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1.0 SITE DESCRIPTION: 

 

The proposed development encompasses one parcel consisting of approximately 12.37 acres (APN: 

130-012-35).  The project is bounded by Lampson Avenue to the south, a golf course to the east, the 

Joint Forces Training Base – Los Alamitos to the west, and a park to the north. There are 2 existing 

driveways that provide access to the site from Lampson Avenue. Approximately 1/3 of the existing site 

consists of a paved parking lot. Along the west and northern property lines, there is an existing drive 

aisle and parking that serves the park to the north. The rest of the site consists of a two-story office 

building, associated concrete sidewalks, and a large grassy/ brush filled open space. Per the City of Los 

Alamitos General Plan, the site is located within the Limited Multiple Family Residential designation. 

According to the city of Los Alamitos Zoning Map the site is located within the Multi-Family 

Residential (R-3) zone.  

 

2.0 PURPOSE OF STUDY: 

 

The purpose of this report is to provide quantitative information to verify the design of the storm drain 

infrastructure and hydrologic methodology of the project site. This report demonstrates that the subject 

site is designed and planned in accordance with the Orange County Hydrology Manual, the City of Los 

Alamitos drainage requirements, and the City of Seal Beach drainage requirements. 

 

3.0 EXISTING CONDITIONS: 

 

Per the existing topography, the site elevations range from approximately 21 feet to 26 feet. The 

existing site generally flows in a north to south direction into an existing westerly flowing concrete 

channel along the site’s southerly property line. The westerly flowing channel outlets to an 18-inch 

diameter corrugated metal pipe (CMP) with headwall that flows under the offsite driveway to Arbor 

Park and discharges into an offsite earthen channel on the west side of the park driveway. Stormwater 

runoff flows within this earthen channel converge with runoff flows from portions of Arbor Park and 

JFTB and are then collected by an existing 24-inch CMP that flows westerly through the Joint Forces 

Training Base (JFTB), then discharge into a westerly flowing earthen channel within the JFTB, and 

then drain to the Old Ranch Country Club to the south. Stormwater runoff is ultimately conveyed 

downstream into the San Gabriel River. 

Per C&V Consulting conducted field observations, the existing concrete channel along the site’s 

southerly property line currently ponds back to the existing driveway and may overflow onto 

Lampson Avenue. Based on conversations with City of Seal Beach staff, historical stormwater flows 

in Lampson Avenue exceed the top of curb elevation during large storm events. Based on the existing 

topography of the site, in the event the outlet pipe were to become clogged, the existing overflows 

from the property would flow onto Lampson Avenue at the low point at the southwest corner of the 

site. 

Per Orange County Flood Protection Goals: Figure 3-1 enclosed in Appendix A: 

1. flooding is allowed over the curb and to the right of way for the 100-year flood level as long 

as a 1-foot minimum freeboard from the building pad to the water surface elevation is 

provided and 

2. flooding is allowed to the top of the curb for 25-year flood level street flows as long as a 12-ft 

wide travel lane is provided for emergency vehicles. 
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As shown in the existing street flow calculations enclosed in Appendix C.3, the 25-year flood level 

street flows in Lampson Avenue along the project frontage are contained below the top of curb with a 

12-ft wide travel lane provided for emergency vehicles in accordance with Orange County Flood 

Protection requirements. 

 

Refer to the Existing Conditions Hydrology Map located within Appendix A.1 of this report for 

additional information. 

 

4.0 PROPOSED CONDITIONS: 

 

The proposed development will consist of 169 for sale single family residential units (55 detached 

condos and 114 attached townhome units) and 77 for rent units (3 apartment buildings); for a total of 

246 dwelling units. Proposed associated drive aisles, parking and flatwork will increase the 

impervious area compared to the existing condition of the site. 

