performed, and completed with 6-inch diameter SDR 21 F-480 PVC 
casing with perforations placed in the lower half of the well (depending on review of the 
lithologic and geophysical log data).  The well would be gravel packed, developed by pumping, 
and pump tests conducted to determine aquifer parameters, sustainable yield, and groundwater 
quality.  The McCroskey WS 12 would be used as a monitoring well to further define aquifer 
properties in the area and the location and spacing of additional wells to achieve the desired 
groundwater production for the proposed project of up to about 300 gpm.  F & T Drilling has 
provided a quote for the cost of constructing the proposed test well, which is included in 
Attachment 6.  The overall test-well drilling program and oversight by Fugro should be budgeted 
by Aera in the range of about $60,000.  Test-well drilling should take about 1 month to 
complete. 

Finally, some limited comments can be provided relative to possible groundwater 
interference effects associated with the use of groundwater from wells in the recommended 
areas (Aera Fee), groundwater in storage, and safe yield considerations.  Based on very limited 
data, distance drawdown relationships can be developed using the Theis equation (Theis, 1935) 
for wells pumping at an assumed rate for certain durations of time.  Aquifer properties for the 
Paso Robles Formation (transmissivity and storage) can be inferred given the general lithologic 
properties of the formation.  A graph showing the theoretical distance drawdown effects after 
1 year of continuous pumping at rates of 25 and 50 gpm are shown on Plate 7 - Theoretical 
Distance Drawdown Projections.  As indicated at distances of 500 feet from a given well 
location, the steady state drawdown would be on the order of about 5 feet for a pumping rate of 
25 gpm and 9 feet for a pumping rate of 50 gpm.  As shown on Plate 6, a residence with an 
assumed well, which pumps groundwater from the Paso Robles Formation is located about 
500 feet from the northeast corner of the Aera Fee.  

Groundwater in storage in the area of the saturated Paso Robles Formation as shown 
on Plate 5 (sections 19 and 20, which cover an area of about 1,500 acres) is estimated to be 
about 22,500 acre-feet.  This assumes about 300 feet of average saturated thickness and a 
specific yield (amount of groundwater that can be released from storage) of 5 percent.  Relative 
to safe yield or the amount of groundwater that can be developed or pumped annually in the 
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project area on a sustainable basis, the amount would be equal to the annual groundwater 
recharge from the sum of infiltration of rainfall and stream seepage.  The amount can only be 
estimated in a very general sense since there is no data on stream seepage losses (Cat 
Canyon, Long Canyon, and Olivera Canyon), and it is known that the aerial infiltration of rainfall 
on the Paso Robles and Careaga Formations is likely negligible.  The most likely source of 
recharge to wells located at the northern boundary of the Aera Fee is from subsurface underflow 
from the alluvial deposits associated with the Santa Maria River.  These alluvial deposits are 
inferred to be in hydraulic connection with the underlying Paso Robles Formation and would 
provide a more or less constant head source of water to wells in this area.  Further assessment 
of the magnitude of this underflow should be performed after the McCroskey WS 12 well is 
tested and, if favorable, a test well is constructed and tested at one of the two recommended 
test well sites. 

Sincerely, 

FUGRO CONSULTANTS, INC. 

David Gardner, P.G., C.H.g. 
Principal Hydrogeologist 

Enclosures: Table 1 - Summary of Well Data 
Plate 1 - Surface Map, East Cat Canyon Area 
Plate 2 - Regional Geologic Map 
Plate 3 - Well Location Map 
Plate 4 - Hydrogeologic Map 
Plate 5 - Area of Potentially Saturated Paso Robles Formation 
Plate 6 - Potential Test Well Location Map 
Plate 7 - Theoretical Distance Drawdown Projections 

Attachment 1 - Kick-off Meeting Minutes and Fugro Proposal dated January 25, 2012 
Attachment 2 - Aera Water Supply Study and Related Data 
Attachment 3 - Relevant Correspondence 
Attachment 4 - Exploratory Oil Well Database 
Attachment 5 - Test Well Construction Cost Estimate 
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TABLE 1 - SUMMARY OF WELL DATA 



LeaseName WellNo Section Township Range Elevation Elev_Base PR Elev Careaga 
Marker Elev EBFW

Thickness 
Paso Robles 
Formation

Inferred Surface 
Groundwater Elevation Lithologic Log Electric_Log

Skou Core Hole 1 17 9N 32W 454 -6 -486 -700 1150 450 Yes Yes, casing shoe @ 329 ft
Williams Holding CH3 18 9N 32W 610 -90 -360 -90 710 Unknown No Yes, casing shoe @ 334 ft
Bonetti WS1 19 9N 32w 660 330 -270 est 330 330 400 No Yes
Bonetti F14B 19 9N 32W 0 0 0 0
Bonetti H14B 19 9N 32W 784 84 -246 84 700 384 No Yes, casing shoe @ 50 ft
Bonetti H16B 19 9N 32W 777 137 -203 87 640 377 No Yes, casing shoe @ 47 ft
Bonetti J15B 19 9N 32W 799 109 -211 109 690 349 No Yes, casing shoe @ 50 ft
Bonetti K14B 19 9N 32W 871 91 -229 91 780 351 Yes Yes, casing shoe @ 46 ft
Bonetti M14B 19 9N 32W 749 179 -211 179 570 369 No Yes, casing shoe @ 40 ft
McCroskey 1 20 9N 32W 800 est 290 100 est 300 510 Unknown, likely 500 ft Yes Yes, casing shoe @ 488 ft
McCroskey 4 20 9N 32W 753 Above casing shoe Above casing shoe Unknown Unknown Unknown No Yes, casing shoe @ 705 ft
McCroskey 8 20 9N 32W 798 Above casing shoe Above casing shoe Unknown Unknown Unknown No Yes, casing shoe @ 720 ft
McCroskey WS10 20 9N 32W 600 -100 -250 est -100 0 Unknown No No
McCroskey WS11 20 9N 32W 780 -50 -150 -50 0 Unknown No No
McCroskey WS12 20 9N 32W 607 -100 Unknown -100 700 357 (measured 3/8/12) No No
McNee 1 20 9N 32W 874 474 Unknown Unknown 400 Unknown Yes, but poor Yes, casing shoe @388
McNee 3 20 9N 32W 810 est 400 est Unknown 400 est 500 est Unknown Yes, but poor Yes, casing shoe @ 514 ft
McNee 5 20 9N 32W 802 86 Unknown 86 716 Unknown Yes Yes, casing shoe @ 715 ft
McNee 7 20 9N 32W 800 400 est 20 400 est 400 est Unknown, likely 500 ft No Yes, casing shoe @728
McNee 9 20 9N 32W 0 0 0 0 Unknown
McNee 10 20 9N 32W 664 264 4 264 400 330 No Yes, casing shoe @ 100 ft
McNee 11 20 9N 32W 771 391 261 451 380 451 No Yes, casing shoe @ 68 ft
McNee 13 20 9N 32W 698 218 -52 218 480 388 No Yes, casing shoe @ 100 ft
Olivera Canyon Whitman Water Well 28 9N 32W 710 200 est Unknown 200 400 275 Yes, but poor No
Palmer Stendel A-1 29 9N 32W 720 est 380 Unknown 380 340 Unknown Yes No
Fleisher 14AG 30 9N 32W 986 506 Unknown 506 500 Below 500 No Yes, casing shoe @ 480 ft
R & G BP14 30 9N 32W 1016 436 116 436 580 Below 600 No Yes, casing shoe @50 ft
Victory Victory-G1 30 9N 32W 1000 850 500 850 150 Below 600 Yes Yes
Victory Victory-G3 30 9N 32W 810 610 Unknown 610 200 Below 600 Yes Yes
Victory VICTORY-G7 30 9N 32W 950 850 est Unknown 850 est 100 Below 600 Yes Yes

[BLANK] 1 31 9N 32W 0 0 0
Water sand at depth 

760-780 in Foxen 0 Absent
Yes, below 

704 feet No
Field Fee 1 31 9N 32W 820 660 0 Absent, saline noted 160 Absent Yes No
Fullerton 1 31 9N 32W 745 0 0 Absent 0 Absent Yes Yes , casing shoe at 710 feet
Field Fee 74 32 9N 32W 945 865 610 Absent 80 Absent No Yes, casing shoe at 60 feet

Field Fee FIELD FEE-G2 32 9N 32W 0 0 0 Absent 0 Absent
Yes, below 
600 ft depth Yes, below 600 ft depth

Husky Electro Petro  4B-32 32 9N 32W 916 766 516 Absent 150 Absent No Yes, casing shoe at 70 feet
W.P.Hammon Fee  3 32 9N 32W 750 Absent Absent Absent 0 Absent No Yes

Aera Energy, LLC 
Project No. 04.62120024

Table 1.  Summary of Well Data 
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1.0 INTRODUCTION 

The following Jurisdictional Determination Report (Report) was prepared for Aera Energy 
LLC (Aera) by Padre Associates, Inc. (Padre) documenting the results of a desktop and field 
survey investigation of water resources within the proposed East Cat Canyon Oil Field 
Redevelopment Project Site (Project Site), located within northern Santa Barbara County, 
California.  This Report provides discussions regarding water resources provided protection by 
the United States Clean Water Act (CWA) and regulated by the United States Army Corps of 
Engineers (Corps).  Other water resources regulated by the State of California or Santa Barbara 
County, but not federally regulated, are not discussed in this Report and permitting for these water 
resources may also be required.  This Report was prepared following a preliminary meeting with 
Crystal Huerta (Corps – Los Angeles District), Susan Perrell (Aera Energy LLC), Sarah Spann 
(Padre), and Eric Snelling (Padre) on June 30, 2014 discussing the Project and federally regulated 
water resources that may potentially be impacted by Project activities. 

The intent of this Report is to provide sufficient documentation of water resources within 
the Project Site to assist Federal regulatory agencies in determining the extent of Federal 
jurisdiction (“regulated activities”) and addresses specific Project activities requiring a Corps 
permit (refer to Appendix A – Preliminary Jurisdictional Determination Form).  This Report also 
provides information regarding federally listed Threatened and Endangered species that occur in 
the Project Site and surrounding region.  This information has been provided with the intent to 
assist the Federal review process between the Corps and other regulatory entities, such as the 
United States Fish and Wildlife Service (USFWS).   

The information obtained during Federal review may warrant the Corps to assert “control 
and responsibility” for portions of the Project located beyond the limits of Corps regulated waters, 
per 33 Code of Federal Regulation 325 Appendix B (33 CFR 325), which states the following:  

“Typical factors to be considered in determining whether sufficient ‘control and 
responsibility’ exists include: 

(i) Whether or not the regulated activity comprises ‘merely a link’ in a corridor 
type project (e.g., a transportation or utility transmission project). 

(ii) Whether there are aspects of the upland facility in the immediate vicinity of 
the regulated activity which affect the location and configuration of the 
regulated activity. 

(iii) The extent to which the entire project will be within Corps jurisdiction. 

(iv) The extent of cumulative Federal control and responsibility. 

Federal control and responsibility will include the portions of the project beyond 
the limits of Corps jurisdiction where the cumulative Federal involvement of the 
Corps and other Federal agencies is sufficient to grant legal control over such 
additional portions of the project. (33 CFR 325)”  
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2.0 PROJECT OVERVIEW 

2.1 SITE LOCATION 

The Project Site is located within the Solomon Hills northeast of the Gato Ridge mountain 
ranges within Cat Canyon, approximately 10 miles southeast of the City of Santa Maria and the 
community of Orcutt located in northern Santa Barbara County, California (5th Supervisorial 
District) (Figure 1 – Project Location and Overview).  The main property entrance is located at 
6516 Cat Canyon Road, south of the community of Sisquoc, California.   

2.2 PROJECT DESCRIPTION 

The Project will reestablish oil production within the Brooks sand (reservoir) underlying the 
Project site.  The purpose of the Project is to safely and economically produce crude oil while 
protecting the environment and providing jobs and other benefits to Santa Barbara County.  
Project plans include construction and restoration of approximately 72 well pads, construction and 
restoration of over nine miles of field access roads, and drilling of up to 296 wells (Figure 2 – 
Project Site Footprint).  Planned wells include oil/gas production wells, steam injection wells, 
observation wells, non-potable water production wells, water injection wells, and fresh 
groundwater wells.  No hydraulic fracturing (“fracking”) will be used for this Project. 

New processing facilities and field systems will be constructed.  Processing facilities will 
include: 1) a production group station for bulk separation of produced gas and liquids, 2) a central 
processing facility for oil cleaning, water cleaning, water softening, oil storage, and oil sales, and 
3) a steam generation site (up to six once-through steam generators rated at 85 million British 
thermal units/hour each) for production of saturated steam to be used for thermal enhanced oil 
recovery.  An additional 62.5 million British thermal units/hour steam generator will be used to 
generate steam from the project’s produced gas.  No fresh water will be used to generate steam; 
only non-potable water will be used.  

Field systems will include: 1) a production gathering network, 2) a steam distribution 
network and 3) electrical power distribution and supervisory control and data acquisition (SCADA) 
networks.  Project infrastructure will also include an office building, a multipurpose building, a 
warehouse and maintenance building, and a facility control building.  A fresh water system with a 
3,000 barrel tank and water distribution pipelines is planned for drinking water and ancillary 
purposes, including fire protection, lavatories, showers, equipment cleaning, dust control, and 
minor landscape irrigation.  

Utility connections for the Project include a 14 mile, eight inch natural gas pipeline and 
associated facilities, capable of providing 13 million cubic feet per day of natural gas to the Project 
at a delivery pressure of 300 pounds per square inch gage.  The new pipeline will originate at the 
existing Southern California Gas Company Line Divide Station, located along Graciosa Road, and 
will terminate at Aera’s proposed central processing facility.  The pipeline will be primarily installed 
in the existing public utility corridor within the public right of way, under existing road pavement.  
Project electrical power will be provided by transmission-level service from Pacific Gas and 
Electric Company’s Sisquoc-Santa Ynez 115 kilovolt power line to a new Aera-owned substation 
located at the central processing facility.   
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In summary, the Project components include the following: 

1. Project Site 
a. Aera-owned portions of the East Cat Canyon Oil Field (Aera property), and 
b. Portions of the Project footprint located on parcels adjacent to the Aera property 

2. Natural Gas Pipeline 
a. Proposed Southern California Gas Company gas pipeline route 

3. Electrical Transmission Line 
a. Proposed Pacific Gas and Electric electrical transmission line route 

Aera will operate the field under its well-established and proven management system that 
incorporates many processes, plans and programs to ensure public and worker health and safety, 
environmental protection, regulatory compliance, and community involvement.  These programs 
include Spill Prevention, Incident Response, Site Safety, Site Security, Pollution Prevention, 
Species Protection, Environmental Compliance, Environmental Training, Safety Training, and 
Community Involvement. 

