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Detention Basin Design Criteria For San Bernardino County 
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E. Generally the spillway crest shall be at, or above the basin's 
design 100 year high water line. 

v. Freeboard to the Top of Embankment 

A. Local and temporary basins shall have a minimum 1-foot of 
freeboard above the 1000-year HWL on the emergency spillway or 
2-feet of freeboard above the 100-year HWL in the basin, 
whichever is more stringent. 

B. Regional basins shall have a minimum 2-feet of freeboard above 
the 1000 year HWL on the emergency spillway. For basins with 
larger surface areas the freeboard shall be increased d.ue to 
possible wave action. Also, a Seismic Seiche analysis shall be 
provided to determine necessary freeboard. Reference "Design 
of Small Dams" by the United States Department of Interior. 

c. Joint use basins shall conform to the applicable local or 
regional freeboard requirements. For smaller basins such as 
parking lot and tennis court basins, the freeboard conditions 
may be reduced. 

VI. Basin Embankment 

A. Basin side slopes shoul.d be of 3H: 1V or flatter on the wet side 
and 2H: 1V or flatter on the dry side. Steeper slopes may be 
acceptable on a case by case basis if rock lined and recommended 
in the soils and geotechnical report. (See items c and D below 
for expanded requirements for report.) 

B. Top Width of Levee 

1 . Regional and local basins - 15 feet minimum 
2. Joint use - site specific 
3. Refer to Section rx.c. 

c. For design of the embankment abutments and adjacent slopes, a 
soils and geotechnical report shall be prepared by a soils and 
geotechnical engineer with a demonstrated expertise in earth 
fill dam design. The report shall be reviewed and approved by 
the Land Management Department and the San Bernardino County 
Flood Control District. The report shall include: 

a) Site geology including bedding, foliation, fracture, joint, 
fault and land slide plane attitudes. 



San Bernardino COi. 1nty 

II. Basin capacity a.rd OJtlet Drain 

A. When a basin (regional, local, temporary or joint use) is 
to be use:l to mitigate do.mstream impacts due to increase:i 
flaws generated by . a development, the basin capacity and 
outlet size shall , be such that the post-developrre.nt i:ea.k 
flew rate generated by the site shall be less than or equal 
to 90% of the pre-development peak flaw rate from the site 
for all frequency storms up to a.rd includ.i.n:;; 100-year 
(i.e.) the peak 2 year post-development flo..; rate is equal 
to or less thary( 90% of the peak 2 year pre-development 
flaw rate from the site a.rd etc. for al). frequency storm 
events through 100 year) . 

1. Only 2, 10, 25 and 100-year storms need to be analyze:!.. 

2. Post-develq::ment peak flow rates shall be calculated in 
accordance with the 11San Bernardi.no County Hydrology 
Manual''· 

3. Pre-develq::ment peak flow rates shall be calculated · in 
accordance with the 11San Bernardi.no County Hydrology 
Manual" with the following exceptions. 

a) 10-year peak flow • rates shall be calculated using 
s-year rainfall. 

b) 25-year peak flow rates shall be calculated using 
10-year rainfall. 

c) 100-year peak flow rates shall be calculated using 
25-year rainfall and AM::}-II. 

4. Additional studies shall be submitted where there 
exists more than one basin in the drainage area un::ier 
review. 'Ihe studies shall address the timing of the 
peak flCM rates from the basins to ensure do,m.strearn 

• flo.., rates are not increased. 
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DATE 

FROM 

;,JTEROFFICE MEr~ .~O 

~~7 . 
ROBERT W. CORCHERO, Chief 
water Resources Division 

PHONE 2515 

TO CHARLES L. LAIRD, Acting Director 
Transportation/Flood Control 

County of San Bema.rdir:10 

File: l (FC) -53 

SUBJECT SAN BERNARDINO COUNTY DETENTION BASIN DESIGN CRITERIA 

As reque~ted the subject criteria was review~d with respect to 
the determination of pre-development peak flow rates. According 
to the existing criteria the County can be 85% confident that the 
calculated peak flow rate will equal or exceed the peak flow rate 

• at a given concentration point if adequate streamflow data was 
available. Therefore, the County can only be about 15% confident 

•. •. • ··:·.-":':::--a::,~det-ent·ion·::.basin .. -outflow ,w±ll-.. not .. adversely affect .downstream 
properties' (not considering erosion) . 