The proposed site’s stormwater runoff will be conveyed by roof downspouts or street surface flow to 

proposed gutters and collected by thru-curb inlet bio-filtration devices or catch basin inlets for water 

quality treatment. The bio-filtration devices include internal overflow bypass that direct flows via on-

site underground storm drain system to an underground detention system located under parking areas 

at the southwest portion of the site. From the detention system, a stormwater sump pump located in 

the southwest corner of the site will outlet flows into the existing 18” storm drain pipe at the 

southwest corner of the site to outlet to the JFTB. The detention system and pump will be sized so 

that the outlet flows from the developed site will be equal to, or less than, existing flows. In the event 

the stormwater pump fails or the outlet pipe becomes clogged, the emergency overflow for the site 

will flow onto Lampson Avenue matching historical drainage patterns. 

Proposed pad elevations for the onsite buildings shall be set 1-ft minimum above the Q100 water 

surface elevation in accordance with Orange County Flood Protection requirements. 

A 10-ft dedication along the northern the property line to the adjacent park is proposed. This 10-ft 

dedication area is outside the proposed residential development and will not be tributary to the site’s 

proposed storm drain system. 

Alternative Drainage System Outlets to Lampson Avenue: 

There is no current cross lot drainage agreement between the JFTB and the subject property allowing 

for the proposed development’s flows to outlet onto the JFTB. The JFTB controls all improvements 

on their property. If, for whatever reason, proposed flows from the project are not allowed to outlet to 

the JFTB, then an alternate design is proposed to outlet surface flows onto Lampson Avenue gutter 

via a parkway culvert.  

Due to existing flooding concerns on Lampson Avenue, the onsite detention and pump system will be 

designed to allow for low flows to enter Lampson Avenue up until the time that the flows begin to 

exceed the allowable Q25 on Lampson. Once the peak storm event flows have subsided and flows are 

no longer above the allowed Q25, it will resume pumping to Lampson Avenue. 

Approaches to Drainage System Outlets Deemed Infeasible: 

As part of our hydrology analysis, we reviewed the following drainage designs with different outlet 

locations each of which were found to be infeasible upon closer review: 

1. Construct storm drain pipe under Lampson Avenue to west: 
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The proposed installation of approximately 2,400 LF of 30-inch underground gravity storm 

drain pipe in Lampson Ave to directly connect to closest downstream existing 36-inch storm 

drain pipe (north of Guava Avenue extended) was found to be infeasible due to conflicts with 

existing utilities; including existing 16-inch water, 8-inch sewer, and 34” gas main. Installing 

2,400 LF of force main, as opposed to gravity main, may also create long-term maintenance 

concerns. In addition, the installation of 2,400 LF of force main is not desirable due to head 

losses created by such a long length of pipe. 

Refer to the exhibits in Appendix D.3. 

2. Construct storm drain pipe under Heather Street, Hazelnut Avenue, and Guava Avenue to south 

and west: 

Since there is no existing underground storm drain to connect to within Heather Street or 

Hazelnut Avenue, a new storm drain pipe would need to be extended 3,000 LF through these 

streets to connect to the existing 36-inch storm drain pipe in Guava Ave. The existing storm 

drain system is undersized according to the City of Seal Beach Master Plan of Drainage Update 

dated August 2008. Future City of Seal Beach capital improvements to the downstream storm 

drain system are recommended in the Master Plan of Drainage Update at this location (CPE 1A 

and CPE 1B as shown on Figure 1-3 in Appendix D.2), but there is no current timeline to install 

any capital improvements. Without the capital improvements in place, redirecting stormwater 

runoff flows from the site to the currently undersized storm drain system in Guava Ave is 

infeasible since it would exacerbate the existing flooding condition at this location adjacent to 

single family homes. 

Refer to the exhibits in Appendix D.2 and D.3. 

3. Outlet Runoff to Arbor Park to North: 

Arbor Park is within the JFTB and drains south to the same earthen channel outlet as the project 

site. If the proposed flows from the project are not allowed to outlet to the JFTB at the southwest 

corner of the site, proposed flows from the project would not be allowed to outlet to the JFTB 

to the north of the site either since they are essentially the same outlet location. 

