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Description 
 
The project site is approximately 35 acres in size and is located along the west side of 
Opal Avenue between Nice Avenue, to the north, and Colton Avenue, to the south, in 
the Mentone area of San Bernardino County. The west portion of the site is currently 
developed with two existing buildings and paved access. The east portion of the site is 
currently undeveloped with an existing canopy and minor paved access. The site 
currently drains from east to west at an approximate grade of 2%. The majority of the 
site’s offsite flows enter Opal Avenue that borders the project to the west. From Opal, 
flows are directed north or south to two existing catch basins that direct flows west to 
an existing storm drain channel. Ultimately, all flows enter the Santa Ana River to the 
northwest. 
 
The existing frontages along Nice Avenue, Opal Avenue and Colton Avenue are fully 
improved with curb and gutter and sidewalk. Therefore, there will be no anticipated 
flows from the north, west or south to the project area. Neighboring properties in the 
existing housing tract to the east direct flows east to Beryl Avenue, thus, there are no 
anticipated flows expected from the east to the subject site. 
 
Proposed development of the site includes grading the easterly undeveloped portion of 
the site to have a uniform grade from east to west. Proposed permeable, dust-proof, 
gravel surfacing will be placed in this area for use as outdoor storage. This gravel area is 
self-treating for water quality treatment as described in the Water Quality Management 
Plan. The two existing buildings onsite will remain. Minor pavement removals within the 
existing parking lot along the west portion of the site will occur to provide for ADA 
access and construction of required landscaped areas. In addition, the existing canopy in 
the proposed outdoor storage area will be removed. A block wall for screening and 
landscape buffer is proposed on the north and south perimeter of the project site. Flows 
from the site will continue as they do historically from east to west. There will be no 
increase in volume or intensity of flows leaving the site from pre-development to post-
development conditions. 
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Purpose 
 
The purpose of this study is to analyze the flows to and through the site both pre-
development and post-development and demonstrate that the post-development flows 
leaving the site will be less than pre-development flows.  
 
 
Analysis 
 
To achieve the desired goal the following steps will be taken: 
 

1. Determine the 10, 25 and 100 year pre-development flows. 
2. Determine the 10, 25 and 100 year post-development flows. 
3. Determine if any onsite mitigation will have to occur in order to have post-

development flows that leave the site be less than pre-development flows in 
both intensity and volume. 

 
 
Results 
 

1. The 10, 25 & 100 year pre-development flows were determined utilizing the 
Rational Method per San Bernardino County Hydrology Manual. AES 2015 
Software was utilized for the calculations and they can be found in the 
appendix of this report.  The variables used were: 

 
Rainfall Values (per NOAA Atlas 14, Volume 6, Version 2 Map, Figure 4.1): 

Y10 = 0.816 
Y100 = 1.41 
 

  Soil Group (per reference Soil Group Map in appendix, Figure 4.2): A 
 

Pervious Cover Designations: 
 Mobile Homes 
 Condominiums 
 0.4 Dwellings/Acre 

Commercial 
Public Park 
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  Node 3: 
 

10-year peak flows: Q10 = 14.55 CFS 
    10-year time of concentration: Tc10= 12.56 min 

    10-year volume produced =     








2

3
min60TcQ  

    =     








2

3
min60min56.1255.14 cfs = 16,448 cubic feet 

 
25-year peak flows: Q25 = 19.54 CFS 

    25-year time of concentration: Tc25= 12.56 min 

    25-year volume produced =     








2

3
min60TcQ  

    =     








2

3
min60min56.1254.19 cfs = 22,089 cubic feet 

 
100-year peak flows: Q100 = 29.88 CFS 
100-year time of concentration: Tc100= 12.56 min 

    100-year volume produced =     








2

3
min60TcQ  

    =     








2

3
min60min56.1288.29 cfs = 33,777 cubic feet 

 
 

  Node 6: 
 

10-year peak flows: Q10 = 17.17 CFS 
    10-year time of concentration: Tc10= 12.42 min 

    10-year volume produced =     








2

3
min60TcQ  

    =     








2

3
min60min42.1217.17 cfs = 19,193 cubic feet 

 
25-year peak flows: Q25 = 23.08 CFS 

    25-year time of concentration: Tc25= 12.42 min 

    25-year volume produced =     








2

3
min60TcQ  

    =     








2

3
min60min42.1208.23 cfs = 25,799 cubic feet 
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100-year peak flows: Q100 = 35.36 CFS 
100-year time of concentration: Tc100= 12.42 min 