The County should be at least 50% confident a detention basin 
outflow will not adversely impact properties downstream of the 
basin. Based on the calibration study of the county's hydrology 
method the input parameters (procedures) described in the Manual 
should be modified as ·follows: 

a) 10 year peak flow rates should be calculated using 
5-year rainfall, 

b) 25-year peak flow rates should be calculated using 
10-year rainfall, and 

c) 100-year peak flow rates should be calculated using 
25-year rainfall and AMC II. 

If these design parameters are used for determining the pre­
development peak flow rates, the basin outflow metered to 90% of 

• these calculated pre-development peak flow rates and the post­
development peak flow rates to tpe basin calculated in accordance 
with County Hydrology Manual, the County will be'over 50% confident 
the resulting basin design will not adversely·affect adjacent or 
downstream properties (not considering erosion). 

The desired confidence level for detention basin outflow is a 
policy decision. Once the desired confidence level is determined 
the required input rainfall amounts can be developed to calculate 
the peak flow rate at the corresponding confidence level. I have 
discussed this policy issue .with John Pederson of the U.S. Army 
Corps of Engineers, Ron Moore of the Soil Conservation Service 
and Al Nessinger of Orange County. Al Nessinger pointed out by 
using basin inflow hydrographs based on a 85% confidence level 



/ 

Memo to Charles 
September 4, 19t., 
Page 2 

Laird 

and by creating adequate storage to reduce the peak flow rate 
from the basin to 90% of pre-development condition based on a 50% 
confidence level, the resulting confidence level that downstream 
conditions have not changed will be greater than 50%. Also, the 
rainfall pattern used in the hydrograph method was chosen to be 
the :most severe test on basin design. When these facts are 
combined with criteria of using multi-day storms, the resulting 
basin design should be adequate to ensure downstream properties 
will not be subject to increased peak flow rates. Ron Moore felt 
the revised criteria better fit the actual pre-development 
conditions in the field. John Pederson and Al Nessigner both 
felt the criteria should be tested against actual occurrences in 
gaged watershed. Attached is page 2 of the design criteria with 
the proposed changes shown in bold type. 

Should you have any questions, please call. 

RWC:mjs 
Attachment 

cc: Ken Miller 
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INFILTRATION TESTING RESULTS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

21700 Copley Drive Suite #200* Diamond Bar, CA 91765 * Tel: 909-860-7777 

Project No. GEN 19-22E  
August 11, 2022 

Mr. Dan Darnell 
Carson Companies 
100 Bayview Circle #3500 
Newport Beach, California 92660 
 
Subject:  PERCOLATION INVESTIGATION 

PEPPER 210 COMMERCE CENTER 
20080 Highland Avenue  
County of San Bernardino, California 

 
References: Fault Investigation Report, Vulcan Aggregate Pit Redevelopment Project, 

20080 Highland Avenue, Rialto, California, prepared by Tetra Tech, dated 
February 28, 2022. 

 
Geotechnical Data and Assessment Report, Vulcan Pit Redevelopment, Rialto, 
California, prepared by Tetra Tech, dated November 25, 2019. 

 
Dear Mr. Darnell: 
 
This report presents the results of Tetra Tech’s field percolation testing performed at various 
locations within the subject property located at 20080 Highland Avenue, within the County of San 
Bernardino, California.  The purpose of this investigation was to document field percolation test 
results and provide geotechnical parameters and recommended infiltration rates for the design and 
construction of both surface and below grade stormwater BMP improvements.   
 
SITE DESCRIPTION AND HISTORY 
 
The site comprises an area of approximately 101 acres and is located north and northwest of the 
intersection of Highland Avenue and N. Pepper Avenue in unincorporated San Bernardino County, 
California.  The site is roughly triangular and is located within the western flood plain of Lytle 
Creek, however, it is protected from the current alignment of Lytle Creek Wash by an Army Corps 
of Engineers flood control levee which bounds the property to the north – northeast.  The property 
is bounded by Highland Avenue to the south and an existing residential development and a new 
residential development currently under construction to the west (formerly a portion of the El 
Rancho Verde Country Club and golf course). 
 
The site is currently utilized for the production and sale of construction aggregate, including sand, 
gravel, aggregate base, and asphalt.  Plant operations initiated during the 1950’s and initially 
included open pit mining of the westerly half of the property to depths of up to approximately 
50 feet below the original ground surface.  We understand that backfilling of the open pits within 
the property has continued periodically over the decades.  A comparison of the topography of 
historic mining pit bottoms and the 2016 topographic expression of the site is shown on Figure 1.  
Further deep mining is not anticipated during the remainder of the property lease.  