4. Outlet Runoff to Golf Course to East: 

The golf course to the east is within the JFTB and drains east ultimately outletting to the Bolsa 

Chica Channel. Outletting to the east does not match the historical drainage pattern and the 

Bolsa Chica Channel was not designed to accommodate flows from the site. 

5. Construct storm drain pipe under Lampson Avenue to East:  

Outletting to the east does not match the historical drainage pattern and the Bolsa Chica Channel 

was not designed to accommodate flows from the site. Additionally, installation of underground 

storm drain pipe within Lampson Avenue is infeasible for same reasons as noted in #1 above. 

 

Refer to the Proposed Conditions Hydrology Map located in Appendix A.2. 
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5.0 METHODOLOGY: 

 

The existing/proposed subarea was analyzed for acreage, land-use, soil type, peak flow rate, and time 

of concentration according to the Rational Method. 

 

Recommended perviousness values are based on existing and proposed land use. 

 

Proposed conditions are analyzed with rational method to determine the detention volume. 

 

Rational Method Analysis identify offsite 25-year storm event flow allowed to prevent flooding of 

one travel lane of the half-street per Orange County Public Works Flood Local Drainage Manual. 

 

 

6.0 RESULTS: 

 

Existing Conditions 

 

DA 
AREA 

(AC) 

PERVIOUS 

AREA (AC) 

IMPERVIOUS 

AREA (SF) 

PERCENT 

IMPERVIOUS 

Q10 

(CFS) 

Q25 

(CFS) 

Q100 

(CFS) 

100-YR 

TC (MIN) 

X1 0.20 0.20 0 0% 0.45 0.55 0.72 9.09 

X2 3.05 3.05 0 0% 4.57 5.83 7.94 14.51 

X3 8.87 0.89 7.98 90% 14.11 17.40 22.85 17.43 

TOTAL 12.12 4.14 7.98 66% 19.12 23.78 31.51 - 

 

Existing Offsite Drainage Area Conditions 

 

DA AREA (AC) Q2 (CFS) Q25 (CFS) 
25-YR TC 

(MIN) 
Q100 (CFS) 

100-YR TC 

(MIN) 

X4 0.44 0.68 1.48 7.69 1.90 7.69 

X5 2.51 0.87 2.36 40.00 3.13 38.01 

TOTAL 2.95 1.55 3.84 - 5.03 - 

 

Proposed Conditions 

 

DA 
AREA 

(AC) 

Q10 (CFS) 

[unmitigated] 

Q25 (CFS) 

[unmitigated] 

Q100 (CFS) 

[unmitigated] 

100-YR TC 

(MIN) 

Q10 (CFS) 

[mitigated] 

Q100 (CFS) 

[mitigated] 

1 0.73 2.08 2.50 3.22 7.2 - - 

2 6.07 13.29 16.30 21.45 10.0 - - 

3 3.16 6.30 7.76 10.23 10.6 - - 

4 0.64 1.82 2.18 2.81 7.2 - - 

5 1.52 3.21 3.94 5.21 9.5 - - 

TOTAL 12.12 26.15 32.06 42.15 11.3 19.12 31.51 
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Catch Basin Sizing 

Catch basin Sizing will be analyzed for the 100-year storm event peak flow and provided during final 

engineering.  

 

Pipe Sizing 

Onsite underground storm drain pipe will be analyzed for the 100-year storm event peak flow rate 

utilizing WSPG software and provided during final engineering.  

 

100-Year Water Surface Ponding Exhibit/ Calculations 

Water surface elevations for the 100-year storm event peak flow rates will verify that the proposed 

building pad elevations are a minimum 1-foot above the water surface elevation. A ponding exhibit 

will be prepared based on the 100-year water surface elevation tributary to each subarea during final 

engineering. 