    100-year volume produced =     








2

3
min60TcQ  

    =     








2

3
min60min42.1236.35 cfs = 39,515 cubic feet 

 
  Node 9: 
 

10-year peak flows: Q10 = 14.58 CFS 
    10-year time of concentration: Tc10= 12.04 min 

    10-year volume produced =     








2

3
min60TcQ  

    =     








2

3
min60min04.1258.14 cfs = 15,799 cubic feet 

 
25-year peak flows: Q25 = 19.33 CFS 

    25-year time of concentration: Tc25= 12.04 min 

    25-year volume produced =     








2

3
min60TcQ  

    =     








2

3
min60min04.1233.19 cfs = 20,946 cubic feet 

 
100-year peak flows: Q100 = 28.99 CFS 
100-year time of concentration: Tc100= 12.04 min 

    100-year volume produced =     








2

3
min60TcQ  

    =     








2

3
min60min04.1299.28 cfs = 31,414 cubic feet 

 
  Node 11: 
 

10-year peak flows: Q10 = 8.36 CFS 
    10-year time of concentration: Tc10= 5.38 min 

    10-year volume produced =     








2

3
min60TcQ  

    =     








2

3
min60min38.536.8 cfs = 4,048 cubic feet 
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25-year peak flows: Q25 = 10.53 CFS 
    25-year time of concentration: Tc25= 5.38 min 

    25-year volume produced =     








2

3
min60TcQ  

    =     








2

3
min60min38.553.10 cfs = 5,099 cubic feet 

 
100-year peak flows: Q100 = 14.54 CFS 
100-year time of concentration: Tc100= 5.38 min 

    100-year volume produced =     








2

3
min60TcQ  

    =     








2

3
min60min38.554.14 cfs = 7,041 cubic feet 

 
  Pre-development Total: 
 

10-year peak flows: Q10 = 54.66 CFS 
    10-year volume produced = 55,488 cubic feet 
 

25-year peak flows: Q25 = 72.48 CFS 
    25-year volume produced = 73,933 cubic feet 
 

100-year peak flows: Q100 = 108.77 CFS 
    100-year volume produced = 111,747 cubic feet 

 
 

2. The 10, 25 & 100 year post-development flows were determined utilizing the 
Rational Method per San Bernardino County Hydrology Manual at each 
individual basin.  AES 2015 Software was utilized for the calculations and 
they can be found in the appendix of this report.  The variables used were: 

 
Rainfall Values (per NOAA Atlas 14, Volume 6, Version 2 Map, Figure 4.1): 

Y10 = 0.816 
Y100 = 1.41 
 

  Soil Group (per reference Soil Group Map in appendix, Figure 4.2): B 
 
Pervious Cover Designations: 

1 Dwelling/Acre 
3-4 Dwellings/Acre 
Commercial 
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  Node 3: 
 

10-year peak flows: Q10 = 13.80 CFS 
    10-year time of concentration: Tc10= 12.15 min 

    10-year volume produced =     








2

3
min60TcQ  

    =     








2

3
min60min15.1280.13 cfs = 15,091 cubic feet 

 
25-year peak flows: Q25 = 18.89 CFS 

    25-year time of concentration: Tc25= 12.15 min 

    25-year volume produced =     








2

3
min60TcQ  

    =     








2

3
min60min15.1289.18 cfs = 20,657 cubic feet 

 
100-year peak flows: Q100 = 29.69 CFS 
100-year time of concentration: Tc100= 12.15 min 

    100-year volume produced =     








2

3
min60TcQ  

    =     








2

3
min60min15.1269.29 cfs = 32,467 cubic feet 

 
  Node 6: 
 

10-year peak flows: Q10 = 22.42 CFS 
    10-year time of concentration: Tc10= 12.69 min 

    10-year volume produced =     








2

3
min60TcQ  

    =     








2

3
min60min69.1242.22 cfs = 25,606 cubic feet 

 
25-year peak flows: Q25 = 29.56 CFS 

    25-year time of concentration: Tc25= 12.69 min 

    25-year volume produced =     








2

3
min60TcQ  

    =     








2

3
min60min69.1256.29 cfs = 33,761 cubic feet 
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100-year peak flows: Q100 = 43.95 CFS 
100-year time of concentration: Tc100= 12.69 min 

    100-year volume produced =     








2

3
min60TcQ  

    =     








2

3
min60min69.1295.43 cfs = 50,196 cubic feet 

 
  Node 9: 
 