I "II;] TETRA TECH 
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Overall, the site gently slopes to the southeast and drains to various detention basins within the 
property via graded earth swales with exception of the ponded areas within the central portion of 
the site.   
 
Ascending slopes up to 58 feet in height border the southwestern perimeter of the site and generally 
vary from approximately 1.5(H):1(V) to 2(H):1(V) in gradient.  The north and east perimeter of 
the site is bordered by a flood control levee with 2(H):1(V) slopes, rising about 20 feet above the 
adjacent grades. 
 
PROJECT DESCRIPTION 
 
We understand that pit reclamation grading operations will be initiated upon termination of the 
current aggregate operations (projected in 2025).  At that time, all undocumented fill materials will 
be removed and replaced as engineered fill in conformance with recommendations provided in a 
separate geotechnical report for the site. 
 
Based on the conceptual site plan prepared by RGA (undated), the site will be developed with a 
building with about 1,280,354 square feet of office and warehouse space and truck loading docks 
along the building perimeter.  Other site improvements will include drive aisles, auto and truck 
parking, underground utilities, decorative flatwork, exterior lighting, and landscaping elements 
(see Figure 1 – Site Plan and Percolation Test Location Map). 
 
PREVIOUS GEOTECHNICAL AND GEOLOGIC STUDIES BY TETRA TECH 
 
In November of 2019, Tetra Tech completed a geotechnical investigation for the subject property.  
The purpose of that study was to evaluate the general existing fill conditions, estimate required 
cut / fill volumes, and provide preliminary geotechnical conclusions and considerations relative to 
the future site development.  As part of that study, 8 exploratory borings were drilled at various 
locations within the property to depths ranging from about 11.5 to 51.5 feet.  
 
During January 2021 and February 2022, Tetra Tech also completed a comprehensive fault 
investigation within the subject property.  The fault investigation included excavation and logging 
of 8 exploratory trenches measuring up to about 23 feet below the ground surface and totaling 
approximately 4,185 lineal feet. 
 
Pertinent subsurface information collected from these studies was utilized to assess the distribution 
and depths of the existing artificial fill at the site.  Additionally, the borings and trenching allowed 
for an assessment of the soil types, engineering properties, and stratigraphic distribution of the 
native alluvial soils beneath the site. 
 
FIELD PERCOLATION TESTING 
 
To evaluate the infiltration characteristics of the near surface native alluvial soils and to determine 
suitable borehole locations for field percolation testing, the limits of the historical mining pit 
bottoms and areas underlain by more than 10 feet of artificial fill were avoided.  Tetra Tech 
performed 7 borehole falling-head percolation tests denoted as P-1 through P-7 on June 21, 2022, 

[ '11:: I TETRA TECH 
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in accordance with the borehole percolation test procedure described in Appendix D of the 
Technical Guidance Document for Water Quality Management Plans prepared for the County of 
San Bernardino Areawide Stormwater Program, dated September 19, 201 (Technical Guidance 
document).  Eight-inch diameter boreholes were drilled utilizing a hollow stem auger drill rig to 
depths varying from about 9.5 to 10 feet.  The approximate locations of the boreholes are presented 
on Figure 2 – Site Plan and Percolation Test Location Map. 
 
A 3-inch-diameter perforated PVC pipe with 5/8-inch-diameter holes was installed in the 
percolation borings.  The casing was wrapped in a protective cloth filter sock to limit the migration 
of soil particles into the pipe.  The pipe was surrounded by a free-draining gravel pack comprised 
of 3/8-inch p-gravel.   
 
Percolation boreholes were presoaked to a depth of approximately 5 times the hole radius for at 
least 1 hour before the test.  After the presoak period, an initial water head of approximately 1 foot 
was introduced above the bottom of the borehole.  Percolation testing was then conducted by 
recording the time required for the borehole to completely empty as monitored by a stopwatch and 
well sounder.  After each reading, the borehole was re-filled and the procedure was repeated.  The 
process was continued until a stabilized drop rate was stabilized.  After completion of the 
percolation testing, the PVC pipes were removed and the boreholes were backfilled with tamped 
soil cuttings.  
 