 

Onsite Detention Calculations 

Due to increased peak runoff flows created from the proposed change in land use and increased 

impervious coverage of the proposed development, stormwater will need to be detained and mitigated 

onsite to match existing conditions.  A small unit area hydrograph was analyzed to determine the 

amount of increased volume runoff that needs to be mitigated based on existing vs. proposed flows. 

However, the existing outlet pipe with headwall limits flow from the site similar to an orifice. Based 

on the maximum flows conveyed by the outlet pipe based on analyzing the pipe as an orifice, it 

appears the existing flows may overflow into Lampson Ave (Refer to Appendix C.2 for orifice 

calculations). To prevent overflow into Lampson Ave, the detention system shall be sized to match 

the maximum flows conveyed by the outlet pipe.    

 

By matching the maximum flows conveyed by the outlet pipe and providing a 20% factor of safety for 

preliminary sizing, approximately 10,000 cf (cubic feet) is required to be detained onsite based on the 

existing 100-year storm event. 

 

7.0 CONCLUSION: 

 

The results from this hydrology study demonstrate that the proposed condition of the project site will  

generate a higher peak runoff flowrate than the existing condition of the site due to an increase in 

impervious area and change in land use. The proposed detention facilities will be designed to detain at 

the flows and times indicated by the produced hydrographs in Appendix C.1. Detained volumes will 

be discharged from the site via a pump system at flow rates that do not exceed the existing condition 

flow rates. Downstream facilities will not be hydrologically impacted by the proposed project site 

improvements.  
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8.0 DESIGN PARAMETERS: 

 

1. The onsite drainage area was analyzed for a 10, 25, 100-Year storm event using Rational Method 

Analysis per the County of Orange Hydrology Manual. The offsite drainage was analyzed for a 

25-Year storm event. 

 

2. The drainage area is classified as Soil Group A (See Appendix E of this report). According to the 

Geotechnical Investigation report prepared by LGC Geotechnical, Inc. (dated December 21, 

2021), the site is underlain by alluvial fan deposits to the maximum depth of 46.5 feet below 

existing grade. It consists of clay, clayey sand, silty clay, and silty sand. The soil is to be very 

moist to wet with depth and soft to stiff and medium dense to dense. 

 

3. Assumed commercial and undeveloped cover for existing land use. A manning’s “n” value of 

0.040 is applied to undeveloped cover flow path and a value of 0.015 is applied to the concrete 

gutter. 

 

4. Assumed apartments and condominium for proposed land use. 

 

5. Time of concentration Tc were calculated by using the County of Orange Hydrology Manual to 

calculate flow rates and volume amounts. 

 

6. There is no offsite run-on tributary to the site. 

 

9.0 REFERENCES: 

 

1. Orange County Hydrology Manual. Orange County Environmental Management Agency. 

dated October 1986. 

2. Orange County Flood Control District Design Manual. County of Orange Public Facilities 

and Resources Department. November 2000. 

3. Hydraflow Express Extension. Autodesk AutoCAD Civil 3D 

4. Existing Storm Drain As-Built Plans. 

5. Orange County Technical Guidance Document.
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A.1 - Existing Conditions Hydrology Map 

  



 

 

A.2 - Proposed Conditions Hydrology Map 

 



 

 

APPENDIX B 

HYDROLOGY CALCULATIONS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

B.1 - Existing Conditions Hydrology Calculations 

(10, 25, 100-year Storm Event) 

  



 

 

B.2 - Offsite Existing Conditions Hydrology Calculations 

For Lampson Avenue 

(2, 25, 100-year Storm Event) 

 

 

 

 



 

 

 B.3 - Proposed Conditions Hydrology Calculations  

(10, 25, 100-year Storm Event) 
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HYDRAULIC CALCULATIONS 

  



 

 

C.1 - Detention Calculations 

 

 
  







 

 