Production from the Project is expected to continue for more than 30 years after initial 
production unless or until it is deemed uneconomic or undesirable to continue operation.  At that 
point in time, any wells not yet previously abandoned will be permanently plugged and abandoned 
(including the removal of surface wellheads); equipment, facilities and infrastructure will be 
removed; and restoration of the property will be completed in accordance with applicable laws 
and regulations. 
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3.0 REGULATORY OVERVIEW 

3.1 FEDERAL CLEAN WATER ACT 

The primary regulatory legislation that governs the Federal protection of water resources 
is the CWA of 1977.  In its current form, the CWA is a comprehensive legislation that generally 
includes reference to the United States Water Pollution Control Act of 1972, and its substantial 
supplementation by the CWA.  Both acts were amended in 1981, 1987, and 1993.  Overall, the 
CWA seeks to maintain and restore the physical, chemical, and biological integrity of the Nation’s 
waters by setting water quality standards for surface water and by regulating activities that may 
result in the discharge of pollutants into water resources.  CWA water quality and other standards 
are jointly enforced by the Environmental Protection Agency (EPA) and the Corps in cooperation 
with the States and Tribal Nations.  Together, the EPA and Corps share the responsibility for the 
issuance of permits for the placement of dredged or fill material into Waters of the United States 
(“waters”) and adjacent wetlands, pursuant to Section 404 of the CWA enforced within the Title 
33 in the Code of Federal Regulations (33 CFR).   

Per the CWA, waters are defined as follows: 

“1.   All waters which are currently used, or were used in the past, or may be susceptible 
to use in interstate or foreign commerce, including all waters which are subject to the 
ebb and flow of the tide; 

2. All interstate waters including interstate wetlands; 

3.  All other waters such as intrastate lakes, rivers, streams (including intermittent 
streams), mudflats, sandflats, wetlands, sloughs, prairie potholes, wet meadows, 
playa lakes, or natural ponds, the use, degradation or destruction of which could 
affect interstate or foreign commerce including any such waters: 

i.  Which are or could be used by interstate or foreign travelers for recreational or 
other purposes; or 

ii. From which fish or shellfish are or could be taken and sold in interstate or foreign 
commerce; or 

iii. Which are used or could be used for industrial purpose by industries in interstate 
commerce. 

4. All impoundments of waters otherwise defined as waters of the United States under 
the definition; 

5. Tributaries of waters identified in paragraphs (a) (1) through (4) of this section; 

6.  The territorial seas; 

7.  Wetlands adjacent to waters (other than waters that are themselves wetlands) 
identified in paragraphs (a) (1) through (6) of this section; and 

8. Waters of the United States do not include prior converted cropland. Notwithstanding 
the determination of an area's status as prior converted cropland by any other Federal 
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agency, for the purposes of the Clean Water Act, the final authority regarding Clean 
Water Act jurisdiction remains with EPA (33 CFR 328).” 

Recent decisions in the United States Supreme Court (i.e., Solid Waste Agency of 
Northern Cook County [SWANCC] v. Corps, 531 U.S. 159 [2001]; John A. Rapanos, et al., v. 
United States, 547 U.S. 715 [2006]) have led to the development of Federal guidance that requires 
careful examination and documentation of the (1) physical locations and hydrologic connections 
among waters/wetlands and traditional navigable waters (e.g., large rivers, oceans), (2) 
“adjacency” of a wetland to traditionally navigable waters, and (3) demonstration of a “significant 
nexus” to maintenance of the physical, chemical and biological integrity of traditional navigable 
waters.  

Further, to determine the extent of the boundaries in non-tidal waters, the lateral extent of 
Corps jurisdiction is often determined by the ordinary high water mark (OHWM), which is defined 
as:   

“…[the] line on the shore established by the fluctuations of water and indicated by physical 
characteristics such as clear, natural line impressed on the bank, shelving, changes in the 
character of soil, destruction of terrestrial vegetation, the presence of litter and debris, or 
other appropriate means that consider the characteristics of the surrounding areas” (33 
CFR 328[e]).  

Additionally, the Corps asserts jurisdiction over adjacent wetlands, defined as follows (33 
CFR 328.3 [b]):  

“Those areas that are inundated or saturated by surface or ground water at a frequency 
and duration sufficient to support, and that under normal circumstances do support, a 
prevalence of vegetation typically adapted for life in saturated soil conditions. Wetlands 
generally include swamps, marshes, bogs, and similar areas.” 

On May 23, 2015, the EPA and ACOE jointly announced a final rule defining the scope of 
waters protected under the CWA, and was put into effect on August 28, 2015.  The new rule 
revises the existing administrative definition of “waters of the United States”, in conjunction with 
providing clarification to make jurisdictional determinations more predictable.  However, 
challenges to the new ruling were filed by stakeholders, and on October 9, 2015, the U.S. Court 
of Appeals for the Sixth Circuit stayed the Clean Water Rule nationwide pending further action of 
the court.  As of June 2016 (the time in which this report was written), the stay has not been lifted, 
and as such, prior CWA regulations (1993) remain in effect. 

For the purposes of identification and delineation of wetlands, the Corps uses the 
Environmental Laboratory Corps of Engineers Wetland Delineation Manual (Environmental 
Laboratory, 1987), and the Arid West regional supplement (Environmental Laboratory, 2008).  
The Corps defines a wetland using a three parameter test in which all parameters must all occur 
to be classified as a Federal wetland.  These parameters include: hydrology, hydric soil, and 
hydrophytic vegetation. 

Figure 3 provides a representational drawing of the Corps jurisdictional limits for general 
reference. 
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Figure 3.  Representation of Corps Jurisdictional Limits 

 
In addition, waters and wetlands are further regulated by authorities within the State of 

California.  As such, pursuant to Section 401 of the CWA, the Corps cannot issue a Federal permit 
until the State of California first issues a water quality certification to ensure that a project will 
comply with State water quality standards.  Other regulatory guidance from the California 
Department of Fish and Wildlife (CDFW) that regulates the bed, bank, and adjacent riparian 
vegetation of a channel must also be considered.  This Report, however, provides information 
with specific focus only on federally regulated waters and wetlands. 
3.1.1 Tributaries 

Federal waters include tributaries that contribute flow (directly, or indirectly, by means of 
other tributaries) to larger federally protected waterbodies.  Tributaries can provide this connection 
of flow if the stream is ephemeral (flows only during and immediately following rainfall), 
intermittent (seasonal flows), or permanent.  This connection is considered a “significant nexus” 
per decisions by the Supreme Court (531 U.S. 159; 547 U.S. 715).  United States Geological 
Survey (USGS) blue-line streams (“blue-lines”) can provide an initial starting point in determining 
locations of tributaries; however, field surveys must be performed to determine defining 
characteristics of an OHWM, stream function, and a significant nexus to jurisdictional waters.  
Stream channels are formed, maintained, and altered by the water and sediment they carry, and 
the forms they take can vary greatly, year to year; therefore, field surveys are important in 
determining current stream function and jurisdictional limits for any tributary.   

A tributary can be a natural, man-altered, or man-made water body.  A tributary is 
physically characterized by the presence of a channel with defined bed and bank.  Certain 
ephemeral waters in the arid west are distinguishable from geographic features which have a 

Corps jurisdiction 
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significant nexus to downstream waters, but do not have visible surface water year round.  In 
some cases these ephemeral tributaries may serve as a transitional area between the upland 
environment and the downstream waters.  During and following precipitation events, ephemeral 
tributaries collect and transport water and sometimes sediment from the upper reaches of the 
landscape downstream to other waters.  These ephemeral tributaries may provide habitat for 
wildlife and aquatic organisms in downstream reaches.  These biological and physical processes 
may further support nutrient cycling, sediment retention and transport, pollutant trapping and 
filtration, and improvement of water quality; functions that may significantly affect the chemical, 
physical, and biological integrity of downstream waters.  

A natural or manmade break (e.g., rock outcrop, underground flow, dam, weir, diversion, 
or similar break) in the presence of a bed and bank or OHWM does not establish the upstream 
limit of a tributary in cases where a bed and bank and an OHWM can be identified upstream and 
downstream of the break. 
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Summary of Key Points 
(Corps and EPA, 2008) 

The agencies will assert jurisdiction over the following waters: 

 Traditional navigable waters 
 Wetlands adjacent to traditional navigable waters 
 Non-navigable tributaries of traditional navigable waters that are relatively permanent where the tributaries 

typically flow year-round or have continuous flow at least seasonally (e.g., typically three months) 
 Wetlands that directly abut such tributaries 

The agencies will decide jurisdiction over the following waters based on a fact-specific analysis to determine whether 
they have a significant nexus with a traditional navigable water: 

 Non-navigable tributaries that are not relatively permanent 
 Wetlands adjacent to non-navigable tributaries that are not relatively permanent 
 Wetlands adjacent to but that do not directly abut a relatively permanent non-navigable tributary 

The agencies generally will not assert jurisdiction over the following features: 
 Swales or erosional features (e.g., gullies, small washes characterized by low volume, infrequent, or short 

duration flow) 
 Ditches (including roadside ditches) excavated wholly in and draining only uplands and that do not carry a 

relatively permanent flow of water 

The agencies will apply the significant nexus standard as follows: 

 A significant nexus analysis will assess the flow characteristics and functions of the tributary itself and the 
functions performed by all wetlands adjacent to the tributary to determine if they significantly affect the 
chemical, physical and biological integrity of downstream traditional navigable waters 

 Significant nexus includes consideration of hydrological and ecological factors 

Significant nexus includes consideration of hydrological factors including the following: 

 Volume, duration, and frequency of flow, including consideration of certain physical characteristics of the 
tributary 

 Proximity to the traditional navigable water 
 Size of the watershed 
 Average annual rainfall 
 Average annual winter snow pack 

Significant nexus also includes ecological factors including the following: 

 Potential of tributaries to carry pollutants and flood waters to traditional navigable waters 
 Provision of aquatic habitat that supports a traditional navigable water 
 Potential of wetlands to trap and filter pollutants or store flood waters  
 Maintenance of water quality in traditional navigable waters 
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3.2 FEDERAL ENDANGERED SPECIES ACT 

The USFWS has responsibility under the Fish and Wildlife Coordination Act (FWCA), the 
Federal Endangered Species Act (FESA), and other similar wildlife legislation. As discussed 
above, the CWA water quality and other standards are jointly enforced by the EPA, as such, the 
USFWS has authority in evaluating impacts to fish and wildlife from proposed projects that include 
impacts to water resources regulated under the CWA. The FWCA requires that Federal agencies, 
such as the Corps, that construct, license, or permit projects that impact water resources must 
first consult with the USFWS, the National Marine Fisheries Service (NMFS) in some instances, 
and the State fish and wildlife agency, such as the CDFW, regarding the impacts on fish and 
wildlife resources and measures to mitigate these impacts. The FESA requires Federal agencies 
enter formal consultation with the USFWS if a proposed Federal action may affect a federally 
listed species.  

The FESA, administered by the USFWS and the NMFS, provides protection to species 
listed as Threatened or Endangered, and Critical Habitat designated for the protection of such 
species.  The FESA prohibits take of Threatened and Endangered species except under certain 
circumstances and only with authorization from the USFWS through a permit under sections 4(d), 
7, or 10(a) of the FESA.  Under the FESA, take is defined as to harass, harm, pursue, hunt, shoot, 
wound, kill, trap, capture, or collect, or to attempt to engage in any such conduct. 

 Critical Habitat is defined in Section 3(5)(A) of the FESA as: (1) specific areas within the 
geographical area occupied by the species at the time of listing, on which are found those physical 
or biological features that are essential to the conservation of the listed species and that may 
require special management considerations or protection; and (2) specific areas outside the 
geographical area occupied by the species at the time of listing that are essential for the 
conservation of a listed species.  
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4.0 METHODOLOGY 

The information provided in this Report includes a desktop review of the Project region 
and information gathered from field surveys.   

4.1 DESKTOP REVIEW 

Prior to conducting the field survey, a desktop review was performed. The desktop review 
included the preparation and/or investigation of the following resources: 

 Custom Soil Resource Report.  Web Soil Survey. Prepared January 2015.  Natural 
Resources Conservation Service (NRCS).  United States Department of Agriculture;   

 Lichvar, R.W., M. Butterwick, N.C. Melvin, and W.N. Kirchner. 2014. The National 
Wetland Plant List: 2014 Update of Wetland Ratings. Phytoneuron  2014-41: 1-42.  

 Corps Jurisdictional Determination Form Instructional Guidebook.  2007; 

 Corps Wetlands Delineation Manual.  1987.  Wetlands Research Program Technical 
Report Y-87-1 (on-line version) (Environmental Laboratory, 1987); 

 A Field Guide to the Identification of the OHWM in the Arid West Region of the Western 
United States.  2008. (Lichvar et al., 2008);   

 Regional Supplement to the Corps Wetland Delineation Manual: Arid west Region 
(Version 2.0).  2008. (Environmental Laboratory, 2008); 

 USFWS National Wetland Inventory (NWI) Wetland Mapper.  2014. Twitchell Dam, 
Tepusquet Canyon, Sisquoc, Orcutt, Lompoc, Los Alamos, Zaca Creek, Foxen 
Canyon, and Santa Maria quadrangles.  Accessed January 19, 2015; 

 USGS. 7.5 Minute Quadrangles.  Twitchell Dam, Tepusquet Canyon, Sisquoc, Orcutt, 
Lompoc, Los Alamos, Zaca Creek, Foxen Canyon, and Santa Maria. 

 USFWS California Tiger Salamander (Ambystoma californiense) (CTS) Pond Habitats 
- Northern Area. 2010; 

 Federal Emergency Management Agency (FEMA) 100 Year Floodplain Map; 

 90 Day Vernal Pool Fairy Shrimp (Branchinecta lynchi) 2013/2014 Wet Season Survey 
Results for the East Cat Canyon Oil Field.  2014.  Prepared by Padre Associates, Inc.;  

 90 Day Vernal Pool Fairy Shrimp 2014/2015 Wet Season Survey Results for the East 
Cat Canyon Oil Field.  2015.  Prepared by Padre Associates, Inc.;  

 Biological Resources Survey Report for the East Cat Oil Field, Santa Barbara County, 
California.  2015.  Prepared by Padre Associates Inc.; 

 Biological Resources Survey Report for the Natural Gas Import Pipeline, Santa 
Barbara County, California. 2015. Prepared by Padre Associates Inc. ; and 
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 Biological Resources Survey Report for the Electrical Transmission Line, Santa 
Barbara County, California. 2015. Prepared by Padre Associates Inc.  

 Preliminary Hydrology Report for East Cat Canyon Field Redevelopment Project, Ds-
13186-1171.  2014.  Prepared by TJ Cross Engineers.   

4.2 FIELD VISITS 

The information obtained during the desktop review was used to conduct a field survey on 
March 18, 2015, focused on the water resources within the proposed Project Site, the Natural 
Gas Pipeline route, and the Electrical Transmission Line route.  This survey included an 
investigation of the OHWM of Cat Canyon Creek and Long Canyon Creek, and a pool located 
within the Project Site that has been documented holding water throughout the growing season.  
The field survey was completed during the typical growing season for the area, in which plants 
can be most easily identifiable.  Vegetation within the survey area was recorded and the indicator 
status of each species was determined using the National Wetland Plant List (Lichvar et al., 2014).  
The indicator status refers to the relative frequency with which a plant species occurs in areas 
that support wetland hydrology and/or soils, as summarized in Table 1. 