The design infiltration rates of the on-site soils, expressed in inches per hour, were then calculated 
by applying a Factor of Safety, in accordance with Worksheet H of the San Bernardino County 
Technical Guidance document, to the measured field infiltration rates corrected for the porosity of 
the gravel.  The Factors of Safety reflect: 
 

• Suitability of underlying soils for infiltration 
o soil assessment methods 
o predominant soil texture 
o site soil variability 
o depth to groundwater/impervious layer 

 
• The infiltration system design 

o tributary area size 
o level of pretreatment/expected sediment load 
o redundancy 
o compaction during grading 
 

For this study, a Factor of Safety of 2 was applied to account for site suitability considerations, 
and a Factor of Safety of 2.5 was applied to account for the infiltration system design 
considerations, resulting in a combined factor of safety of 5.  The calculated infiltration rates of 
the on-site soils are summarized in Table 1.  The percolation test data sheets utilized to determine 
measured field infiltration rates for each borehole are attached in Appendix A of this report. 
 
  

[ '11:: I TETRA TECH 



Carson Companies Project No. GEN 19-22E 
Pepper 210 Commerce Center August 11, 2022 

4 

Table 1 
Summary of Design Infiltration Rates 

Percolation 
Test No. 

Approximate 
Borehole 

Depth 
(feet) 

Approximate 
Test Depth 
Intervals 

(feet) 

Measured 
Infiltration Rate 
(inches / hour) 

Design 
Infiltration Rate 
(inches / hour) 

P-1 9.5 8.5 - 9.5 172.7 34.5 

P-2 9.0 8.0 – 9.0 113.5 22.7 

P-3 9.5 8.5 - 9.5 165.5 33.1 

P-4 9.6 8.6 – 9.6 91.3 18.3 

P-5 9.6 8.6 – 9.6 40.1 8.0 

P-6 9.5 8.5 - 9.5 73.6 14.7 

P-7 9.9 8.9 – 9.9 96.9 19.4 

Recommended Design Infiltration Rate: 8.0 

RECOMMENDED DESIGN INFILTRATION RATE AND BMP LOCATIONS 

Results of percolation testing indicate that the calculated infiltration rates of the on-site native 
alluvial soils range from about 34.5 to 8.0 inches per hour.  Based on our review of the underlying 
stratigraphic conditions, the lowest infiltration rate (8.0 in/hr) can likely be attributed to 
local/isolated sequences of finer-grained alluvial lenses identified within our past borings and 
exploratory trench exposures.  Though the finer-grained / less permeable alluvial lenses are local 
deposits in comparison to the predominate sand and gravel deposits beneath the site, they occur in 
an unpredictable distribution and should be considered in the BMP design.  Therefore, a design 
infiltration rate 8.0 inches per hour is recommended for the design of the stormwater BMP’s with 
an invert elevation at approximately 9 to 10 feet below grade of the primary drive aisles within the 
plant. 

As summarized herein, aggregate operations in the past included open pit mining of the westerly 
half of the property to depths of up to approximately 50 feet below the original ground surface.  
Areas of the site that are underlain by more than about 10 feet of artificial fill should be avoided 
for locating future BMP improvements to ensure infiltration within native alluvial soils.  
A comparison of the topography of historic mining pit bottoms and the 2016 topographic 
expression of the site is shown on Figure 1 and should be referenced in determining layout of BMP 
improvements.  Future plans and construction documents for storm water BMP submittals should 
be reviewed by the Geotechnical Engineer to confirm compliance with this report.  

LIMITATIONS 

The conclusions, recommendations, and opinions expressed in this report are based on Tetra 
Tech’s review of background documents and on information obtained from field percolation 
testing.  Due to the limited nature of the field percolation testing, conditions not observed and 

[ '11:: I TETRA TECH 
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described in this report may be present on the site.  Uncertainties relative to subsurface conditions 
can be reduced through additional subsurface exploration and testing.  Additional subsurface 
evaluation and testing can be performed upon request.   

This report presents key geotechnical issues that could impact the proposed site development.  The 
information presented herein is intended only and preliminary planning purposes and is not 
intended to satisfy the requirements of a site-specific and detailed geotechnical investigation 
required for foundation design and permitting.  As such, additional geotechnical design-level 
reports will be warranted for the specific site development plan. 
This document is intended to be used only in its entirety.  No portion of the document, by itself, is 
designed to completely represent any aspect of the project described herein.  Tetra Tech should be 
contacted if the reader requires additional information or has questions regarding the content, 
interpretations presented, or completeness of this document.   