C.2 - Outlet Pipe Orifice Calculations 



Orifice 1 diameter = 24 IN

Invert elevation of orifice = 19.7 FT

Tailwater EGL = 21.7 FT

Q = flow [CFS] = KA(2gh)^0.5

K = orifice flow coefficient = 0.62

A = cross sectional area of orifice [SF] = 3.14 * r^2 3.140 SF

g = gravitational constant = 32.2 [FT/S^2]

h = hydraulic head [FT] = Headwater elev - Tailwater water surface elevation 

Headwater Surface Elevation Orifice Outflow

[FT] [CFS]

21.7 0.00

22.2 11.05

22.7 15.62

23.2 19.13

Submerged Outlet Pipe Analyzed as Orifice

Total System Outflow Table



 

 

C.3 – Existing Lampson Ave Street Flow 

  



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Tuesday, Mar 12 2024

Q2 Street Flow Depth on North Side of Lampson Ave (Per X4+X5) Section A-A

User-defined
Invert Elev (ft) =  20.61
Slope (%) =  0.20
N-Value =  0.015

Calculations
Compute by: Known Q
Known Q (cfs) =  1.55

(Sta, El, n)-(Sta, El, n)...
( 0.00, 21.28)-(0.17, 20.61, 0.015)-(1.83, 20.78, 0.015)-(29.00, 21.31, 0.015)

Highlighted
Depth (ft) =  0.37
Q (cfs) =  1.550
Area (sqft) =  1.52
Velocity (ft/s) =  1.02
Wetted Perim (ft) =  12.31
Crit Depth, Yc (ft) =  0.31
Top Width (ft) =  12.01
EGL (ft) =  0.39

-5 0 5 10 15 20 25 30 35

Elev (ft) Depth (ft)
Section

20.00 -0.61

20.50 -0.11

21.00 0.39

21.50 0.89

22.00 1.39

Sta (ft)



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Tuesday, Mar 12 2024

Q25 Street Flow Depth on North Side of Lampson Ave (Per X4+X5) Section A-A

User-defined
Invert Elev (ft) =  20.61
Slope (%) =  0.20
N-Value =  0.015

Calculations
Compute by: Known Q
Known Q (cfs) =  3.84

(Sta, El, n)-(Sta, El, n)...
( 0.00, 21.28)-(0.17, 20.61, 0.015)-(1.83, 20.78, 0.015)-(29.00, 21.31, 0.015)

Highlighted
Depth (ft) =  0.47
Q (cfs) =  3.840
Area (sqft) =  2.97
Velocity (ft/s) =  1.29
Wetted Perim (ft) =  17.54
Crit Depth, Yc (ft) =  0.40
Top Width (ft) =  17.16
EGL (ft) =  0.50

-5 0 5 10 15 20 25 30 35

Elev (ft) Depth (ft)
Section

20.00 -0.61

20.50 -0.11

21.00 0.39

21.50 0.89

22.00 1.39

Sta (ft)



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Tuesday, Mar 12 2024

Q100 Street Flow Depth on North Side of Lampson Ave (Per X4+X5) Section A-A

User-defined
Invert Elev (ft) =  20.61
Slope (%) =  0.20
N-Value =  0.015

Calculations
Compute by: Known Q
Known Q (cfs) =  5.03

(Sta, El, n)-(Sta, El, n)...
( 0.00, 21.28)-(0.17, 20.61, 0.015)-(1.83, 20.78, 0.015)-(29.00, 21.31, 0.015)

Highlighted
Depth (ft) =  0.50
Q (cfs) =  5.030
Area (sqft) =  3.51
Velocity (ft/s) =  1.43
Wetted Perim (ft) =  19.10
Crit Depth, Yc (ft) =  0.43
Top Width (ft) =  18.70
EGL (ft) =  0.53

-5 0 5 10 15 20 25 30 35

Elev (ft) Depth (ft)
Section

20.00 -0.61

20.50 -0.11

21.00 0.39

21.50 0.89

22.00 1.39

Sta (ft)



 

 