Table 1.  National Wetland Plant List Definitions of Indicator Categories 

Indicator Status Definition   
(Lichvar et al., 2014) 

Obligate Wetland (OBL) Always occur in wetlands 

Facultative Wetland (FACW) Usually occur in wetlands, but may occur in non-wetlands 

Facultative (FAC) Occur in wetlands and non-wetlands 

Facultative Upland (FACU) Usually occur in non-wetlands, but may occur in wetlands 

Upland (UPL) Almost never occur in wetlands 

To be Determined (TBD) Status not yet determined 
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5.0 FINDINGS 

The following discussion of water resources includes those documented within the Project 
region based on a desktop review and information retained from field surveys.  The following 
section separately discusses the Project Site, Natural Gas Pipeline, and Electrical Transmission 
Line. Section 6.0 provides further information regarding functions and services of water resources 
and federally listed Threatened and Endangered species that may be impacted by Project 
activities. 
5.1 PROJECT SITE 

The Project Site is located within the Solomon Hills and the Gato Ridge mountain ranges 
in East Cat Canyon where the topography generally consists of dense oak woodland and shrub 
habitats comprised of steeply to moderately incised canyons and drainages, moderate to steep 
hills, and valleys that provide water drainage.  Long Canyon and Olivera Canyon are two 
predominant valleys occurring within the Project Site. The USFWS NWI (2015) indicates that 
there are no wetland features within the Project Site (Figure 4 – NWI Wetland Map).  TJ Cross 
Engineers (2014) completed a hydrology study for the Project Site and designated six distinct 
watershed boundaries associated with the USGS blue-lines contained within the Project Site.  The 
watersheds are identified as the following:  Unnamed Blueline #1, Unnamed Blueline #2, 
Unnamed Blueline #3, Olivera Canyon Creek, Long Canyon Creek, and Cat Canyon Creek 
(Appendix B – Watershed Map).  Cat Canyon Creek and several of the unnamed blue-lines are 
located within FEMA 100 year floodplains (Figure 5 – FEMA 100 Year Floodplain Map). 

A watershed is an area of land that drains water from the hillsides into a common low 
elevation area, including stream channels, rivers, or lakes. A watershed boundary is the divide 
that separates one drainage area from another, typically defined by topography, such as a ridge 
top.  The hydrological and ecological functions of a watershed include rainwater collection, water 
storage, and it provides habitat for plants and animals.  The six watersheds contained in the 
Project Site and the immediate surrounding region are generally defined by the ridgelines above 
the moderate to steeply incised canyons surrounding the blue-line, and consist of habitats 
including oak woodland, grasslands, coastal scrub, rocky outcrops, and areas that have been 
disturbed by past and on-going oil production and agricultural activities.   

The blue-lines within the Project Site are ephemeral and remain dry for the majority of the 
year except during and immediately following rainfall.  They do not provide a perennial water 
supply for aquatic wildlife, such as fish, that rely on a continual water source for survival and/or 
breeding; however they do provide migration corridors for wildlife and supply water to wetlands 
that provide habitat for wildlife, including special-status species. The USGS topographic maps 
illustrate that these blue-lines connect to the adjacent Sisquoc River, and associated floodplain, 
located to the north of the Project Site (refer to Appendix B). This river is subject to moderate to 
heavy seasonal flows and provides suitable habitat for a variety of wildlife, including several 
special-status plants and animals.   

The Project footprint will include direct impacts Long Canyon Creek and Cat Canyon 
Creek.  The following sections provide further information specific to these two drainages.  
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5.1.1 Cat Canyon Creek 

Cat Canyon Creek is a blue-line drainage illustrated on USGS imagery.    While this 
drainage is ephemeral, its incisive morphology and channel sand deposits indicate potential to 
carry high energy, high volume flow from the Project site northward to the Sisquoc River.  The 
Sisquoc River integrates into the Santa Maria River, which provides water storage and drainage 
for the larger Santa Maria Valley.  This riverine system meets with the Pacific Ocean 
approximately 3,700 feet (0.7 miles) from the Project Site. 

Cat Canyon Creek occurs along the western boundary of the Project Site and intersects 
under the main entrance into the Project Site (Photo 1) through one large culvert (Photo 2).   

 
 

Photo 1.  Cat Canyon crossing into west end of Project Site 
(aspect: east). 

Photo 2.  Large culvert within Cat Canyon Creek, 
supporting the main entrance (aspect: 
north). 

As proposed, the Project will utilize the existing crossing during the initial Project 
construction, while concurrently constructing a new Project site entrance located approximately 
300 feet northwest (downstream) of the existing entrance.  The new site entrance is being 
developed to safely enable two-way traffic into and out of the Project Site.  This existing site 
entrance will remain in place following construction of the new site entrance across Cat Canyon 
Creek.  A preliminary drawing of the proposed crossing is provided as Figure 6 - Cat Canyon 
Creek Crossing. 
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During the March 18, 2915 field visit, the location for the proposed Cat Canyon Creek 
crossing was investigated.  The channel of the drainage is primarily bare sand.  Indicators of an 
OHWM were apparent and included identification of a well-defined sandy stream bottom, drift 
deposits (organic debris collection), narrow berms created by sediment deposits, plant 
germination, thickening vegetation above the OHWM due to lack of disturbance from moderate 
events, and transitions in vegetation (Photographs 3 and 4).  Within the channel, were 
occurrences of germination of annual yellow sweet clover (Melilotus indicus) and ripgut brome 
(Bromus diandrus) seedlings.  The immediate banks were scattered with arroyo willow (Salix 
lasiolepis), mulefat (Baccharis salicifolia), blue elderberry (Sambucus mexicana), poison oak 
(Toxicodendron densilobum), and sandbar willow (Salix exigua). The drainage and its immediate 
banks are bounded in the upland areas by coast live oak (Quercus agrifolia) woodland and 
California coastal scrub, consisting of black sage (Salvia mellifera), coyote brush (Baccharis 
pilularis), and California sagebrush (Artemisia californica).  

  

Photo 3. Cat Canyon sandy bottom within Project 
footprint (aspect: south).               

Photo 4. Cat Canyon sandy bottom within Project 
footprint (aspect: north). 
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5.1.2 Long Canyon Creek 

Long Canyon Creek is a blue-line illustrated on USGS imagery and is topographically 
lower in elevation than the immediate surroundings, providing a point of water accumulation 
during periods of rainfall.  This drainage is ephemeral and does not provide regular surface water 
flow. When water is present within the drainage, it flows to the north, through numerous private 
properties.  It is significantly channelized when the drainage meets up with Foxen Canyon Road, 
and runs along the road, adjacent to rotational agricultural fields, then through the Hansen 
Aggregates sand and gravel quarry located immediately adjacent to the Sisquoc River.  A review 
of historical aerial images (1938 and 1967) shows that Long Canyon Creek has a historical 
connection to the Sisquoc River at the location of the quarry (refer to Figure 7 – Historical Aerial 
Images).  More recent aerial images (2014) and a review of Google Earth imagery (2015) indicate 
that a connection to the Sisquoc River through the quarry may still be present; however, due to 
access constraints, no field surveys were conducted at the quarry site.   

The Project footprint includes three road improvements crossing Long Canyon Creek.  The 
road improvements include one culvert installation and two Arizona crossings.  Preliminary 
drawings of the proposed crossings are provided as Figure 8.  Figure 8 also provides the USGS 
blue-line for Long Canyon. 

During the March 18, 2015 field visit, the length of Long Canyon Creek was walked and 
indicators of an OHWM were intermittent and only observed in some locations. An OWHM was 
observed and documented (GPS) near the southern-most Project crossing.  The Project proposes 
to improve this existing crossing and install a culvert in the drainage (Photo 5).  The OHWM 
averaged approximately 9 feet wide, and indicators observed included defined sandy channel, 
erosional rilling, vegetation transitions, and germination of seedlings (Photo 6). 

  

Photo 5. Existing Long Canyon Creek crossing proposed for 
improvements with a culvert installation (aspect: 
west). 

Photo 6. Immediately downstream of the existing crossing 
where indicators of an OHWM were observed 
(aspect: north). 
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The remaining two Project road improvements within Long Canyon Creek occur at existing 
road crossings (Photographs 7 and 8).  Observations of OHWM indicators were not readily visible 
at these locations; however, the crossings occur along the lower elevations where water would 
likely accumulate from the surrounding hillsides.  The vegetation at these locations consisted of 
upland grassland species. 

  

Photo 7. Existing crossing proposed for road 
improvements (Arizona crossing) along Long 
Canyon Creek (aspect: west). 

Photo 8. Existing crossing proposed for road 
improvements (Arizona crossing) along 
Long Canyon Creek (aspect: southwest). 

 
Review of historical aerial imagery illustrates disturbance within the Long Canyon Valley, 

including tilling of soil for crop production and stock pond creation in the upper reaches of the 
drainages, upstream from the Project Site.  These disturbances may have altered the drainage; 
however, the valley remains as the low-lying elevation that collects water from the eastern and 
western facing slopes and provides drainages for the Long Canyon watershed.  During the March 
2015 field survey, no observations of flow inhibitors, such as earthen dam impoundments, were 
observed within the Project Site, and road crossings were provided with culverts or were low-lying 
dirt roads that would not impede flow, when flow is present.  

The Long Canyon watershed encompasses 893 acres and ultimately discharges into the 
Sisquoc River to the north.  The soils along the Long Canyon creek corridor are categorized as 
Hydrological Soils Group C (high runoff potential) and Group A (low runoff potential) located within 
the channels and along the southern end of the watershed (TJ Cross, 2014). The soil is described 
as Corralitos Loamy Sand, 2 to 9 percent slopes, and is found in alluvial fan settings (NRCS, 
2014).  The term alluvial refers to a deposition of sand, silt, or other sediments carried by flowing 
water. 
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5.1.3 Wetlands 

The Project Site was also investigated for isolated and/or adjacent wetlands that may be 
afforded Federal protection.  The results of a web soil survey (NRCS, 2015), provided as Appendix 
C – NRCS Custom Soil Resource Report, described the Project Site consisting of steep hillsides 
of well drained, sand and fine sandy loam from soft weathered sandstone/alluvium bedrock (San 
Andreas-Terra complex and Arnold sand) that drain water into the low-lying valleys that consist 
of sandy alluvial fans (Corralitos loamy sand) where water infiltrates soon after rainfall.  The soil 
survey indicated that no soils occurring within the Project Site were hydric. 

Field visits on January 15 and 16, 2013 (Padre, 2015a), documented pooled water within 
the Project Site following recorded rainfall of 0.13 inch on January 10, 2013.  Several depressional 
pools were identified along abandoned well pads or containment basins that were previously 
graded and cleared of vegetation and some with a road base.  The majority of the pools did not 
support vegetation and no endemic vernal pool species were observed during field visits.  Few 
(under twelve) of the pools contained sparse vegetation on the perimeter, consisting primarily of 
non-native species including brass buttons (Cotula coropifolia), annual rabbitsfoot grass 
(Polypogon monspeliensis), rattail sixweeks grass (Festuca myuros), and yellow sweet clover 
(Melilotus indicus).  Hydrophytic vegetation was not predominant and hydrology indicators were 
only present following rainfall and not during the region’s growing season.  In addition, all pools 
were located on disturbed/compacted soils that do not meet hydric soil specifications.   

The Project site was visited again on February 13, 2013 (Padre, 2015a), and the pools 
were all dry except for two that were once used as containment basins during past oil field 
operations (Pool A and Pool B).  Pool B is fenced off from cattle, and during the February 2013 
survey, had an impervious concrete/asphalt base with no emergent vegetation.  Pool A was open 
to cattle and other wildlife to use and was underlain by a claypan, which was capable of holding 
water for longer hydroperiods.  Pool A contained non-native brass button patches with component 
species consisting of parish’s spikerush (Eleocharis parishii), toad rush (Juncus bufonius), yellow 
sweet clover, rattail sixweeks grass, and annual rabbitsfoot grass.  

Follow up spring botanical surveys were completed throughout the month of April 2013 
(Padre, 2015), and the only remaining water identified within the Project Site was observed at 
Pool A where water persisted and a small patch of brass buttons patches was identified and 
further surveyed using the California Native Plant Society (CNPS) and CDFW Protocol for 
Combined Vegetation Rapid Assessment and Relevè Sampling (California Native Plant Society, 
2011).  Data sheets for these surveys are provided within Appendix D – Data Sheets.  None of 
the remaining pools contained sufficient hydrophytic vegetation or hydroperiod consistent with 
Federal wetland definitions and were not further examined. 

During the recent March 18, 2015 field survey, Pool A was surveyed to document wetland 
characteristics (Photographs 9 and 10).  Pool A is a shallow depression with pooled water located 
on an abandoned well pad, adjacent to an unpaved access road.  It is surrounded on one side by 
a steep cut in the hillside, indicating past land use disturbance. Due to the general site 
characteristics of Pool A, the pool was characterized as an “atypical situation”, as outlined in 
Section F of the Corps 1987 Manual. Specifically, Pool A is considered to be man-induced wetland 
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which is defined as a wetland that has been purposefully or incidentally created by human 
activities. 

  

Photo 9. Pool A observed on March 18, 2015 
(aspect: south). 

Photo 10. Pool A observed on March 18, 2015 
(aspect: south). 

During the March 2015 field survey, Padre conducted a routine wetland determination 
utilizing the Corps 1987 Manual and Corps Arid West Regional Supplement (2008), to further 
determine if the pool may be provided Federal protection.  The Corps defines a wetland using a 
three parameter test in which all parameters must all occur to be classified as a Federal wetland.  
These parameters include: hydrology, soil, and vegetation.  The vegetation observed included 
brass buttons (Cotula coronopifolia) (obligate wetland always occurring in wetlands), toad rush 
(Juncus bufonius) (facultative wetland usually occurring in wetlands), creeping spike rush 
(Eleocharis macrostachya) (obligate-facultative wetland), and ripgut brome (Bromus diandrus) 
(upland) as dominate plant composition, indicating the presence of hydrophytic vegetation.  
Hydrology indicators observed include: surface water, high water table, saturation, water marks, 
aquatic invertebrates, and presence of a shallow aquitard; indicating the presence of wetland 
hydrology.  A soil pit was examined for presence or absence of hydric soil indicators.  The soil 
was identified as a sandy loam with no hydric soil indicators (i.e., redoximorphic features, depleted 
soils, etc.) observed.  Refer to Appendix D for the wetland delineation data sheet. In summary, 
the wetland delineation concluded that Pool A is not a Federal wetland because positive indicators 
for at least one of the three parameters is absent, as per paragraph 72, Section F- Atypical 
Situations of the Corps 1987 Manual.   
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5.2 NATURAL GAS PIPELINE  

The Natural Gas Pipeline route is located under existing paved roads with established 
culverts that maintain water flow.  The Natural Gas Pipeline route is situated along side rotational 
row-crop agriculture and vineyards, city development, large residential lots grazed by livestock, 
and open space.  During a reconnaissance-level field survey, USGS blue-lines that transect 
throughout the proposed Natural Gas Pipeline route were observed to be ephemeral and consist 
of dry, loose sand and rock with moderate to dense scrub and scattered oak woodland habitat. 
There are also a number or agricultural drainages that are regularly cleared of vegetation and the 
presence of water is irregular and dependent on crop irrigation cycles.  