Tetra Tech has endeavored to perform its evaluation using the degree of care and skill ordinarily 
exercised under similar circumstances by reputable geotechnical professionals with experience in 
this area in similar soil conditions.  No other warranty, either expressed or implied, is made as to 
the conclusions and recommendations contained in this report. 

CLOSURE 

We appreciate the opportunity to provide our professional services on this project.  If you have 
any questions regarding this report or if we can be of further service, please do not hesitate to 
contact the undersigned. 

Respectfully submitted, 
Tetra Tech BAS, Inc. 

Yonglang Li, PhD, GE 
Senior Engineer 

Patrick Keefe, CEG  
Supervising Engineering Geologist 

Peter Skopek, Ph.D., G.E. 
Principal 

Distribution: Addressee (pdf by email DDarnell@carsoncompanies.com) 

Filename: 2022-08-11 Perc Report Carson Co Rialto.docx 

ATTACHMENTS 

Figures 1 & 2 
Appendix A – Field Percolation Test Data
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FIGURES 
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TEL 909.860.7777 www.tetratech.com 

VULCAN GRAVEL PIT REDEVELOPMENT - RIALTO, CA JOB NO. 
GEN 19-22E 

Comparison of Topography From Historic Bottom Elevations and 2016 Surface Configuration 
(from Vulcan Materials Company, 2019)
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LEGEND

P-1
Percolation Test Location 

Reference: Pepper 210 Commerce Center, Site Plan, sheet A1-1P, RGA Office of Architectural Design, 2022.
0 400ft200

VULCAN GRAVEL PIT REDEVELOPMENT - RIALTO, CA

SITE PLAN AND PERCOLATION TEST LOCATION MAP

GEN 19-22E
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APPENDIX A 

Field Percolation Test Data 
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Project: Pepper 210 Commerce Center, Rialto, CA Job No: GEN 19-22E
Date Excavated:

Test Hole Depth (feet): 9.5 feet Soil Classification: Gravel with Sand (GP)
Stick up Length (feet): 0.5 feet Gravel Porosity: 0.35
Sandy Soil Criteria Tested By: PMK Presoak Date:
Actual Percolation Tested By: TC Test Date:
Test Hole Diameter (inches): 8 inches Latitude: 34.142163° Longitude: -117.364090°
Casing Diameter (inches): 3 inches Elevation: 1351 ft

Time Time Interval 
(min)

Initial Reading   
(feet below the 

top of the 
pipe)

Final Reading  
(feet below the 
top of the pipe)

Initial Water Level 
 (feet above bottom of 

hole)

Final Water Level 
(feet above bottom 

of hole)

 Δ in Water 
Level 

(inches)

Measured Raw 
Percolation Rate

 (inches/hour)

2.0

2.5

34.5 in/hour
Technical Guidance Document for Water Quality Management 
Plans prepared for the County of San Bernardino Areawide 
Stormwater Program, dated September 19, 2013.

Corrected Design Percolation Rate  =

172.7Measured field infiltration rate 
(in/hr)=Infiltration system design

172.70.46 9.00 10.00 1.00 0.00 12.00

176.6

0.45 9.00 10.00 1.00 0.00 12.00 176.6

0.45 9.00 10.00 1.00 0.00 12.00

0.46 9.00 10.00 1.00 0.00 12.00 172.7

0.43 9.00 10.00 1.00 0.00 12.00

12.00 184.8

0.52 9.00 10.00 1.00 0.00 12.00

183.5

PERCOLATION DATA SHEET

Test Hole No: P-1 Monday, June 20, 2022

Suitability of underlying soils for infiltration

Monday, June 20, 2022
Tuesday, June 21, 2022

PERCOLATION TEST (presoaking for at least 1 hour)

0.46 9.00 10.00 1.00 0.00 12.00 172.7

152.8

0.43 9.00 10.00 1.00 0.00

Page 1 of 7

FACTORS OF SAFETY
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Project: Pepper 210 Commerce Center, Rialto, CA Job No: GEN 19-22E
Date Excavated:

Test Hole Depth (feet): 9.0 feet Soil Classification: Gravel with Sand (GP)
Stick up Length (feet): 1.0 feet Gravel Porosity: 0.35
Sandy Soil Criteria Tested By: PMK Presoak Date:
Actual Percolation Tested By: TC Test Date:
Test Hole Diameter (inches): 8 inches Latitude: 34.141692° Longitude: -117.362794°
Casing Diameter (inches): 3 inches Elevation: 1360 ft