APPENDIX D 

REFERENCE MATERIALS 

 

 



 

 

D.1 - Orange County Drainage Facilities Maps 









 

 

D.2 - City of Seal Beach Master Plan of Drainage 

Update: Figure 1-3 
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CITY OF SEAL BEACH
MASTER PLAN OF DRAINAGE UPDATE
Northeast Region Capital Improvement 

Projects (Alternative No. 1)
Figure 1-3

High 
Priority 
Rank

Storm 
Drain Downstream Location Upstream Location Size Length Total Cost Total Project 

Cost

Westerly extension of Guava Avenue 
and Old Ranch Golf Course

Lampson Avenue Crossing, near 
Guava Avenue

Double 6'(W) x 3'(H) 
RCB 120 339,733

Lampson Avenue Crossing, near 
Guava Avenue

Guava Avenue and Ironwood 
Avenue R/W (N) 6'(W) x 3'(H) RCB 120 191,644

Westerly extension of Elder Avenue 
and Old Ranch Golf Course Lampson Avenue Crossing Double 6'(W) x 3'(H) 

RCB 120 339,733

Lampson Avenue Crsossing Elder Avenue and Ironwood 
Avenue R/W (N) 6'(W) x 3'(H) RCB 120 191,644

Westerly extension of Basswood 
Avenue and Old Ranch Golf Course West of Lampson Avenue 9'(W) x 2'9"(H) RCB 31 61,885

West of Lampson Avenue Lampson Avenue Crossing, near 
Basswood Street 9'(W) x 2'9"(H) RCB 95 189,648

Lampson Avenue Crossing, near 
Basswood Street

Basswood Avenue and Aster 
Street 9'(W) x 2'9"(H) RCB 430 858,407

Bolsa Chica Channel 250' north of 
freeway Wisteria Street  6'(W) x 3'(H) RCB 103 164,495

Wisteria Street Violet Street north of Almond 
Avenue 42" RCP 314 424,654

9 BC 2A Bolsa Chica Channel and easterly 
extension of Fir Avenue Wisteria Street and Fir Avenue 48" RCP 130 200,928 200,928

High Priority Totals 1,583 2,962,773 2,962,773

Priority Storm 
Drain Downstream Location Upstream Location Size Length Total Cost Total Project 

Cost

Medium BC 1-1 Wisteria Lane 250' north of freeway Wisteria Lane and Candleberry 
Avenue 30" RCP 485 509,250 509,250

Violet Street north of Almond Avenue Almond Avenue, east at Teaberry 
Circle 36" RCP 300 347,760

Almond Avenue, east at Teaberry 
Circle

Almond Avenue east of Sunflower 
Circle 30" RCP 170 178,500

Wisteria Street and Fir Avenue
Wisteria Street at Hazelnut 

Avenue 3'(W) x2'(H) RCB 250 254,074

Wisteria Street at Hazelnut Avenue
Wisteria Street and Ironwood 

Avenue 2'6"(W) x 1'6"(H) RCB 250 217,778

Guava Avenue and Ironwood Avenue 
R/W (N)

Guava Avenue and Hazelnut 
Avenue

Double 6'(W) x 2'3"(H) 
RCB 370 987,078

Hazelnut Avenue and Guava Avenue Hazelnut Avenue and Heather 
Street

Double 6'(W) x 2'3"(H) 
RCB 1,290 3,441,433

Medium CPE 2B
Alt 1

Elder Avenue and Ironwood Avenue 
R/W (N) Elder Avenue and Fuchsia Street Double 6'(W) x 2'3"(H) 

RCB 1,550 4,135,056 4,135,056

Medium CPE 3-1B
Alt 1 Candleberry Avenue and Aster Street Candleberry Avenue and Fuschia 