There are 11 blue-line crossings within the Natural Gas Pipeline route including Cat 
Canyon Creek, Orcutt Creek, Graciosa Canyon Creek, and eight unnamed drainages (Figure 9 – 
Natural Gas Pipeline Blue-Line Crossings).  The blue-lines located in the western portion of the 
pipeline route flow northwest into Orcutt Creek, which continues northwest to the Santa Maria 
River and into the Pacific Ocean.  The blue-lines that transect the eastern portion of the Natural 
Gas Pipeline route generally flow northeast into the Sisquoc/Santa Maria River. As proposed, the 
Project will incorporate horizontal directional drilling (HDD) techniques to install the pipeline under 
the blue-line crossings, as necessary.   

The blue-line drainages were not surveyed by Padre Biologists due to limited access; 
however, the drainages were examined from the road right-of-ways and indicators for OHWM 
were present at each blue-line crossing. 

5.3 ELECTRICAL TRANSMISSION LINE 

The Electrical Transmission Line is proposed to extend from the western portion of the 
Project Site to an adjacent parcel to the west.  The transmission line transects Cat Canyon Creek 
and the adjacent Cat Canyon Road; however, proposed Project activities will not result in impacts 
to the bed or bank of Cat Canyon Creek.  The habitat occurring along this route consists primarily 
of grazed non-native grassland, disturbed scrub, and sparse oak tree canopy.  Riparian habitats 
do not occur in this section of Cat Canyon Creek. 
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6.0 FEDERALLY PROTECTED PLANT AND WILDLIFE SPECIES 

The watersheds and drainages occurring within the Project Site and along the Natural Gas 
Pipeline route provide a significant nexus for water resource to the Sisquoc River region.  During 
periods of flow in these drainages, they perform numerous beneficial functions for the region, 
including groundwater recharge, stream recharge, pollution filtration, flood control, and habitat for 
terrestrial and aquatic wildlife.  Although these drainages are ephemeral and do not contain water 
year round, they continue to perform numerous beneficial functions for wildlife habitat by providing 
nesting habitat, cover, food, and migratory corridors.   

The Project is located within a region known to support several federally listed species, 
including La Graciosa thistle (Cirsium scariosum var. loncholepis), Lompoc yerba santa 
(Eriodictyon capitatum), southern steelhead (Oncorhynchus mykiss), California tiger salamander 
(Ambystoma californiense)(CTS), and California red-legged frog (Rana draytonii)(CRLF). These 
species have been documented throughout the region by CDFW’s California Natural Diversity 
Database (CNDDB) (CDFW, 2015) and/or designated as USFWS Critical Habitat (USFWS, 
2015).  The table below provides a summary of federally listed species documented in the Project 
region (USGS quadrangles:  Sisquoc, Foxen Canyon, Lompoc, Los Alamos, Orcutt, Santa Maria, 
Tepusquet Canyon, Twitchell Dam, and Zaca Creek) and a summary of the species’ potential to 
occur within the Project Site/Natural Gas Pipeline route/Electrical Transmission Line route, their 
current status, habitat description, and nearest documented occurrence. 

Table 2.  Federally Listed Species of the Project Region 

Common Name 

Scientific Name 
(Arranged alphabetically by 

scientific name) 

Regulatory 
Status1 General Habitat Description Nearest Documented Occurrence 

Project Site, Natural Gas 
Pipeline, Electrical 
Transmission Line 
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Plants 
Gambel’s water cress 
Nasturtium gambelii 
 

FE, ST,  
Rank 1B.1 

Marshes and swamps 
(freshwater or brackish). 

Barka Slough, San Antonio Valley, 
approximately four miles from the 
Natural Gas Pipeline (CDFW, 
2015). 

X X  X 

Gaviota tarplant  
Deinandra increscens ssp. 
villosa 

FE, SE 
Rank 1B.1 

Coastal scrub, valley and foothill 
grassland, coastal bluff scrub.   

3.5 miles west of Orcutt on Highway 
1; approximately 13 miles from the 
Project site (CDFW, 2015). 
Potential for occurrence along the 
Natural Gas Pipeline. 

X X  X 

La Graciosa thistle  
Cirsium scariosum var. 
loncholepis 

FE, ST 
Rank 1B.1 

Mesic and sandy cismontane 
woodland, coastal dunes, riparian 
scrub, brackish marshes, valley 
and foothill grassland. 

Canada de Las Flores; 2.5 miles 
north of Los Alamos Valley; 
approximately 4.0 miles from the 
Project site (CDFW, 2015).  
Potential for occurrence along the 
Natural Gas Pipeline. 

X X  X 

Lompoc yerba santa  
Eriodictyon capitatum 

FE, SR, 
Rank 1B.2 

Closed-cone coniferous forest, 
maritime chaparral. 

Orcutt Oil Field; Graciosa Ridge; 
Solomon Hills; 6.7 miles west of the 
Project site (CDFW, 2015).  

 X   
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Table 2.  Federally Listed Species of the Project Region 

Common Name 

Scientific Name 
(Arranged alphabetically by 

scientific name) 

Regulatory 
Status1 General Habitat Description Nearest Documented Occurrence 

Project Site, Natural Gas 
Pipeline, Electrical 
Transmission Line 
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Vandenberg monkeyflower  
Mimulus fremontii var. 
vandenbergensis 

FE 
Rank 1B.1 

Chaparral (Burton Mesa), 
cismontane woodland.  Sandy, 
often disturbed areas. 

La Purisima Mission State Historic 
Park; approximately 11.8 miles from 
the Project site (CDFW, 2015).   

X   X 

Invertebrates 

Vernal pool fairy shrimp 
Branchinecta lynchi 

FT Vernal pools. Wet season protocol-level surveys 
within the Project site resulted in 
negative findings (Padre, 2015).   
Nearest occurrence in Sargent Fee 
(Padre, 2010), within one mile from 
the proposed Natural Gas Pipeline. 

X X   

Fish 

Southern steelhead  
Oncorhynchus mykiss 
irideus 

FE, SSC Warmer waters and more 
variable conditions from Santa 
Maria river into San Diego 
County. 

USFWS critical habitat occurs along 
the Sisquoc River, within one mile 
of the Project Site.   X   

Unarmored threespine 
stickleback 
Gasterosteus aculeatus 
williamsoni 

FE, SE Weedy pools, backwaters and 
emergent vegetation at the 
stream edge in small southern 
California streams.   

Nearest known location:  San 
Antonio Creek, greater than five 
miles from the Project Site (CDFW, 
2015).  

 X   

Amphibians 

Arroyo toad 
Anaxyrus californicus 
 

FE, SSC Rivers with sandy banks, willows, 
cottonwoods, and sycamores; 
loose, gravely areas of streams 
in drier parts of range.   

Nearest known location: Sisquoc 
River, approximately 3.8 miles 
north-northwest of the Project Site 
(CDFW, 2015).  X   

California red-legged frog 
Rana draytonii 

FT, SSC Lowlands and foothills in or near 
permanent sources of deep water 
with dense, shrubby or emergent 
riparian vegetation. 

Nearest known location:  along the 
Sisquoc River, approximately 2.5 
miles north and northeast of the 
Project Site (CDFW, 2015). 
 

 X  X 

California tiger salamander 
Ambystoma californiense 
 

FE, ST, SSC Need underground refuges, 
especially ground squirrel 
burrows and vernal pools or other 
seasonal water sources for 
breeding.   

Nearest known location:  east round 
pond located east of Highway 101, 
approximately 4.2 miles southwest 
of the Project Site (CDFW, 2015). X X  X 

Birds 
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Table 2.  Federally Listed Species of the Project Region 

Common Name 

Scientific Name 
(Arranged alphabetically by 

scientific name) 

Regulatory 
Status1 General Habitat Description Nearest Documented Occurrence 

Project Site, Natural Gas 
Pipeline, Electrical 
Transmission Line 
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Least Bell’s vireo 
Vireo bellii pusillus 

FE, SE, M Low riparian in vicinity of water or 
in dry river bottoms, below 2000 
feet. 

Nearest known location: Sisquoc 
River in Foxen Canyon, 
approximately three miles east-
northeast of Project Site. (CDFW, 
2014).  Protocol level surveys were 
completed by Padre in 2014 and no 
least Bell’s vireo were detected at 
the Project Site (Padre, 2015).   
 

X X   

Notes: 
1Status Codes: 

     FT        Federal Threatened (USFWS/NMFS)  
     ST        State Threatened (CDFW) 
     FE        Federal Endangered (USFWS/NMFS)  
     SE        State Endangered (CDFW) 
     SR            State Rare (CDFW) 
 
 

Status Codes continued: 
SSC        California Species of Special Concern (CDFW) 

 BCC    Bird of Conservation Concern (USFWS) 
M        Migratory Bird Treaty Act (USFWS) 
WL        Watch List (CDFW) 
FP        Fully Protected (CDFW) 

G1/S1 Global/State Rank, less than 6 viable element occurrences (Eos) OR less than 1,000 individuals OR less than 2,000 acres.  Critically 
Imperiled– At very high risk of extinction or elimination due to extreme rarity, very steep declines, or other factors. 

G2/S2 Global/State Rank, 6-20 Eos OR 1,000-3,000 individuals OR 2,000-10,000 acres.  Imperiled – At high risk of extinction or elimination due to 
very restricted range, very few populations or occurrences, steep declines, or other factors. 

G3/S3 Global/State Rank, 21-80 Eos or 3,000-10,000 individuals OR 10,000-50,000. Vulnerable – At moderate risk of extinction or elimination due to 
a restricted range, relatively few populations or occurrences, recent and widespread declines, or other factors. 

G4/S4 Global/State Rank.  Apparently secure – this rank is clearly lower than S3 but factors exist to cause some concern; i.e. there is  some threat, 
or somewhat narrow habitat 

S5/G5 Global/State Rank.  Common, widespread, and abundant.  Population or stand demonstrably secure to ineradicable due to being commonly 
found in the world 

SH/GH Global/State Rank.  Possibly Extinct – Known from only historical occurrences but still some hope of rediscovery. 
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Table 3 provides a summary of Critical Habitats occurring within ten miles of the Project 
Site. Figure 10 – Federally Protected Biological Resources within Project Vicinity provides 
illustration of federally listed species and designated Critical Habitat within ten miles of the Project 
Site. 

Table 3.  Critical Habitat Occurring Within Ten Miles of the 
Project Site 

Critical Habitat Distance from Project Site 

Arroyo Toad Critical Habitat 2.5 miles east  

California Red-Legged Frog Critical Habitat 5.5 miles northeast  

California Tiger Salamander Critical Habitat 3.3 miles southwest 

La Graciosa Thistle Critical Habitat 3.0 miles southwest 

Lompoc Yerba Santa Critical Habitat 5.4 miles west  

Southern Steelhead Critical Habitat 0.7 miles north-northeast  

Vandenberg Monkeyflower Critical Habitat 5.8 miles south 
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Further discussion below is provided for the species that have a potential to occur in the 
Project Site, along the proposed utility corridors, and/or the Project occurs within ten miles from 
designated Critical Habitat (Figure 10). 

Arroyo Toad Critical Habitat.  No federally designated Critical Habitat for arroyo toad 
(Bufo californicus) occurs within the Project Site, Natural Gas Pipeline, or Electrical Transmission 
Line; however, it does occur to the east within 2.5 miles of the Project site in the upstream reaches 
of the Sisquoc River.   

California red-legged frog. Critical Habitat for the CRLF does not occur within the Project 
Site, Natural Gas Pipeline, or Electrical Transmission Line; however, it does occur within a five 
mile radius of the Project Site and immediately adjacent to the proposed Natural Gas Pipeline 
route along Graciosa Road, near the western terminus of the proposed pipeline corridor.  The 
CNDDB query resulted in the identification of several documented occurrences of CRLF within 
five miles of the Project Site (CDFW, 2015).  These occurrences are primarily located within 
pools/ponds along the Sisquoc River to the north of the Project Site.  No CRLF have been 
documented within the Project Site.  CRLF have been documented to the south of Project Site by 
Sage Institute, Inc. (2012) in a small stock pond (pond “E”) during a CRLF eye-shine survey in 
June of 2011.  Suitable breeding habitat does not occur within the Project site or within the Project 
utility corridors; however, CRLF may utilize portions of the Project Site for migratory routes to 
suitable breeding ponds.  Following discussions with the USFWS, protocol-level CRLF surveys 
were deemed not warranted due to lack of suitable habitat within the Project Site. 

California tiger salamander. The Project is located within the Santa Barbara County 
Distinct Population Segment (DPS) for federally Endangered CTS, and is located between three 
distinct DPS Critical Habitat Units provided protection by the USFWS:  Unit 1 – Western Santa 
Maria/Orcutt, Unit 2 – Eastern Santa Maria, and Unit 3 – Western Los Alamos/Careaga.   The 
Project Site is located within five miles from Critical Habitat for this species (USFWS, 2005) and 
documented breeding pools (Storrer, 2013).  The Natural Gas Pipeline route is located along the 
southern border of the Critical Habitat and occurs within one mile from a known breeding pond 
(TWDA-12), located near East Clark Avenue and Dominion Road.  The USFWS has also 
identified several pools with aerial imagery that have not necessarily been surveyed and may or 
may not contain suitable breeding or upland habitat; however, the USFWS is interested in their 
protection (USFWS, 2010).  Two of these ponds are referred to as: Olivera Canyon Pond (SISQ-
20), located within the Project Site (not within the Project footprint), and Long Canyon Pond 
(SISQ-19), located on a parcel adjacent to the Project Site.  Olivera Canyon Pond does not hold 
water for long durations, did not hold water following any given rain event in the winter months of 
2013, 2014, or 2015, and therefore has not been subject to aquatic sampling.  Long Canyon Pond 
is located on private property and there is limited access and information available.  However, 
based on historical aerial photo review, this feature appears to hold water for a significant period 
of time following rainfall.  No aquatic surveys have been performed at Long Canyon Pond.  
Although not identified as a potential breeding pond by USFWS, aquatic sampling was conducted 
at Pool A (referenced above) in March and May of 2015. Results of the sampling were negative 
for CTS. 
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A CTS habitat assessment completed by Mr. Vince Semenson in 2007 and a second 
completed by Storrer Environmental in 2011 determined that upland habitat within the Project Site 
was not suitable for CTS.  Surveys completed by Sage Institute, Inc. (2012) identified several 
small stock ponds within the adjacent ERG Operating Company, LLC property to the immediate 
west of the Project Site that may also provide suitable habitat for CTS.  Aquatic surveys of these 
ponds were carried out by ERG Resources LLC consultant, Paul Collins, and concluded that no 
CTS were found (Collins, 2014).  Despite these conclusions, discussions with the USFWS and 
CDFW indicated that protocol-level surveys were necessary to determine presence or absence 
of the species occurring within the Project Site.  Based on these agency discussions, an upland 
drift net array was designed to capture the most plausible salamander movements through the 
Project Site.  This ‘most plausible pathways’ driftnet survey approach was chosen over the 
standard USFWS protocol, due to the infeasibility of covering 95 percent of the property boundary.  
These surveys were approved by the USFWS and CDFW and initiated in October of 2014.  The 
drift nets were removed in May and resulted in no observations of CTS or any other federally 
listed species.   