10-year peak flows: Q10 = 15.99 CFS 
    10-year time of concentration: Tc10= 11.07 min 

    10-year volume produced =     








2

3
min60TcQ  

    =     








2

3
min60min07.1199.15 cfs = 15,931 cubic feet 

 
25-year peak flows: Q25 = 20.98 CFS 

    25-year time of concentration: Tc25= 11.07 min 

    25-year volume produced =     








2

3
min60TcQ  

    =     








2

3
min60min07.1198.20 cfs = 20,903 cubic feet 

 
100-year peak flows: Q100 = 30.99 CFS 
100-year time of concentration: Tc100= 11.07 min 

    100-year volume produced =     








2

3
min60TcQ  

    =     








2

3
min60min07.1199.30 cfs = 30,876 cubic feet 

 
  Post-development Total: 
 

10-year peak flows: Q10 = 52.21 CFS 
    10-year volume produced = 56,628 cubic feet 
 

25-year peak flows: Q25 = 69.43 CFS 
    25-year volume produced = 75,321 cubic feet 
 

100-year peak flows: Q100 = 104.63 CFS 
    100-year volume produced = 113,509 cubic feet 
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3. All post-development flows will be less then pre-developmetn flows leaving 
the site in both intensity and volume. There will be no need to provide any 
mitigation for increase onsite.  
 

 Pre-development Post-development % Decreased 

10-year flows 54.66 cfs 52.21 cfs 4.5 

10-year volume 55,488 cubic feet 54,533 cubic feet 1.7 

25-year flows 72.48 cfs 69.43 cfs 4.2 

25-year volume 73.933 cubic feet 73,226 cubic feet 0.9 

100-year flows 108.77 cfs 104.63 cfs 3.8 

100-year volume 111,747 cubic feet 111,414 cubic feet 0.3 

 
 
Conclusion 
 
There will be no increase in post-development flows leaving the site from pre-
development conditions. All onsite flows will continue as they have historically from the 
east portion of the site to Opal Avenue to the west. 
 
 
 
Prepared By:      Reviewed By: 
 
 
 
 
 
 
 
 
 
 
 
________________________    ________________________ 
Patrick C. Flanagan, Jr., P.E.    M.W. “Bud” Thatcher III, P.E. 
RCE 86046     Exp 9/30/18    RCE 39964     Exp 12/31/17 
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APPENDIX 

 
Figure 1.1 PRE-DEVELOPMENT FLOW CALCULATIONS – 10-YEAR STORM 

Figure 1.2 PRE-DEVELOPMENT FLOW CALCULATIONS – 25-YEAR STORM 

Figure 1.3 PRE-DEVELOPMENT FLOW CALCULATIONS – 100-YEAR STORM 

Figure 2.1 POST DEVELOPMENT FLOW CALCULATIONS – 10-YEAR STORM 

Figure 2.2 POST DEVELOPMENT FLOW CALCULATIONS – 25-YEAR STORM 

Figure 2.3 POST DEVELOPMENT FLOW CALCULATIONS – 100-YEAR STORM 

Figure 3.1 ISOHYETAL MAP 

Figure 3.2 SOIL GROUP  

Figure 4.1 PRE-DEVELOPMENT TRIBUTARY MAP 

Figure 4.2 POST-DEVELOPMENT TRIBUTARY MAP 
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PROPOSED MANUFACTURING/ WAREHOUSING FACILITY
APN 0298-063-07
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CITY OF REDLANDS BENCHMARK R-43:
BRASS DISK IN THE TOP OF CURB @ NE COR. BERYL
AVE. & COLTON AVE. EAST END OF RETURN.

ELEVATION=1,683.679

BASIS OF BEARING
CENTERLINE OF OPAL AVENUE PER RS 55/28 BEING:
N01°02'59"W.

800 OPAL, LLC ATTN: CHARLES WALDEN
2618 SAN MIGUEL #487, NEWPORT BEACH, CA 92660
PHONE: (909) 553-0970

THATCHER ENGINEERING & ASSOCIATES, INC
1461 FORD STREET, STE 105, REDLANDS, CA 92373
PHONE: (909) 748-7777, FAX: (909) 748-7776
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POST-DEVELOPMENT
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Q(25) = 69.43 CFS
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PROPOSED MANUFACTURING/ WAREHOUSING FACILITY

APN 0298-063-07
801 OPAL AVENUE, COUNTY OF SAN BERNARDINO
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