Street 10'8"(W) x 3'(H) RCB 1,800 4,095,093 4,095,093

Birchwood and Aster Street
Birchwood Avenue and Bluebell 

Street 7'(W) x 2'3"(H) RCB 200 326,667

Birchwood Avenue and Bluebell Street
Birchwood Avenue and Daisy 

Circle 6'(W) x 2'3"(H) RCB 1,450 2,157,815

Medium CPE 5
Alt 1 Cal Trans Open Channel Lampson Avenue 24" RCP 75 63,000 63,000

Medium Priority Totals 8,190 16,713,503 16,713,503

High Priority Improvement Projects

Medium Priority Improvement Projects

8 BC 1A

Medium CPE 3-4B
Alt 1

Medium BC 2B

Medium CPE 1B
Alt 1

5 CPE 1A
Alt 1

6 CPE 2A
Alt 1

7 CPE 4A
Alt 1

526,260

589,148

4,428,511

2,484,481

Medium BC 1B

531,378

531,378

1,109,941

471,852

 

Priority Storm 
Drain Downstream Location Upstream Location Size Length Total Cost Total Project 

Cost

Ironwood Avenue and Guava Avenue
Fir Avenue , east of Ironwood 

Avenue 5'(W) x 2'(H) RCB 450 588,000

Fir Avenue , east of Ironwood Avenue Fir Avenue , West of Daisy Circle 4'6"(W) x2'(H) RCB 640 789,807

Fir Avenue , West of Daisy Circle Fir Avenue and Daisy Circle 4'(W) x 2'(H) RCB 160 185,837

Hazlenut Avenue and Heather Street Havelnut Avenue and Iris Street 8'(W) x 2'3"(H) RCB 270 480,200

Havelnut Avenue and Iris Street Hazelnut Avenue, east of Iris 
Street 8'(W) x 2'3"(H) RCB 340 604,696

Hazelnut Avenue, east of Iris Street Hazelnut Avenue and Rose Street 5'(W) x 2'3"(H) RCB 1,010 1,356,393

Hazelnut Avenue and Rose Street Rose Street and Fir Avenue 30" RCP 340 357,000

Rose Street and Fir Avenue Fir Avenue and Sunflower Street 30" RCP 250 262,500

Fir Avenue and Sunflower Street Sunflower Street north of Fir 
Avenue 30" RCP 100 105,000

Elder Avenue and Fuchsia Street Elder Avenue and Heather Street 8'(W) x 2'3"(H) RCB 500 889,259

Elder Avenue and Heather Street Elder Avenue west of Oleander 
Street 8'(W) x 2'3"(H) RCB 750 1,116,111

Elder Avenue west of Oleander Street Elder Avenue and Oldeander 
Street 36" RCP 350 405,720

Elder Avenue and Oldeander Street Oleander Street and Dogwood 
Avenue 36" RCP 250 289,800

Oleander Street and Dogwood Avenue Dogwood Avenue and Primrose 
Street 36" RCP 250 289,800

Fuchsia Street and Candleberry 
Avenue

Fuchsia Street and Birchwood 
Avenue 5'(W) x 3'(H) RCB 200 290,370

Fuchsia Street and Birchwood Avenue
Birchwood Avenue , east of Fuchia 

Street 5'(W) x 3'(H) RCB 500 725,926

Birchwood Avenue , east of Fuchia 
Street

Birchwood Avenue, west of 
Marigold Street 4'(W) x 3'(H) RCB 500 653,333

Birchwood Avenue, west of Marigold 
Street

Birchwood Avenue and Oleander 
Street 36" RCP 650 753,480

Daisy Circle and Birchwood Avenue Daisy Circle and Birchwood 
Avenue 36" RCP 400 463,680

Daisy Circle and Birchwood Avenue Almond Avenue east of Goldenrod 
Circle 36" RCP 600 695,520

Aster Street and Basswood Avenue Aster Street and Almond Avenue 7'(W) x 2'9"(H) RCB 370 631,193

Aster Street and Almond Avenue Almond Avenue, east of Buebell 
Street 6'6"(W) x 2'9"(H) RCB 350 571,667