Time Time Interval 
(min)

Initial Reading   
(feet below the 

top of the 
pipe)

Final Reading  
(feet below the 
top of the pipe)

Initial Water Level 
 (feet above bottom of 

hole)

Final Water Level 
(feet above bottom 

of hole)

 Δ in Water 
Level 

(inches)

Measured Raw 
Percolation Rate

 (inches/hour)

2.0

2.5

22.7 in/hour
Technical Guidance Document for Water Quality Management 
Plans prepared for the County of San Bernardino Areawide 
Stormwater Program, dated September 19, 2013.

Corrected Design Percolation Rate  =

Suitability of underlying soils for infiltration Measured field infiltration rate 
(in/hr)= 113.5

Infiltration system design

122.2

0.70 9.00 10.00 1.00 0.00 12.00 113.5

0.65 9.00 10.00 1.00 0.00 12.00

0.68 9.00 10.00 1.00 0.00 12.00 116.8

0.63 9.00 10.00 1.00 0.00 12.00 126.1

PERCOLATION DATA SHEET

Test Hole No: P-2 Monday, June 20, 2022

Monday, June 20, 2022
Tuesday, June 21, 2022

PERCOLATION TEST (presoaking for at least 1 hour)

0.60 9.00 10.00 1.00 0.00 12.00 132.4

Page 2 of 7

FACTORS OF SAFETY

I '11;;) TETRA TECH 



Project: Pepper 210 Commerce Center, Rialto, CA Job No: GEN 19-22E
Date Excavated:

Test Hole Depth (feet): 9.5 feet Soil Classification: Silty Sand and Gravel with Sand (SM/GP)
Stick up Length (feet): 0.5 feet Gravel Porosity: 0.35
Sandy Soil Criteria Tested By: PMK Presoak Date:
Actual Percolation Tested By: TC Test Date:
Test Hole Diameter (inches): 8 inches Latitude: 34.137717° Longitude: -117.361698°
Casing Diameter (inches): 3 inches Elevation: 1342 ft

Time Time Interval 
(min)

Initial Reading   
(feet below the 

top of the 
pipe)

Final Reading  
(feet below the 
top of the pipe)

Initial Water Level 
 (feet above bottom of 

hole)

Final Water Level 
(feet above bottom 

of hole)

 Δ in Water 
Level 

(inches)

Measured Raw 
Percolation Rate

 (inches/hour)

2.0

2.5

33.1 in/hour

PERCOLATION DATA SHEET

Test Hole No: P-3 Monday, June 20, 2022

Monday, June 20, 2022
Tuesday, June 21, 2022

PERCOLATION TEST (presoaking for at least 1 hour)

0.43 9.00 10.00 1.00 0.00 12.00 184.8

0.47 9.00 10.00 1.00 0.00 12.00 169.0

0.48 9.00 10.00 1.00 0.00 12.00 165.5

184.80.43 9.00 10.00 1.00 0.00 12.00

Technical Guidance Document for Water Quality Management 
Plans prepared for the County of San Bernardino Areawide 
Stormwater Program, dated September 19, 2013.

Corrected Design Percolation Rate  =

Suitability of underlying soils for infiltration Measured field infiltration rate 
(in/hr)= 165.5

Infiltration system design

Page 3 of 7
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Project: Pepper 210 Commerce Center, Rialto, CA Job No: GEN 19-22E
Date Excavated:

Test Hole Depth (feet): 9.6 feet Soil Classification: Silty Sand and Gravel with Sand (SM/GP)
Stick up Length (feet): 0.4 feet Gravel Porosity: 0.35
Sandy Soil Criteria Tested By: PMK Presoak Date:
Actual Percolation Tested By: TC Test Date:
Test Hole Diameter (inches): 8 inches Latitude: 34.136965° Longitude: -117.359866°
Casing Diameter (inches): 3 inches Elevation: 1323 ft

Time Time Interval 
(min)

Initial Reading   
(feet below the 

top of the 
pipe)

Final Reading  
(feet below the 
top of the pipe)

Initial Water Level 
 (feet above bottom of 

hole)

Final Water Level 
(feet above bottom 

of hole)

 Δ in Water 
Level 

(inches)

Measured Raw 
Percolation Rate

 (inches/hour)