Within the Project footprint, and within the proposed routes for the Natural Gas Pipeline 
and Electrical Transmission Line, Project activities are not expected to include any activities in or 
adjacent to any known pools with the potential to support California tiger salamander. 

Gambel’s watercress. No Gambel’s watercress was observed within the Project Site, 
Natural Gas Pipeline, or Electrical Transmission Line; however, suitable habitat may occur in 
wetland and grassland communities adjacent to the Natural Gas Pipeline. Additionally, a common 
species of watercress (Nasturtium officinale) was observed within a small drainage feature along 
Graciosa Road near the Natural Gas Pipeline route, and as such, indicates that there is potential 
for Gambel’s watercress to occur. The Natural Gas Pipeline route is proposed in the existing 
roadway; therefore, Project activities are not expected to include any vegetation or topsoil removal 
that may contain a potential seed bank for this species. 

Gaviota tarplant. No Critical Habitat for federally Endangered Gaviota tarplant occurs in 
the Project Site, Natural Gas Pipeline, or Electrical Transmission Line.  The CNNDB query 
resulted in the nearest documented occurrence approximately 13 miles northwest of the Project 
Site (CDFW, 2015). Additionally, the closest critical habitat unit, the Gaviota Tarplant Sudden 
Peak Unit, occurs more than 20 miles to the southwest of the Project Site and the Electrical 
Transmission Line route and approximately 16 miles southwest of the western terminus of the 
Natural Gas Pipeline route.  No Gaviota tarplant was observed during appropriately timed 
botanical surveys within the Project Site completed in 2014 (Padre, 2015). 

La Graciosa thistle. No Critical Habitat for federally Endangered La Graciosa thistle 
occurs in the Project Site or Electrical Transmission Line; however, the Santa Maria River-Orcutt 
Creek Critical Habitat Unit (No. 2) occurs along Graciosa Road in the western portion of the 
proposed Natural Gas Pipeline.  Additionally, the Cañada de Las Flores Critical Habitat Unit (No. 
3) occurs within five miles to the south of the Natural Gas Pipeline.  The Natural Gas Pipeline 
route is proposed in the existing roadway; therefore, Project activities are not expected to result 
in impacts to Critical Habitat.  No La Graciosa thistle was observed during appropriately timed 
botanical surveys within the Project Site completed in 2014 (Padre, 2015). 
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Lompoc Yerba Santa Critical Habitat.  No federally designated Critical Habitat for 
Lompoc yerba santa (Eriodictyon capitatum) occurs within the Project Site, Natural Gas Pipeline, 
or Electrical Transmission Line; however, the Lompoc Yerba Santa - Solomon Hills Unit is located 
approximately 5.4 miles west of the Project Site, five miles west of portions of the Electrical 
Transmission Line, and approximately 0.8 mile east of the western terminus of the Natural Gas 
Pipeline near Graciosa Road. 

Southern steelhead. The Sisquoc River is designated as an evolutionary significant unit 
(ESU) for federally Endangered southern steelhead and designated Critical Habitat regulated by 
the NMFS.  This river does not intersect the Project Site, Natural Gas Pipeline, or Electrical 
Transmission Line; however, Cat Canyon Creek and Orcutt Creek are tributaries within this 
system.   

Vandenberg monkeyflower. No Critical Habitat for federally Endangered Vandenberg 
monkeyflower occurs in the Project Site, Natural Gas Pipeline, or Electrical Transmission Line. 
The CNDDB query resulted in the nearest documented occurrence approximately 11.8 miles 
southwest of the Project Site (CDFW, 2015).  Designated Critical Habitat including the following 
Critical Habitat Units, the Vandenberg Unit (No. 1), Santa Lucia Unit (No. 2), the Encina Unit (No. 
3), and the La Purisima Unit (No. 4), occur more than 10 miles to the southwest of the Project site 
and Electrical Transmission Line route; however, are approximately six miles from the western 
terminus of the Natural Gas Pipeline route.  No Vandenberg monkeyflower was observed during 
appropriately timed botanical surveys within the Project Site completed in 2014 (Padre, 2015).  
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7.0 SUMMARY AND DISCUSSION 

USGS blue-lines identified within the Project Site include Cat Canyon Creek, Long Canyon 
Creek, and Olivera Canyon Creek, as well as three additional unnamed drainages.  Construction 
of Project entrances will impact Cat Canyon Creek and Long Canyon Creek.  The proposed 
Natural Gas Pipeline route will intersect 11 USGS blue-lines by methods of HDD. The Electrical 
Transmission Line will transect Cat Canyon Creek; however, the proposed activities associated 
with these utilities will not result in impacts to the bed or bank of the drainage. 

On March 18, 2015, Padre Biologists completed a field visit to the Project Site to identify 
the extent of jurisdictional waters within the limits of the Project footprint, and any isolated 
wetlands that may be impacted by Project activities.  The information obtained from this field visit 
and during the desktop review was used to analyze the extent of water resources within the 
Project footprint.  In addition, a desktop review and previous surveys conducted in 2013 and 2014 
along the proposed Natural Gas Pipeline route were used to analyze the extent of water resources 
that intersect the route.  

The extent of Federal jurisdiction is often determined by the OHWM.  A clearly defined 
OHWM was evident during field surveys within Cat Canyon Creek, within the proposed Project 
footprint.  This area is likely afforded protection by the CWA.  The OHWM along Long Canyon 
Road has been disturbed, and is intermittently visible, or absent, at many locations.  Drought, 
agriculture, and ranching activities have likely contributed to these conditions. The most 
problematic OHWM delineations are associated with the commonly occurring 
ephemeral/intermittent channel forms that dominate the Arid West landscape. The climate of the 
region drastically influences the hydrology, channel-forming processes, and distribution of OHWM 
indicators such that delineations can be inconsistent (over space and time) and problematic 
(Lichvar, 2008).  Despite the lack of a continuous and distinct OHWM, it is evident that the location 
of Long Canyon Creek provides the main drainage for the watershed in this area, which is further 
supported by the occurrence of alluvial soils.  In addition, historical aerial photographs and current 
Google Earth imagery shows a connection to the Sisquoc River.   

The agencies will decide jurisdiction over the following types of waters when they have a 
significant nexus with a traditional navigable water: (1) non-navigable tributaries that are not 
relatively permanent, (2) wetlands adjacent to non-navigable tributaries that are not relatively 
permanent, and (3) wetlands adjacent to, but not directly abutting, a relatively permanent tributary 
(e. a., separated from it by uplands, a berm, dike or similar feature) (EPA, 2008). Based on figures 
and information provided in this report, Long Canyon Creek may be considered a non-navigable 
tributary that is not relatively permanent that has a significant nexus to a TNW (via the Sisquoc 
River) and is likely afforded protection by the CWA. 

The 11 blue-lines intersecting the proposed Natural Gas Pipeline displayed identifying 
features of an OHWM.  However, due to the use of HDD methods, no impacts are expected as a 
result of pipeline installation activities, and as such no protection is necessary under the CWA, 
and likely will not be regulated by the Corps. The March 2015 field survey, and previous field 
surveys, did not result in the identification in isolated wetlands within the Project Site or along the 
proposed utility lines.  
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Federally listed Threatened and Endangered species may occur in the Project Site and 
surrounding region, including within the Natural Gas Pipeline route.  These species include La 
Graciosa thistle, Gaviota tarplant, Vandenberg monkeyflower, southern steelhead, CTS, and 
CRLF.  None of these species were identified during field surveys of the Project area; however 
protocol surveys were not conducted.  The Corps has jurisdiction over the water resources located 
within the Project Site that are subject to the CWA.  The Corps may also elect to assert “control 
and responsibility” for portions of the Project located outside of (upland from) Corps-regulated 
waters due to the potential presence of Threatened and Endangered species that are protected 
under the FESA and therefore contribute to the cumulative Federal control and responsibility of 
the entire Project Site.  
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Preliminary Jurisdictional Determination Form 

  



PRELIMINARY JURISDICTIONAL DETERMINATION FORM

This preliminary JD finds that there “may be” waters of the United States on the subject project site, and identifies  

all aquatic features on the site that could be affected by the proposed activity, based on the following information:

  
  

  

  

  

  

  

EXPLANATION OF PRELIMINARY AND APPROVED JURISDICTIONAL DETERMINATIONS: 

1. The Corps of Engineers believes that there may be jurisdictional waters of the United States on the subject site, and the permit applicant or other affected party who requested this preliminary JD is 
hereby advised of his or her option to request and obtain an approved jurisdictional determination (JD) for that site. Nevertheless, the permit applicant or other person who requested this preliminary JD 
has declined to exercise the option to obtain an approved JD in this instance and at this time. 
2. In any circumstance where a permit applicant obtains an individual permit, or a Nationwide General Permit (NWP) or other general permit verification requiring “preconstruction notification” (PCN), 
or requests verification for a non-reporting NWP or other general permit, and the permit applicant has not requested an approved JD for the activity, the permit applicant is hereby made aware of the 
following: (1) the permit applicant has elected to seek a permit authorization based on a preliminary JD, which does not make an official determination of jurisdictional waters; (2) that the applicant has 
the option to request an approved JD before accepting the terms and conditions of the permit authorization, and that basing a permit authorization on an approved JD could possibly result in less 
compensatory mitigation being required or different special conditions; (3) that the applicant has the right to request an individual permit rather than accepting the terms and conditions of the NWP or 
other general permit authorization; (4) that the applicant can accept a permit authorization and thereby agree to comply with all the terms and conditions of that permit, including whatever mitigation 
requirements the Corps has determined to be necessary; (5) that undertaking any activity in reliance upon the subject permit authorization without requesting an approved JD constitutes the applicant’s 
acceptance of the use of the preliminary JD, but that either form of JD will be processed as soon as is practicable; (6) accepting a permit authorization (e.g., signing a proffered individual permit) or 
undertaking any activity in reliance on any form of Corps permit authorization based on a preliminary JD constitutes agreement that all wetlands and other water bodies on the site affected in any way by 
that activity are jurisdictional waters of the United States, and precludes any challenge to such jurisdiction in any administrative or judicial compliance or enforcement action, or in any administrative 
appeal or in any Federal court; and (7) whether the applicant elects to use either an approved JD or a preliminary JD, that JD will be processed as soon as is practicable. Further, an approved JD, a 
proffered individual permit (and all terms and conditions contained therein), or individual permit denial can be administratively appealed pursuant to 33 C.F.R. Part 331, and that in any administrative 
appeal, jurisdictional issues can be raised (see 33 C.F.R. 331.5(a)(2)). If, during that administrative appeal, it becomes necessary to make an official determination whether CWA jurisdiction exists over a 
site, or to provide an official delineation of jurisdictional waters on the site, the Corps will provide an approved JD to accomplish that result, as soon as is practicable.

District Office PJD Date:File/ORM #

State City/County
Name/
Address of 
Person 
Requesting 
PJD

Nearest Waterbody:

Office (Desk) Determination 
Field Determination:  

SUPPORTING DATA: Data reviewed for preliminary JD (check all that apply - checked items should be included in case file and, where checked  
and requested, appropriately reference sources below): 
               
 Maps, plans, plots or plat submitted by or on behalf of the applicant/consultant: 
       Data sheets prepared/submitted by or on behalf of the applicant/consultant. 
  Office concurs with data sheets/delineation report. 
  Office does not concur with data sheets/delineation report. 
 Data sheets prepared by the Corps 
 Corps navigable waters’ study: 
 U.S. Geological Survey Hydrologic Atlas: 
  USGS NHD data. 
  USGS 8 and 12 digit HUC maps. 
 U.S. Geological Survey map(s). Cite quad name: 
 USDA Natural Resources Conservation Service Soil Survey. Citation: 
 National wetlands inventory map(s). Cite name: 
 State/Local wetland inventory map(s): 
 FEMA/FIRM maps: 
 100-year Floodplain Elevation is: 
 Photographs:  Aerial (Name & Date): 
    Other (Name & Date): 
 Previous determination(s). File no. and date of response letter:  
 Other information (please specify):   

Date of Field Trip:

Location: TRS,  
LatLong or UTM: 

 

IMPORTANT NOTE: The information recorded on this form has not necessarily been verified by the Corps and should not be relied upon for later jurisdictional determinations.

   
_____________________________________________________________ 
Signature and Date of Regulatory Project Manager  
(REQUIRED)

  
____________________________________________________________________ 
Signature and Date of Person Requesting Preliminary JD  
(REQUIRED, unless obtaining the signature is impracticable)

Name of Any Water Bodies 
on the Site Identified as 

Section 10 Waters:
Tidal:

Non-Tidal:

Identify (Estimate) Amount of Waters in the Review Area:
Non-Wetland Waters:

Wetlands:

linear ft width acres

acre(s) Cowardin 
Class:

Stream Flow:

Los Angeles District

CA Santa Barbara County
Aera Energy LLC 
PO Box 11164 
Bakersfield, CA  93389-1164

Cat Canyon Creek/Sisquoc River/Pacific Ocean

7.5  Sisquoc / Orcutt Quadrangles

Custom Soil Report Prepared January 2015

✔

✔

✔

✔

✔

✔

✔ ✔

✔

Sisquoc/Orcutt quads; Prepared January 2015

USGS topo quad FEMA 

NAIP 2012
Attached JD Report: Padre 2016

Attached JD Report: Padre 2015

Lat. 34.826790°  Long. -120.285275°

0.05

N/A

Ephemeral



PRELIMINARY JURISDICTIONAL DETERMINATION FORM 
  

This preliminary JD finds that there "may be" waters of the United States on the subject project site, and identifies all 

aquatic features on the site that could be affected by the proposed activity, based on the following information:  

  
Appendix A - Sites 

                                                                                                                 Est. Amount of 

   Site                                                                                                       Aquatic Resource             Class of 

Number          Latitude             Longitude         Cowardin Class       in Review Area          Aquatic Resource

District Office PJD Date:File/ORM #

Person Requestinq PJD State City/County

Notes:

1

2

3

4

34.820321° 

34.833291° 

34.824039° 

34.835228° 

 -120.266616°

-120.273718°

 -120.287369°

-120.271361°

Riverine

Riverine

Riverine

Riverine

0.01 acre

0.01

0.03

<0.001

Non-Section 10 non-wetland

Los Angeles District

Aera Energy LLCCA Santa Barbara County

 
 
Site 1.  Cat Canyon Creek proposed impact area (bridge) 
Site 2.  Long Canyon Creek proposed impact area (culvert; south) 
Site 3.  Long Canyon creek proposed impact area (Arizona crossing; mid )  
Site 4.  Long Canyon creek proposed impact area (Arizona crossing; north). As proposed,  the Arizona crossing     
is located slightly north of the existing culvert that directs flow under Long Canyon Road.  As such, impacts may 
be limited to associated grading of the area during construction. 
 