Almond Avenue, east of Buebell Street Almond Avenue and Carnation 
Circle 6'(W) x 2'9"(H) RCB 330 515,044

Almond Avenue and Carnation Circle Almond Avenue and Clover Circle 4'(W) 2'9"(H) RCB 270 343,000

Bixby Storm Channel and Seal Beach 
Boulevard

Seal Beach Boulevard, north of 
Bixby Storm Channel 60" RCP 254 469,392

Seal Beach Boulevard, north of Bixby 
Storm Channel

Seal Beach Boulevard and 
Rossmoor Center Way 60" RCP 2,500 4,620,000

Low Priority Totals 12,584 18,452,729 18,452,729

Low Priority Improvement Projects

Low LA 1 

Low CPE 3-4C
Alt 1

Low CPE 4B
Alt 1

Low CPE 2C
Alt 1

Low CPE 3-1C
Alt 1

Low CPE 1-1
Alt 1

Low CPE 1C
Alt 1

1,159,200

2,060,904

5,089,392

1,563,644

3,165,789

2,990,690

2,423,110

 



 

 

D.3 - Infeasible Drainage System Outlets 1 and 2 

Exhibits 
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Soil Map—Orange County and Part of Riverside County, California
(KBHO-007 Soil Map)
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Web Soil Survey
National Cooperative Soil Survey
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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 
1:24,000.

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: 
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: Orange County and Part of Riverside County, 
California
Survey Area Data: Version 17, Aug 30, 2023

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

Date(s) aerial images were photographed: Apr 14, 2022—Apr 
23, 2022

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.

Soil Map—Orange County and Part of Riverside County, California
(KBHO-007 Soil Map)
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National Cooperative Soil Survey
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

158 Hueneme fine sandy loam, 
drained

19.3 100.0%

Totals for Area of Interest 19.3 100.0%

Soil Map—Orange County and Part of Riverside County, California KBHO-007 Soil Map

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

3/13/2024
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Orange County and Part of Riverside County, 
California

158—Hueneme fine sandy loam, drained

Map Unit Setting
National map unit symbol: hcn3
Elevation: 0 to 430 feet
Mean annual precipitation: 15 inches
Mean annual air temperature: 64 degrees F
Frost-free period: 300 to 350 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Hueneme and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of 

the mapunit.

Description of Hueneme

Setting
Landform: Alluvial fans
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Rise
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Stratified alluvium derived from sedimentary rock

Typical profile
H1 - 0 to 27 inches: fine sandy loam
H2 - 27 to 60 inches: stratified sand to silt loam

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Poorly drained
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: None
Frequency of ponding: None
Calcium carbonate, maximum content: 1 percent
Maximum salinity: Very slightly saline to slightly saline (2.0 to 4.0 

mmhos/cm)
Available water supply, 0 to 60 inches: Moderate (about 9.0 

inches)

Interpretive groups
Land capability classification (irrigated): 1
Land capability classification (nonirrigated): 3c
Hydrologic Soil Group: A

Map Unit Description: Hueneme fine sandy loam, drained---Orange County and Part of 
Riverside County, California

KBHO-007 Soil Map_158

Natural Resources
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Web Soil Survey
National Cooperative Soil Survey
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Ecological site: R019XG911CA - Loamy Fan
Hydric soil rating: Yes

Minor Components

San emigdio, fine sandy loam
Percent of map unit: 5 percent
Hydric soil rating: No

Hueneme, fine sandy loam
Percent of map unit: 5 percent
Hydric soil rating: No

Bolsa, silt loam, drained
Percent of map unit: 5 percent
Hydric soil rating: No

Data Source Information

Soil Survey Area: Orange County and Part of Riverside County, California
Survey Area Data: Version 17, Aug 30, 2023

Map Unit Description: Hueneme fine sandy loam, drained---Orange County and Part of 
Riverside County, California

KBHO-007 Soil Map_158
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