2.0

2.5

18.3 in/hour

PERCOLATION DATA SHEET

Test Hole No: P-4 Monday, June 20, 2022

Monday, June 20, 2022
Tuesday, June 21, 2022

PERCOLATION TEST (presoaking for at least 1 hour)

0.72 9.00 10.00 1.00 0.00 12.00 110.4

0.85 9.00 10.00 1.00 0.00 12.00 93.5

0.87 9.00 10.00 1.00 0.00 12.00 91.3

95.70.83 9.00 10.00 1.00 0.00 12.00

Technical Guidance Document for Water Quality Management 
Plans prepared for the County of San Bernardino Areawide 
Stormwater Program, dated September 19, 2013.

Corrected Design Percolation Rate  =

Suitability of underlying soils for infiltration Measured field infiltration rate 
(in/hr)= 91.3

Infiltration system design
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Project: Pepper 210 Commerce Center, Rialto, CA Job No: GEN 19-22E
Date Excavated:

Test Hole Depth (feet): 9.6 feet Soil Classification: Silty Sand and  Gravelly Sand (SM/SP)
Stick up Length (feet): 0.4 feet Gravel Porosity: 0.35
Sandy Soil Criteria Tested By: PMK Presoak Date:
Actual Percolation Tested By: TC Test Date:
Test Hole Diameter (inches): 8 inches Latitude: 34.136633° Longitude: -117.355559°
Casing Diameter (inches): 3 inches Elevation: 1313 ft

Time Time Interval 
(min)

Initial Reading   
(feet below the 

top of the 
pipe)

Final Reading  
(feet below the 
top of the pipe)

Initial Water Level 
 (feet above bottom of 

hole)

Final Water Level 
(feet above bottom 

of hole)

 Δ in Water 
Level 

(inches)

Measured Raw 
Percolation Rate

 (inches/hour)

2.0

2.5

8.0 in/hour

PERCOLATION DATA SHEET

Test Hole No: P-5 Monday, June 20, 2022

Monday, June 20, 2022
Monday, June 20, 2022

PERCOLATION TEST (presoaking for at least 1 hour)

1.33 9.00 10.00 1.00 0.00 12.00 59.7

1.53 9.00 10.00 1.00 0.00 12.00 51.9

1.82 9.00 10.00 1.00 0.00 12.00 43.7

41.4

1.96 9.00 10.00 1.00 0.00 12.00 40.5

1.92 9.00 10.00 1.00 0.00 12.00

1.92 9.00 10.00 1.00 0.00 12.00 41.4

1.98 9.00 10.00 1.00 0.00 12.00 40.1

1.97 9.00 10.00 1.00 0.00 12.00 40.3

Technical Guidance Document for Water Quality Management 
Plans prepared for the County of San Bernardino Areawide 
Stormwater Program, dated September 19, 2013.

Corrected Design Percolation Rate  =

Suitability of underlying soils for infiltration Measured field infiltration rate 
(in/hr)= 40.1

Infiltration system design
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Project: Pepper 210 Commerce Center, Rialto, CA Job No: GEN 19-22E
Date Excavated:

Test Hole Depth (feet): 9.5 feet Soil Classification: Silty Sand and Gravel with Sand (SM/GP)
Stick up Length (feet): 0.5 feet Gravel Porosity: 0.35
Sandy Soil Criteria Tested By: PMK Presoak Date:
Actual Percolation Tested By: TC Test Date:
Test Hole Diameter (inches): 8 inches Latitude: 34.136708° Longitude: -117.354540°
Casing Diameter (inches): 3 inches Elevation: 1308 ft

Time Time Interval 
(min)

Initial Reading   
(feet below the 

top of the 
pipe)

Final Reading  
(feet below the 
top of the pipe)

Initial Water Level 
 (feet above bottom of 

hole)

Final Water Level 
(feet above bottom 

of hole)

 Δ in Water 
Level 

(inches)

Measured Raw 
Percolation Rate

 (inches/hour)

2.0

2.5

14.7 in/hour

PERCOLATION DATA SHEET

Test Hole No: P-6 Monday, June 20, 2022

Monday, June 20, 2022
Monday, June 20, 2022

PERCOLATION TEST (presoaking for at least 1 hour)

0.80 9.00 10.00 1.00 0.00 12.00 99.3

0.90 9.00 10.00 1.00 0.00 12.00 88.3

1.02 9.00 10.00 1.00 0.00 12.00 77.9

74.3

1.05 9.00 10.00 1.00 0.00 12.00 75.7

1.07 9.00 10.00 1.00 0.00 12.00

1.05 9.00 10.00 1.00 0.00 12.00 75.7

1.08 9.00 10.00 1.00 0.00 12.00 73.6

Technical Guidance Document for Water Quality Management 
Plans prepared for the County of San Bernardino Areawide 
Stormwater Program, dated September 19, 2013.