For maps, plans, and photographs, please refer to the following document:  
 
1.  Jurisdictional Determination Report for the East Cat Canyon Oil Field Redevelopment Project, Santa Barbara 
County California.  Prepared by Padre Associates, Inc., 2016  Attached.

Non-Section 10 wetland

Non-Section 10 non-wetland

Non-Section 10 non-wetland
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Soil Report Summary Map 
NRCS Custom Soil Resource Report 
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Preface
Soil surveys contain information that affects land use planning in survey areas. They
highlight soil limitations that affect various land uses and provide information about
the properties of the soils in the survey areas. Soil surveys are designed for many
different users, including farmers, ranchers, foresters, agronomists, urban planners,
community officials, engineers, developers, builders, and home buyers. Also,
conservationists, teachers, students, and specialists in recreation, waste disposal,
and pollution control can use the surveys to help them understand, protect, or enhance
the environment.

Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. Soil surveys identify soil properties
that are used in making various land use or land treatment decisions. The information
is intended to help the land users identify and reduce the effects of soil limitations on
various land uses. The landowner or user is responsible for identifying and complying
with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some cases.
Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/portal/
nrcs/main/soils/health/) and certain conservation and engineering applications. For
more detailed information, contact your local USDA Service Center (http://
offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are too unstable to be used as a
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as septic
tank absorption fields. A high water table makes a soil poorly suited to basements or
underground installations.

The National Cooperative Soil Survey is a joint effort of the United States Department
of Agriculture and other Federal agencies, State agencies including the Agricultural
Experiment Stations, and local agencies. The Natural Resources Conservation
Service (NRCS) has leadership for the Federal part of the National Cooperative Soil
Survey.

Information about soils is updated periodically. Updated information is available
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs
and activities on the basis of race, color, national origin, age, disability, and where
applicable, sex, marital status, familial status, parental status, religion, sexual
orientation, genetic information, political beliefs, reprisal, or because all or a part of an
individual's income is derived from any public assistance program. (Not all prohibited
bases apply to all programs.) Persons with disabilities who require alternative means
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for communication of program information (Braille, large print, audiotape, etc.) should
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a
complaint of discrimination, write to USDA, Director, Office of Civil Rights, 1400
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and
employer.
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How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous areas
in a specific area. They include a description of the soils and miscellaneous areas and
their location on the landscape and tables that show soil properties and limitations
affecting various uses. Soil scientists observed the steepness, length, and shape of
the slopes; the general pattern of drainage; the kinds of crops and native plants; and
the kinds of bedrock. They observed and described many soil profiles. A soil profile is
the sequence of natural layers, or horizons, in a soil. The profile extends from the
surface down into the unconsolidated material in which the soil formed or from the
surface down to bedrock. The unconsolidated material is devoid of roots and other
living organisms and has not been changed by other biological activity.

Currently, soils are mapped according to the boundaries of major land resource areas
(MLRAs). MLRAs are geographically associated land resource units that share
common characteristics related to physiography, geology, climate, water resources,
soils, biological resources, and land uses (USDA, 2006). Soil survey areas typically
consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that is
related to the geology, landforms, relief, climate, and natural vegetation of the area.
Each kind of soil and miscellaneous area is associated with a particular kind of
landform or with a segment of the landform. By observing the soils and miscellaneous
areas in the survey area and relating their position to specific segments of the
landform, a soil scientist develops a concept, or model, of how they were formed. Thus,
during mapping, this model enables the soil scientist to predict with a considerable
degree of accuracy the kind of soil or miscellaneous area at a specific location on the
landscape.

Commonly, individual soils on the landscape merge into one another as their
characteristics gradually change. To construct an accurate soil map, however, soil
scientists must determine the boundaries between the soils. They can observe only
a limited number of soil profiles. Nevertheless, these observations, supplemented by
an understanding of the soil-vegetation-landscape relationship, are sufficient to verify
predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, and other features that enable them to
identify soils. After describing the soils in the survey area and determining their
properties, the soil scientists assigned the soils to taxonomic classes (units).
Taxonomic classes are concepts. Each taxonomic class has a set of soil
characteristics with precisely defined limits. The classes are used as a basis for
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic
classification used in the United States, is based mainly on the kind and character of
soil properties and the arrangement of horizons within the profile. After the soil
scientists classified and named the soils in the survey area, they compared the
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individual soils with similar soils in the same taxonomic class in other areas so that
they could confirm data and assemble additional data based on experience and
research.

The objective of soil mapping is not to delineate pure map unit components; the
objective is to separate the landscape into landforms or landform segments that have
similar use and management requirements. Each map unit is defined by a unique
combination of soil components and/or miscellaneous areas in predictable
proportions. Some components may be highly contrasting to the other components of
the map unit. The presence of minor components in a map unit in no way diminishes
the usefulness or accuracy of the data. The delineation of such landforms and
landform segments on the map provides sufficient information for the development of
resource plans. If intensive use of small areas is planned, onsite investigation is
needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map.
The frequency of observation is dependent upon several factors, including scale of
mapping, intensity of mapping, design of map units, complexity of the landscape, and
experience of the soil scientist. Observations are made to test and refine the soil-
landscape model and predictions and to verify the classification of the soils at specific
locations. Once the soil-landscape model is refined, a significantly smaller number of
measurements of individual soil properties are made and recorded. These
measurements may include field measurements, such as those for color, depth to
bedrock, and texture, and laboratory measurements, such as those for content of
sand, silt, clay, salt, and other components. Properties of each soil typically vary from
one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of
characteristics for the components. The aggregated values are presented. Direct
measurements do not exist for every property presented for every map unit
component. Values for some properties are estimated from combinations of other
properties.

While a soil survey is in progress, samples of some of the soils in the area generally
are collected for laboratory analyses and for engineering tests. Soil scientists interpret
the data from these analyses and tests as well as the field-observed characteristics
and the soil properties to determine the expected behavior of the soils under different
uses. Interpretations for all of the soils are field tested through observation of the soils
in different uses and under different levels of management. Some interpretations are
modified to fit local conditions, and some new interpretations are developed to meet
local needs. Data are assembled from other sources, such as research information,
production records, and field experience of specialists. For example, data on crop
yields under defined levels of management are assembled from farm records and from
field or plot experiments on the same kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on such
variables as climate and biological activity. Soil conditions are predictable over long
periods of time, but they are not predictable from year to year. For example, soil
scientists can predict with a fairly high degree of accuracy that a given soil will have
a high water table within certain depths in most years, but they cannot predict that a
high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the
survey area, they drew the boundaries of these bodies on aerial photographs and
identified each as a specific map unit. Aerial photographs show trees, buildings, fields,
roads, and rivers, all of which help in locating boundaries accurately.

Custom Soil Resource Report
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of soil
map units on the map and extent of each map unit, and cartographic symbols
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit.
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 1:20,000.

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

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more accurate
calculations of distance or area are required.

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

Soil Survey Area:  Northern Santa Barbara Area, California
Survey Area Data:  Version 9, Sep 25, 2014

Soil map units are labeled (as space allows) for map scales 1:50,000
or larger.

Date(s) aerial images were photographed:  May 7, 2010—Jun 10,
2010

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

Northern Santa Barbara Area, California (CA672)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

ArD Arnold sand, 5 to 15 percent
slopes

6.3 0.3%

ArF Arnold sand, 15 to 45 percent
slopes

467.1 21.7%

CeE2 Chamise sandy loam, 5 to 30
percent slopes, eroded

19.7 0.9%

ChD Chamise shaly loam, 9 to 15
percent slopes

134.1 6.2%

ChF Chamise shaly loam, 15 to 45
percent slopes

317.6 14.7%

ChG Chamise shaly loam, 45 to 75
percent slopes

320.3 14.9%

ChG2 Chamise shaly loam, 30 to 75
percent slopes, eroded

12.3 0.6%

CtD Corralitos sand, 2 to 15 percent
slopes

32.8 1.5%

CtD2 Corralitos sand, 2 to 15 percent
slopes, eroded

12.0 0.6%

CuC Corralitos loamy sand, 2 to 9
percent slopes

87.1 4.0%

CuD Corralitos loamy sand, 9 to 15
percent slopes

21.6 1.0%

EdC2 Elder sandy loam, 2 to 9 percent
slopes, eroded

13.9 0.6%

EdD2 Elder sandy loam, 9 to 15
percent slopes, eroded

72.3 3.4%

PtD Positas fine sandy loam, 9 to 15
percent slopes

57.9 2.7%

RuG Rough broken land 153.9 7.1%

SfD San Andreas-Tierra complex, 5
to 15 percent slopes

12.1 0.6%

SfE San Andreas-Tierra complex, 15
to 30 percent slopes

21.1 1.0%

SfG San Andreas-Tierra complex, 30
to 75 percent slopes

386.6 17.9%

Sh Sandy alluvial land 6.1 0.3%

Totals for Area of Interest 2,154.9 100.0%

Custom Soil Resource Report
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Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the soils
or miscellaneous areas in the survey area. The map unit descriptions, along with the
maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the landscape,
however, the soils are natural phenomena, and they have the characteristic variability
of all natural phenomena. Thus, the range of some observed properties may extend
beyond the limits defined for a taxonomic class. Areas of soils of a single taxonomic
class rarely, if ever, can be mapped without including areas of other taxonomic
classes. Consequently, every map unit is made up of the soils or miscellaneous areas
for which it is named and some minor components that belong to taxonomic classes
other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They generally
are in small areas and could not be mapped separately because of the scale used.
Some small areas of strongly contrasting soils or miscellaneous areas are identified
by a special symbol on the maps. If included in the database for a given area, the
contrasting minor components are identified in the map unit descriptions along with
some characteristics of each. A few areas of minor components may not have been
observed, and consequently they are not mentioned in the descriptions, especially
where the pattern was so complex that it was impractical to make enough observations
to identify all the soils and miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the usefulness
or accuracy of the data. The objective of mapping is not to delineate pure taxonomic
classes but rather to separate the landscape into landforms or landform segments that
have similar use and management requirements. The delineation of such segments
on the map provides sufficient information for the development of resource plans. If
intensive use of small areas is planned, however, onsite investigation is needed to
define and locate the soils and miscellaneous areas.

An identifying symbol precedes the map unit name in the map unit descriptions. Each
description includes general facts about the unit and gives important soil properties
and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major horizons
that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, salinity,
degree of erosion, and other characteristics that affect their use. On the basis of such
differences, a soil series is divided into soil phases. Most of the areas shown on the
detailed soil maps are phases of soil series. The name of a soil phase commonly
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indicates a feature that affects use or management. For example, Alpha silt loam, 0
to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps. The
pattern and proportion of the soils or miscellaneous areas are somewhat similar in all
areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present or
anticipated uses of the map units in the survey area, it was not considered practical
or necessary to map the soils or miscellaneous areas separately. The pattern and
relative proportion of the soils or miscellaneous areas are somewhat similar. Alpha-
Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas that
could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion of
the soils or miscellaneous areas in a mapped area are not uniform. An area can be
made up of only one of the major soils or miscellaneous areas, or it can be made up
of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil material
and support little or no vegetation. Rock outcrop is an example.

Custom Soil Resource Report

12



Northern Santa Barbara Area, California

ArD—Arnold sand, 5 to 15 percent slopes

Map Unit Setting
National map unit symbol: hbwb
Elevation: 200 to 1,500 feet
Mean annual precipitation: 14 to 18 inches
Mean annual air temperature: 57 degrees F
Frost-free period: 260 to 300 days
Farmland classification: Not prime farmland

Map Unit Composition
Arnold and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Arnold

Setting
Landform: Hills, ridges
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Residuum weathered from sandstone

Typical profile
H1 - 0 to 23 inches: sand
H2 - 23 to 55 inches: sand
H3 - 55 to 59 inches: weathered bedrock

Properties and qualities
Slope: 5 to 15 percent
Depth to restrictive feature: 40 to 60 inches to paralithic bedrock
Natural drainage class: Somewhat excessively drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20

to 0.57 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 3.6 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: A
Ecological site: Sandy (R015XD055CA)

Minor Components

San andreas
Percent of map unit: 5 percent

Custom Soil Resource Report
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Santa lucia
Percent of map unit: 3 percent

Crow hill
Percent of map unit: 3 percent

Chamise
Percent of map unit: 2 percent

Linne
Percent of map unit: 2 percent

ArF—Arnold sand, 15 to 45 percent slopes

Map Unit Setting
National map unit symbol: hbwc
Elevation: 200 to 1,500 feet
Mean annual precipitation: 12 to 23 inches
Mean annual air temperature: 57 to 59 degrees F
Frost-free period: 260 to 300 days
Farmland classification: Not prime farmland

Map Unit Composition
Arnold and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Arnold

Setting
Landform: Hills, ridges
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Residuum weathered from sandstone

Typical profile
H1 - 0 to 23 inches: sand
H2 - 23 to 55 inches: sand
H3 - 55 to 59 inches: weathered bedrock

Properties and qualities
Slope: 15 to 45 percent
Depth to restrictive feature: 40 to 60 inches to paralithic bedrock
Natural drainage class: Somewhat excessively drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20

to 0.57 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None

Custom Soil Resource Report
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Frequency of ponding: None
Available water storage in profile: Low (about 3.6 inches)

Interpretive groups
Land capability classification (irrigated): 6e
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: A
Ecological site: Sandy (R015XD055CA)

Minor Components

San andreas
Percent of map unit: 5 percent

Crow hill
Percent of map unit: 3 percent

Santa lucia
Percent of map unit: 3 percent

Chamise
Percent of map unit: 2 percent

Linne
Percent of map unit: 2 percent

CeE2—Chamise sandy loam, 5 to 30 percent slopes, eroded

Map Unit Setting
National map unit symbol: hbxh
Elevation: 200 to 1,500 feet
Mean annual precipitation: 12 to 20 inches
Mean annual air temperature: 57 degrees F
Frost-free period: 240 to 300 days
Farmland classification: Not prime farmland

Map Unit Composition
Chamise and similar soils: 85 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Chamise

Setting
Landform: Terraces
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium

Typical profile
H1 - 0 to 16 inches: sandy loam

Custom Soil Resource Report

15



H2 - 16 to 22 inches: shaly clay
H3 - 22 to 35 inches: very shaly clay
H4 - 35 to 60 inches: very shaly clay loam

Properties and qualities
Slope: 5 to 30 percent
Depth to restrictive feature: 16 to 40 inches to strongly contrasting textural

stratification
Natural drainage class: Well drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to

moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Very low (about 1.8 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: C
Other vegetative classification: LOAMY (015XD047CA_1)

Minor Components

Unnamed
Percent of map unit: 10 percent

Chamise, sh-l
Percent of map unit: 