Corrected Design Percolation Rate  =

Suitability of underlying soils for infiltration Measured field infiltration rate 
(in/hr)= 73.6

Infiltration system design

Page 6 of 7

FACTORS OF SAFETY

I '11;;) TETRA TECH 



Project: Pepper 210 Commerce Center, Rialto, CA Job No: GEN 19-22E
Date Excavated:

Test Hole Depth (feet): 9.9 feet Soil Classification: Sand and Gravel with Sand (SW/GP)
Stick up Length (feet): 0.1 feet Gravel Porosity: 0.35
Sandy Soil Criteria Tested By: PMK Presoak Date:
Actual Percolation Tested By: TC Test Date:
Test Hole Diameter (inches): 8 inches Latitude: 34.136319° Longitude: -117.352829°
Casing Diameter (inches): 3 inches Elevation: 1299 ft

Time Time Interval 
(min)

Initial Reading   
(feet below the 

top of the 
pipe)

Final Reading  
(feet below the 
top of the pipe)

Initial Water Level 
 (feet above bottom of 

hole)

Final Water Level 
(feet above bottom 

of hole)

 Δ in Water 
Level 

(inches)

Measured Raw 
Percolation Rate

 (inches/hour)

2.0

2.5

19.4 in/hour

PERCOLATION DATA SHEET

Test Hole No: P-7 Monday, June 20, 2022

Monday, June 20, 2022
Monday, June 20, 2022

PERCOLATION TEST (presoaking for at least 1 hour)

0.63 9.00 10.00 1.00 0.00 12.00 126.1

0.73 9.00 10.00 1.00 0.00 12.00 108.8

0.78 9.00 10.00 1.00 0.00 12.00 101.9

96.9

0.80 9.00 10.00 1.00 0.00 12.00 99.3

0.82 9.00 10.00 1.00 0.00 12.00

0.82 9.00 10.00 1.00 0.00 12.00 96.9

Technical Guidance Document for Water Quality Management 
Plans prepared for the County of San Bernardino Areawide 
Stormwater Program, dated September 19, 2013.

Corrected Design Percolation Rate  =

Suitability of underlying soils for infiltration Measured field infiltration rate 
(in/hr)= 96.9

Infiltration system design
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APPENDIX J 

EXISTING FLOOD CONTROL CULVERT CAPACITY CALCULATIONS 

 

 

 



Culvert Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Tuesday, Aug 23 2022

Flood Control Pipe

Invert Elev Dn (ft) =  1292.50
Pipe Length (ft) =  43.00
Slope (%) =  2.63
Invert Elev Up (ft) =  1293.63
Rise (in) =  24.0
Shape =  Circular
Span (in) =  24.0
No. Barrels =  1
n-Value =  0.024
Culvert Type =  Circular Concrete
Culvert Entrance =  Square edge w/headwall (C)
Coeff. K,M,c,Y,k =  0.0098, 2, 0.0398, 0.67, 0.5

Embankment
Top Elevation (ft) =  1302.02
Top Width (ft) =  20.00
Crest Width (ft) =  20.00

Calculations
Qmin (cfs) =  45.00
Qmax (cfs) =  45.00
Tailwater Elev (ft) =  Normal

Highlighted
Qtotal (cfs) =  45.00
Qpipe (cfs) =  42.29
Qovertop (cfs) =  2.71
Veloc Dn (ft/s) =  13.46
Veloc Up (ft/s) =  13.46
HGL Dn (ft) =  1294.50
HGL Up (ft) =  1299.63
Hw Elev (ft) =  1302.15
Hw/D (ft) =  4.26
Flow Regime =  Inlet Control

Elev (ft) Flood Control Pipe Hw Depth (ft) 

10 .37 1304.00 -~---~---~----~---~---~---~---~---~----~---~---~---~---~-

10 

---- CircularCutvert 

15 20 
---- HGL 

25 30 35 
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8.37 

4.37 
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