ChD—Chamise shaly loam, 9 to 15 percent slopes

Map Unit Setting
National map unit symbol: hbxl
Elevation: 200 to 1,500 feet
Mean annual precipitation: 12 to 20 inches
Mean annual air temperature: 57 degrees F
Frost-free period: 240 to 300 days
Farmland classification: Not prime farmland

Map Unit Composition
Chamise and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Chamise

Setting
Landform: Terraces
Landform position (two-dimensional): Toeslope
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Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium

Typical profile
H1 - 0 to 18 inches: shaly loam
H2 - 18 to 24 inches: shaly clay
H3 - 24 to 37 inches: very shaly clay
H4 - 37 to 60 inches: very shaly clay loam

Properties and qualities
Slope: 9 to 15 percent
Depth to restrictive feature: 18 to 40 inches to strongly contrasting textural

stratification
Natural drainage class: Well drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to

moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Very low (about 2.2 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: C
Other vegetative classification: LOAMY (015XD047CA_1)

Minor Components

Unnamed
Percent of map unit: 10 percent

Chamise, loam
Percent of map unit: 5 percent

ChF—Chamise shaly loam, 15 to 45 percent slopes

Map Unit Setting
National map unit symbol: hbxm
Elevation: 200 to 1,500 feet
Mean annual precipitation: 12 to 20 inches
Mean annual air temperature: 57 degrees F
Frost-free period: 240 to 300 days
Farmland classification: Not prime farmland

Map Unit Composition
Chamise and similar soils: 85 percent
Minor components: 15 percent
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Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Chamise

Setting
Landform: Terraces
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium

Typical profile
H1 - 0 to 18 inches: shaly loam
H2 - 18 to 24 inches: shaly clay
H3 - 24 to 37 inches: very shaly clay
H4 - 37 to 60 inches: very shaly clay loam

Properties and qualities
Slope: 15 to 45 percent
Depth to restrictive feature: 18 to 40 inches to strongly contrasting textural

stratification
Natural drainage class: Well drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to

moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Very low (about 2.2 inches)

Interpretive groups
Land capability classification (irrigated): 6e
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: C
Other vegetative classification: LOAMY (015XD047CA_1)

Minor Components

Tierra
Percent of map unit: 5 percent

Unnamed
Percent of map unit: 5 percent

Chamise, sandy loam
Percent of map unit: 5 percent

ChG—Chamise shaly loam, 45 to 75 percent slopes

Map Unit Setting
National map unit symbol: hbxn
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Elevation: 200 to 1,500 feet
Mean annual precipitation: 12 to 20 inches
Mean annual air temperature: 57 degrees F
Frost-free period: 240 to 300 days
Farmland classification: Not prime farmland

Map Unit Composition
Chamise and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Chamise

Setting
Landform: Terraces
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium

Typical profile
H1 - 0 to 18 inches: shaly loam
H2 - 18 to 24 inches: shaly clay
H3 - 24 to 37 inches: very shaly clay
H4 - 37 to 60 inches: very shaly clay loam

Properties and qualities
Slope: 45 to 75 percent
Depth to restrictive feature: 18 to 30 inches to strongly contrasting textural

stratification
Natural drainage class: Well drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to

moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Very low (about 2.2 inches)

Interpretive groups
Land capability classification (irrigated): 7e
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: C
Ecological site: Steep loamy (R015XD116CA)

Minor Components

Unnamed
Percent of map unit: 10 percent

Chamise, sh-l
Percent of map unit: 5 percent

Custom Soil Resource Report

19



ChG2—Chamise shaly loam, 30 to 75 percent slopes, eroded

Map Unit Setting
National map unit symbol: hbxp
Elevation: 200 to 1,500 feet
Mean annual precipitation: 12 to 20 inches
Mean annual air temperature: 57 degrees F
Frost-free period: 240 to 300 days
Farmland classification: Not prime farmland

Map Unit Composition
Chamise and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Chamise

Setting
Landform: Terraces
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium

Typical profile
H1 - 0 to 10 inches: shaly loam
H2 - 10 to 16 inches: shaly clay
H3 - 16 to 29 inches: very shaly clay
H4 - 29 to 60 inches: very shaly clay loam

Properties and qualities
Slope: 30 to 75 percent
Depth to restrictive feature: 10 to 20 inches to strongly contrasting textural

stratification
Natural drainage class: Well drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to

moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Very low (about 1.2 inches)

Interpretive groups
Land capability classification (irrigated): 7e
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: C
Ecological site: Shallow loamy (R015XD093CA)
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Minor Components

Unnamed
Percent of map unit: 15 percent

CtD—Corralitos sand, 2 to 15 percent slopes

Map Unit Setting
National map unit symbol: hby0
Elevation: 100 to 800 feet
Mean annual precipitation: 14 to 18 inches
Mean annual air temperature: 59 to 61 degrees F
Frost-free period: 250 to 310 days
Farmland classification: Not prime farmland

Map Unit Composition
Corralitos and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Corralitos

Setting
Landform: Alluvial fans
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy alluvium

Typical profile
H1 - 0 to 20 inches: sand
H2 - 20 to 60 inches: sand

Properties and qualities
Slope: 2 to 15 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Somewhat excessively drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): High to very high (5.95

to 19.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 4.2 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: A
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Ecological site: Sandy (R015XD055CA)

Minor Components

Elder
Percent of map unit: 5 percent

Arnold
Percent of map unit: 5 percent

Gullied land
Percent of map unit: 4 percent

Riverwash
Percent of map unit: 1 percent
Landform: Drainageways

CtD2—Corralitos sand, 2 to 15 percent slopes, eroded

Map Unit Setting
National map unit symbol: hby1
Elevation: 100 to 800 feet
Mean annual precipitation: 14 to 18 inches
Mean annual air temperature: 59 to 61 degrees F
Frost-free period: 250 to 310 days
Farmland classification: Not prime farmland

Map Unit Composition
Corralitos and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Corralitos

Setting
Landform: Alluvial fans
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy alluvium

Typical profile
H1 - 0 to 20 inches: sand
H2 - 20 to 60 inches: sand

Properties and qualities
Slope: 2 to 15 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Somewhat excessively drained
Runoff class: Very low
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Capacity of the most limiting layer to transmit water (Ksat): High to very high (5.95
to 19.98 in/hr)

Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 4.2 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: A
Ecological site: Sandy (R015XD055CA)

Minor Components

Arnold
Percent of map unit: 10 percent

Riverwash
Percent of map unit: 5 percent
Landform: Drainageways

CuC—Corralitos loamy sand, 2 to 9 percent slopes

Map Unit Setting
National map unit symbol: hby3
Elevation: 100 to 800 feet
Mean annual precipitation: 14 to 18 inches
Mean annual air temperature: 59 to 61 degrees F
Frost-free period: 250 to 310 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Corralitos and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Corralitos

Setting
Landform: Alluvial fans
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy alluvium

Typical profile
H1 - 0 to 32 inches: loamy sand
H2 - 32 to 60 inches: stratified sand to loamy sand
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Properties and qualities
Slope: 2 to 9 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Somewhat excessively drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): High to very high (5.95

to 19.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 4.8 inches)

Interpretive groups
Land capability classification (irrigated): 3s
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: A
Ecological site: Sandy (R015XD055CA)

Minor Components

Arnold
Percent of map unit: 5 percent

Unnamed
Percent of map unit: 5 percent

Corralitos, sand
Percent of map unit: 5 percent

CuD—Corralitos loamy sand, 9 to 15 percent slopes

Map Unit Setting
National map unit symbol: hby4
Elevation: 100 to 800 feet
Mean annual precipitation: 14 to 18 inches
Mean annual air temperature: 59 to 61 degrees F
Frost-free period: 250 to 310 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Corralitos and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Corralitos

Setting
Landform: Alluvial fans
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Tread
Down-slope shape: Linear
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Across-slope shape: Linear
Parent material: Sandy alluvium

Typical profile
H1 - 0 to 32 inches: loamy sand
H2 - 32 to 60 inches: stratified sand to loamy sand

Properties and qualities
Slope: 9 to 15 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Somewhat excessively drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): High to very high (5.95

to 19.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 4.8 inches)

Interpretive groups
Land capability classification (irrigated): 3s
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: A
Ecological site: Sandy (R015XD055CA)

Minor Components

Corralitos, sand
Percent of map unit: 8 percent

Arnold
Percent of map unit: 7 percent

EdC2—Elder sandy loam, 2 to 9 percent slopes, eroded

Map Unit Setting
National map unit symbol: hbyl
Elevation: 100 to 1,500 feet
Mean annual precipitation: 12 to 18 inches
Mean annual air temperature: 57 degrees F
Frost-free period: 240 to 300 days
Farmland classification: Prime farmland if irrigated and either protected from flooding

or not frequently flooded during the growing season

Map Unit Composition
Elder and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
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Description of Elder

Setting
Landform: Alluvial fans
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from acid sandstone and shale

Typical profile
H1 - 0 to 23 inches: sandy loam
H2 - 23 to 35 inches: sandy loam
H3 - 35 to 72 inches: fine sandy loam

Properties and qualities
Slope: 2 to 9 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: Occasional
Frequency of ponding: None
Available water storage in profile: Moderate (about 7.9 inches)

Interpretive groups
Land capability classification (irrigated): 2w
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: A
Other vegetative classification: LOAMY (015XD047CA_1)

Minor Components

Corralitos
Percent of map unit: 5 percent

Botella
Percent of map unit: 5 percent

Elder, sh-l
Percent of map unit: 5 percent

EdD2—Elder sandy loam, 9 to 15 percent slopes, eroded

Map Unit Setting
National map unit symbol: hbym
Elevation: 100 to 1,500 feet
Mean annual precipitation: 12 to 18 inches
Mean annual air temperature: 57 degrees F
Frost-free period: 240 to 300 days
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Farmland classification: Not prime farmland

Map Unit Composition
Elder and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Elder

Setting
Landform: Alluvial fans
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from acid sandstone and shale

Typical profile
H1 - 0 to 23 inches: sandy loam
H2 - 23 to 35 inches: sandy loam
H3 - 35 to 72 inches: fine sandy loam

Properties and qualities
Slope: 9 to 15 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: Occasional
Frequency of ponding: None
Available water storage in profile: Moderate (about 7.9 inches)

Interpretive groups
Land capability classification (irrigated): 3w
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: A
Other vegetative classification: LOAMY (015XD047CA_1)

Minor Components

Botella
Percent of map unit: 5 percent

Corralitos
Percent of map unit: 5 percent

Elder, sh-l
Percent of map unit: 5 percent
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PtD—Positas fine sandy loam, 9 to 15 percent slopes

Map Unit Setting
National map unit symbol: hc15
Elevation: 400 to 900 feet
Mean annual precipitation: 15 to 20 inches
Mean annual air temperature: 61 degrees F
Frost-free period: 300 to 320 days
Farmland classification: Not prime farmland

Map Unit Composition
Positas and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Positas

Setting
Landform: Terraces
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium

Typical profile
H1 - 0 to 21 inches: fine sandy loam
H2 - 21 to 48 inches: clay
H3 - 48 to 60 inches: very gravelly clay

Properties and qualities
Slope: 9 to 15 percent
Depth to restrictive feature: 12 to 21 inches to abrupt textural change
Natural drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately

low (0.00 to 0.06 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Very low (about 2.9 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: D
Ecological site: Claypan (R015XD115CA)
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Minor Components

Unnamed
Percent of map unit: 15 percent

RuG—Rough broken land

Map Unit Composition
Lithic xerorthents and similar soils: 40 percent
Rough broken land: 40 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Rough Broken Land

Setting
Landform: Mountains
Parent material: Residuum weathered from sandstone or semiconsolidatd gravelly

sediments

Typical profile
H1 - 0 to 59 inches: weathered bedrock

Properties and qualities
Slope: 30 to 90 percent
Depth to restrictive feature: 0 to 10 inches to paralithic bedrock
Natural drainage class: Somewhat excessively drained
Runoff class: Very high

Interpretive groups
Land capability classification (irrigated): 8e
Land capability classification (nonirrigated): 8e
Hydrologic Soil Group: D

Description of Lithic Xerorthents

Properties and qualities
Slope: 30 to 90 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Somewhat excessively drained
Runoff class: Very high
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None

Interpretive groups
Land capability classification (irrigated): 7e
Land capability classification (nonirrigated): 7e
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Minor Components

Unnamed
Percent of map unit: 10 percent

SfD—San Andreas-Tierra complex, 5 to 15 percent slopes

Map Unit Setting
National map unit symbol: hc1k
Elevation: 150 to 2,500 feet
Mean annual precipitation: 13 to 20 inches
Mean annual air temperature: 57 degrees F
Frost-free period: 240 to 320 days
Farmland classification: Not prime farmland

Map Unit Composition
San andreas and similar soils: 50 percent
Tierra and similar soils: 40 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of San Andreas

Setting
Landform: Hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Residuum weathered from soft sandstone

Typical profile
H1 - 0 to 15 inches: fine sandy loam
H2 - 15 to 28 inches: very fine sandy loam
H3 - 28 to 59 inches: weathered bedrock

Properties and qualities
Slope: 9 to 15 percent
Depth to restrictive feature: 24 to 40 inches to paralithic bedrock
Natural drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20

to 0.57 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 3.9 inches)

Interpretive groups
Land capability classification (irrigated): 3e
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Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: C
Other vegetative classification: LOAMY (015XD047CA_1)

Description of Tierra

Setting
Landform: Terraces
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium

Typical profile
H1 - 0 to 11 inches: sandy loam
H2 - 11 to 43 inches: clay
H3 - 43 to 62 inches: clay loam

Properties and qualities
Slope: 5 to 15 percent
Depth to restrictive feature: 11 to 40 inches to abrupt textural change
Natural drainage class: Moderately well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately

low (0.00 to 0.06 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline (0.0 to 2.0 mmhos/cm)
Available water storage in profile: Very low (about 1.3 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: D
Ecological site: Claypan (R015XD115CA)

Minor Components

Crow hill
Percent of map unit: 5 percent

Gaviota
Percent of map unit: 5 percent

SfE—San Andreas-Tierra complex, 15 to 30 percent slopes

Map Unit Setting
National map unit symbol: hc1l
Elevation: 150 to 2,500 feet
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Mean annual precipitation: 13 to 20 inches
Mean annual air temperature: 57 degrees F
Frost-free period: 240 to 320 days
Farmland classification: Not prime farmland

Map Unit Composition
San andreas and similar soils: 60 percent
Tierra and similar soils: 25 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of San Andreas

Setting
Landform: Hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Residuum weathered from soft sandstone

Typical profile
H1 - 0 to 15 inches: fine sandy loam
H2 - 15 to 28 inches: very fine sandy loam
H3 - 28 to 59 inches: weathered bedrock

Properties and qualities
Slope: 15 to 30 percent
Depth to restrictive feature: 22 to 30 inches to paralithic bedrock
Natural drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20

to 0.57 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 3.9 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: C
Other vegetative classification: LOAMY (015XD047CA_1)

Description of Tierra

Setting
Landform: Terraces
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium

Typical profile
H1 - 0 to 11 inches: sandy loam
H2 - 11 to 43 inches: clay
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H3 - 43 to 62 inches: clay loam

Properties and qualities
Slope: 15 to 30 percent
Depth to restrictive feature: 8 to 24 inches to abrupt textural change
Natural drainage class: Moderately well drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately

low (0.00 to 0.06 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline (0.0 to 2.0 mmhos/cm)
Available water storage in profile: Very low (about 1.3 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: D
Ecological site: Claypan (R015XD115CA)

Minor Components

Crow hill
Percent of map unit: 5 percent

Gaviota
Percent of map unit: 5 percent

Unnamed
Percent of map unit: 5 percent

SfG—San Andreas-Tierra complex, 30 to 75 percent slopes

Map Unit Setting
National map unit symbol: hc1n
Elevation: 150 to 2,500 feet
Mean annual precipitation: 13 to 20 inches
Mean annual air temperature: 57 degrees F
Frost-free period: 240 to 320 days
Farmland classification: Not prime farmland

Map Unit Composition
San andreas and similar soils: 60 percent
Tierra and similar soils: 25 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
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Description of San Andreas

Setting
Landform: Hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Residuum weathered from soft sandstone

Typical profile
H1 - 0 to 15 inches: fine sandy loam
H2 - 15 to 28 inches: very fine sandy loam
H3 - 28 to 59 inches: weathered bedrock

Properties and qualities
Slope: 30 to 75 percent
Depth to restrictive feature: 20 to 28 inches to paralithic bedrock
Natural drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20

to 0.57 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 3.9 inches)

Interpretive groups
Land capability classification (irrigated): 7e
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: C
Ecological site: Steep loamy (R015XD116CA)

Description of Tierra

Setting
Landform: Terraces
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium

Typical profile
H1 - 0 to 11 inches: sandy loam
H2 - 11 to 43 inches: clay
H3 - 43 to 62 inches: clay loam

Properties and qualities
Slope: 30 to 50 percent
Depth to restrictive feature: 11 to 26 inches to abrupt textural change
Natural drainage class: Moderately well drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately

low (0.00 to 0.06 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
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Frequency of ponding: None
Salinity, maximum in profile: Nonsaline (0.0 to 2.0 mmhos/cm)
Available water storage in profile: Very low (about 1.3 inches)

Interpretive groups
Land capability classification (irrigated): 7e
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: D
Ecological site: Claypan (R015XD115CA)

Minor Components

Crow hill
Percent of map unit: 5 percent

Unnamed
Percent of map unit: 5 percent

Gaviota
Percent of map unit: 5 percent

Sh—Sandy alluvial land

Map Unit Setting
National map unit symbol: hc1r
Mean annual precipitation: 14 inches
Mean annual air temperature: 61 degrees F
Farmland classification: Not prime farmland

Map Unit Composition
Sandy alluvial land and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Sandy Alluvial Land

Setting
Landform: Flood plains
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Yy

Typical profile
H1 - 0 to 10 inches: sand
H2 - 10 to 30 inches: stratified sand to loam
H3 - 30 to 60 inches: stratified gravelly sand to gravelly loam

Properties and qualities
Slope: 0 to 5 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Excessively drained
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Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: Occasional
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline (0.0 to 2.0 mmhos/cm)
Available water storage in profile: Moderate (about 6.1 inches)

Interpretive groups
Land capability classification (irrigated): 7s
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: A
Ecological site: Sandy alluvial (R014XD098CA)

Minor Components

Unnamed
Percent of map unit: 10 percent

Unnamed
Percent of map unit: 5 percent
Landform: Drainageways
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1.0 GENERAL OVERVIEW 

On behalf of Aera Energy LLC (Aera), Padre Associates, Inc. (Padre) has prepared this 
Soil Beneficial Re-Use Plan for submittal to the California Regional Water Quality Control Board 
– Central Coast Region (RWQCB).  Aera is planning to relocate and operate an existing soil 
beneficial re-use facility in compliance with the RWQCB’s General Conditional Waiver of Waste 
Discharge Requirements for the Re-Use of Non-Hazardous Crude Oil Impacted Soil and Non-
Hazardous Spent Sandblasting Aggregate on Active Oil Lease and Fee Properties in the Central 
Coast, Order No. R3-2010-0037 (Beneficial Re-use Waiver) for the on-site and off-site re-use of 
petroleum hydrocarbon-containing soil at Aera’s East Cat Canyon Oil Field property, located in 
Santa Barbara County, California (Project Site).  Attached are two plates:  Plate 1 is a Site 
Location Map, and Plate 2 showing the location of the proposed stockpiling and mixing area.  As 
part of the Waiver enrollment requirements, a Compliance Plan and a Management Practices 
Plan have been prepared, which are included as Attachments A and B, respectively.   

The Project Site is located approximately six miles east of the Town of Orcutt (refer to 
Plate 1- Site Location Map) and encompasses approximately 2,100 acres.  The Project Site is 
further located within the Solomon Hills, and includes portions of the Olivera Canyon Area and 
the East Area of the Cat Canyon Oil Field (refer to Plate 2 – Site Map).  Access to the Project Site 
is via Cat Canyon Road.   

The Project Site was historically used for crude oil exploration and production, and 
portions of the Project Site are still currently active.  Aera is intending to redevelop the Project 
Site using existing and new roads and well pads, new oil production and steam injection wells, 
steam generators, a central processing facility, and pipelines.  As part of the Project, Aera 
proposes to utilize areas that are known to contain pre-existing petroleum hydrocarbon-containing 
soils.  Construction activities will disturb the petroleum hydrocarbon-containing soils; therefore 
Aera plans to excavate the petroleum hydrocarbon-containing soils for beneficial re-use either on-
site or at other Aera locations. 

Implementation of the Project would result in the excavation of petroleum hydrocarbon-
containing soil (the Re-Use Material), processing the Re-Use Material, and placement of 
processed Re-Use Material throughout the Project Site as road sub-base, road base, and/or final 
road surfaces associated with the planned oil field re-development activities.  The source of the 
Re-Use Material originates from multiple on-site petroleum hydrocarbon-containing soil sites and 
oily sand produced during petroleum production activities.  



 
Aera Energy LLC East Cat Canyon Oil Field 
Beneficial Re-Use Plan 
 

 

- 2 - 

2.0 PROJECT SITE PERMIT HISTORY 

Aera is currently enrolled with the RWQCB for the stockpiling of petroleum-containing soil 
at the Project Site, per the requirements of the General Conditional Waiver of Waste Discharge 
Requirements for the Management of Petroleum-Impacted Soils at Authorized Waste Pile 
Management Facilities at Active Oil Leases and Fee Properties in the Central Coast Region, 
(Waste Pile Order) (Order No. R3-2010-0036); however, no active soil waste piles currently exist 
at the Project Site. 

3.0 SUMMARY OF RE-USE FEATURES 

At each Re-Use Source Site, soil with total petroleum hydrocarbon (TPH) concentrations 
in excess of concentrations specified by the Santa Barbara County Environmental Health 
Services (SBCEHS) Lease Restoration Program, will be either transported and processed on-site 
at the Re-Use Site for preparation for use as on-site road material, transported to Aera’s Belridge 
road-mix facility for re-use, or disposed off-site at the Santa Maria Regional Landfill under the 
Non-Hazardous Impacted Soil program.   

Aera proposes to use the following procedures during the course of the excavation and 
processing of Re-Use Material:  

 Erosion control measures would be installed and maintained throughout the course of the 
excavation and material processing activities. 

 Existing vegetation would be cleared from the proposed excavation areas and disposed 
off-site or shredded and used for erosion control. 

 Dust control and air monitoring would be conducted during all excavation activities in 
accordance with the Santa Barbara County Grading Ordinance and Santa Barbara County 
Air Pollution Control District (APCD) regulations. 

 Soil samples from the bottom, and any exposed excavation sidewalls would be collected 
and chemically analyzed for petroleum constituents to document the remaining petroleum 
hydrocarbon-containing soil located outside of the planned disturbance area.  Analytical 
results would be submitted to SBCEHS to document the remaining TPH-containing soil 
adjacent to and under the Re-Use Source Area. 

4.0 RE-USE MATERIAL PROCESSING AND PLACEMENT AS ROAD MATERIAL 

Based on the results of previous soil testing conducted for geotechnical properties, the 
dense asphaltic material typically found at and near the surface can be processed and used as 
reclaimed asphalt pavement; sandy oily-containing material can be processed and used in asphalt 
concrete; and other on-site TPH-containing soils can be processed to be used as either road sub-
base or base material (Tetra Tech, 2001).  

The various TPH-containing soils can be excavated using conventional excavation 
equipment and segregated for further processing depending on the final use.  Processing of these 
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soils may include the addition of asphalt, aggregate material, clean sand, soil binders, and water 
(for proper compaction during placement).  The material will be transferred to the proposed soil 
management area shown on Plate 2.  There it will be stockpiled on-site for either re-use on-site 
for road base material or transported off-site to another Aera facility for beneficial re-use.  The 
material will be monitored for compliance with the Waste Pile Order and the Beneficial Re-Use 
Order, as shown in Attachment A.  The material will be handled in accordance with Attachment B 
– Management Practices Plan. 

5.0 SCHEDULE 

The proposed Project activities will be completed over an approximate 10-year period 
following receipt of all necessary permits and approvals.  Project activities would occur throughout 
the year; unless restricted by the requirements of permits issued to the Project. 

6.0 PERMIT REQUIREMENT SUMMARY 

Other permits that would be required for the proposed soil beneficial re-use project 
include, but not limited to, the following:  

 Storm Water Pollution Prevention Plan and Notice of Intent – State Water Resources 
Control Board General Permit for Storm Water Discharges Associated with 
Construction or Land Disturbance Activities. 

 Land Use and Grading Permits issued by the Santa Barbara County Planning and 
Development Department. 

 An Authority to Construct/Permit to Operate will be required by the Santa Barbara 
APCD for contaminated soil excavation projects.  As part of the APCD permit, Aera 
will be required to prepare and implement an Air Quality Monitoring Plan that includes 
air monitoring requirements during soil excavation activities for volatile organic 
compounds and dust emissions.  The Air Quality Monitoring Plan will include reporting 
requirements in the event of non-compliance and contingency measures to ensure 
that the action levels are not exceeded. 
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COMPLIANCE PLAN 

A. Site Inspections and Observations – Aera shall inspect all re-use project areas 
according to the following schedule, recording the following Standard Observations. 

a. Site Inspection Schedule: 
i. Aera shall perform one inspection prior to, during, and after the rainy 

season (October 1 through April 1), or at any time a failed management 
measure and/or discharge is reported or observed. 

1. Standard Observations – standard observations shall be 
performed along the perimeter of all authorized re-use projects to 
inspect for evidence of erosion or washout after severe rain 
events, and integrity during wet seasons.  Aera shall select a 
sufficient number and location for each “observation point” as 
necessary to achieve compliance with the conditions of the 
waiver. 

B. Data Logging and Reporting 
a. Logbooks – Aera shall maintain logbooks for recording all visual and water 

analysis data. 
b. If at any time offsite erosion or washout is observed, Aera shall determine and 

identify the failed management measures and source of discharge.  Management 
measure failure is defined as: 

i. Whenever an implemented management measure creates a condition of 
pollution, contamination, or condition of nuisance 

ii. When lack of implementation of a necessary management measure 
creates a condition of pollution, contamination, or condition of nuisance 

c. If management measures fail, Aera shall photo document them and shall 
implement management practices immediately to prevent discharge and impacts 
to water quality. 

d. Annual Report – Aera shall submit an annual report to the Water Board by 
October 1st summarizing all preparedness measures performed to ensure 
discharges to surface and groundwater do not occur during the impending rainy 
season.  The annual report shall include the following: 

i. Status of re-use projects including: 
1. The source of all materials 
2. Approximate volume of materials used 
3. Results of all soil chemical characterization performed 

ii. Summary of all Management Practices implemented in preparation of the 
upcoming rainy season. 

iii. An evaluation of the previous year’s Management Practices implemented 
and their respective effectiveness. 

iv. Visual storm water observations and their observation dates 
v. Stabilization and erosion control measures implemented 
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vi. Summary of violations 
vii. Summary of standard observations performed 
viii. Summary of actions implemented for the protection of water quality 
ix. Documentation of rainfall measurement procedures and locations 
x. A summary of water quality monitoring performed during the previous 

year (if any) 
xi. Recommendations for improving the monitoring and reporting program 
xii. Maps 

1. Map or aerial photo that show the locations of physical features 
and monitoring locations if applicable 

2. Map showing areas in which re-use materials have been placed 
and locations of re-use material projects completed during the 
previous year. 

xiii. Lab Results 
1. All monitoring and analytical data obtained during the previous 

year 
2. The evaluation and interpretation of all available data 

xiv. Electronic Submittals – the annual report will be submitted electronically 
xv. Aera shall maintain records of all monitoring information and results for a 

minimum of 3 years 
xvi. Photo-point monitoring points – All photo-point monitoring points will be 

documented in logbooks and photos will be of sufficient quality to record 
the effectiveness of the management practice 

e. Aera shall notify the Executive Officer within 48 hours by telephone or email and 
within 14 days in writing of: 

i. Any noncompliance potentially or actually endangering health or the 
environment 

ii. Any flooding equipment failure, or other change in site conditions which 
could impair the integrity of the site 

iii. Any time Aera observes a discharge from the re-use areas 
iv. Any violations of the waiver conditions
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MANAGEMENT PRACTICES PLAN 

A. Non-structural Management Practices 
a. Good housekeeping – Aera will operate the re-use project area in accordance 

with good housekeeping principals which are summarized by the following: 
i. Keep work site clean 
ii. Keep work site orderly 
iii. Handling materials and wastes in a manner that minimizes risk and 

potential runoff 
b. Preventative Maintenance – all equipment used in and around the re-use 

project area will be routinely inspected for wear and repaired if necessary. 
c. Oil Spill Response – an emergency contact list (located in Aera’s Oil Spill 

Contingency Plan) includes contact information for Aera personnel, spill 
contractors, emergency numbers, and government agencies that must be notified 
in case of a release.  The responsibilities of the response personnel include 
identifying the size, position, and content of the spill, and also the direction and 
speed and the likelihood of a spill entering a vulnerable area.  No member of the 
response party shall do anything that would put anyone at risk.  It is important 
that the spilled material be contained as soon as possible to prevent damage to 
health or to the environment. 

d. Material handling and storage – all materials will be handled in accordance 
with the waiver conditions. 

e. Employee training – all Aera field personnel are given annual training on the 
Management Practices Plan.  The major emphasis of the training is in spill 
preventions and response, good housekeeping, and material management 
practices and an understanding of applicable pollution control laws and discharge 
procedure protocols. 

f. Record keeping – all plan related activities will be recorded and available for 
inspection. 

g. Inspections – site inspections will occur regularly according to the Site 
Inspection Schedule in the compliance plan. 

B. Structural Management Practices – The main structural management practice that will 
be utilized will be earthen berms constructed around the re-use project location. 
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