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Precipitation Frequency Data Server 

Back to TOP-

US DeP-artment of Commerce 
National Oceanic and AtmosP-heric Administration 

National Weather Service 
National Water Center 

1325 East West Highway 
Silver Spring, MD 20910 

Questions?: HDSC.Questions@noaa.gov 

Disclaimer 

https://hdsc.nws. noaa.gov/hdsc/pfds/pfds _ printpage.html?lat=34 .0345&Ion=-11 7. 7252&data=depth&units=english&series=pds 4/4 
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TECHNICAL GUIDANCE DOCUMENT APPENDICES 

Vll.4.1. Site Suitability Considerations 

Suitability assessment related considerations include (Table VII.3): 

• Soil assessment methods - the site assessment extent (e.g., number of borings, test pits, 
etc.) and the measurement method used to estimate the short-term infiltration rate. 

• Predominant soil texture/percent fines - soil texture and the percent of fines can 
greatly influence the potentia l for clogging. 

• Site soil variabil ity - s ite with spatially heterogeneous soils (vertically or horizontally) 
as determined from site investigations are more difficult to estimate average properties 
for resulting in a higher level of uncertainty associated with initial estimates. 

• Depth to seasonal high groundwater/impervious layer - groundwater mounding may 
become an issue during excessively wet conditions where shallow aquifers or shallow 
clay lenses are present. 

Table VII.3: Suitability Assessment Related Considerations for Infiltration Facility Safety 
Factors 

Consideration High Concern Medium Concern Low Concern 

Direct measurement of 2: 

Direct measurement 50 percent of infiltration 

Use of soil survey of 2: 20 percent of area with localized 

maps or simple infiltration area with infiltration measurement 
Assessment methods 

texture analysis to localized infiltration methods 
(see explanation below) estimate short-term measurement or 

infiltration rates methods (e.g., Use of extensive test pit 
infiltrometer) infiltration measurement 

methods 

Silty and clayey 
Granular to slightly loamy 

Texture Class soils with significant Loamy soils 
soils 

fines 

Highly variable soils 
indicated from site 

Soil borings/test pits Multiple soil borings/test 
assessment or 

Site soil variabi lity 
limited soil borings 

indicate moderately pits indicate relatively 

collected during site 
homogeneous soils homogeneous soils 

assessment 

Depth to groundwater/ <5 ft below facility 5-10 ft below facility 
>10 below facility bottom 

impervious layer bottom bottom 

Localized infiltration testing refers to methods such as the double ring infiltrometer test (ASTM 

) 03385-88) which measure infiltration rates over an area less than 10 sq-ft, may include lateral 
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TECHNICAL GUIDANCE DOCUMENT APPENDICES 

flow, and do not attempt to account for heterogeneity of soil. The amount of area each test 

represents should be estimated depending on the observed heterogeneity of the soil. 

Extensive infiltration testing refers to methods that include excavating a significant portion of 

the proposed infiltration area, filling the excavation with water, and monitoring drawdown. 

The excavation should be to the depth of the proposed infiltration su rface and ideally be at least 

50 to 100 square feet. 

In all cases, testing should be conducted in the area of the proposed BMP where, based on 

review of available geotechnical data, soils appear leas t likely to support infiltration. 

Vll.4.2. Design Related Considerations 

Design related considerations include (Table Vll.4): 

• Size of area tributary to facility - all things being equal, risk factors related to 
infiltration faci lities increase with an increase in the tributary area served. Therefore 
facili ties serving larger tributary areas should use more restrictive adjustment factors. 

• Level of pretreatment/expected influent sediment loads - credit should be given for 
good pretreatment by allowing less restrictive factors to account for the reduced 
probability of clogging from high sediment loading. Also, faci li ties designed to capture 
runoff from relatively clean surfaces such as rooftops are likely to see low sediment 
loads and therefore should be allowed to apply less restrictive safety factors. 

• Redundancy - facilities that consist of multiple subsystems operating in parallel such 
that parts of the system remains functional when other parts fail and/ or bypass should 
be rewarded for the built-in redundancy with less restrictive correction and safety 
factors. For example, if bypass flows would be at least partially treated in another BMP, 
the risk of discharging untreated runoff in the event of clogging the primary facility is 
reduced. A bioretention facility that overflows to a landscaped area is another example. 

• Compaction during construction - proper construction oversight is needed during 
construction to ensure that the bottoms of infiltration facility are not overly compacted. 
Faci li ties that do not commit to proper construction practices and oversight should 
have to use more restrictive correction and safety factors. 
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Table VII.4: Design Related Considerations for Infiltration Facility Safety Factors 

Consideration High Concern Medium Concern Low Concern 

Tributary area size Greater than 10 acres. 
Greater than 2 acres but 

2 acres or less. 
less than 10 acres. 

Pretreatment from gross 
solids removal devices 

Good pretreatment with 
only, such as Excellent pretreatment 
hydrodynamic 

BMPs that mitigate coarse 
with BMPs that mitigate 

sediments such as 
Level of 

separators, racks and 
vegetated swales AND 

fine sediments such as 

pretreatment/ 
screens AND tributary 

influent sediment loads 
bioretention or media 

area includes filtration OR 
expected influent 

landscaped areas, steep 
from the tributary area are 

sedimentation or facility 
sediment loads 

slopes, high traffic areas, 
expected to be relatively 

only treats runoff from 
or any other areas 

low (e.g. , low traffic, mild 
relatively clean surfaces, 

expected to produce 
slopes, disconnected 

such as rooftops. 
high sediment, trash, or 

impervious areas, etc.) . 

debris loads. 
High redundancy, 

Medium redundancy, other 
multiple components 

BMPs available in 
capable of operating 

Redundancy of No redundancy in BMP 
treatment train to maintain 

independently and in 
treatment treatment train. 

at least 50% of function of 
parallel, maintaining at 

facility in event of failure. 
least 90% of facility 
functionality in event of ) 
failure. 
Heavy equipment 

Construction of facility actively prohibited from 

Compaction during 
on a compacted site or Medium probability of infiltration areas during 
elevated probability of unintended/ indirect construction and low 

construction 
unintended/ indirect compaction. probability of 
compaction. unintended/ indirect 

compaction . 

....._ ___ Gravity Separators (Aqua Shield or approved equal) will be provided as a pre-treatment control BMP prior 
to allowing runoff to be conveyed to the primary treatment BMP. The Aqua Shield Units will help remove 

large debris, trash, sediment and oil/grease from the runoff before outleting into the the on-site infiltration 

systems. Aqua Shield Unit specification & calculations will be provided in Appendix B for the Final 
Submission. 

The soil in the proposed infiltration system footprints will be uncompacted in-place native material. 

Aqua Shield units will become a pretreatment device before entering to underground infiltration 
system. Aqua Shield units are capable of capturing and retaining 100 percent of pollutants greater 

than or equal to 2.4 millimeters (mm) regardless of the pollutant's specific gravity. Aqua Shield units 
are equipped with conventional oil baffles to capture and retain oil and grease. Laboratory evaluations 
show that the gravity separators are capable of capturing up to 70% of the free oil and grease from 

storm water. Gravity separators can also accommodate the addition of oil sorbents within their 

I ) separation chambers. The addition of the oil sorbents can ensure the permanent removal of 80% to 
90% of the free oil and grease from the storm water runoff. 

Vll-33 May 19, 2011 

~ 3.6 acres 



TECHNICAL GUIDANCE DOCUMENT APPENDICES 

) VIJ.4.3. Determining Factor of Safety 

) 

) 

A factor of safety shall be used. To assist in selecting the appropriate design infiltration rate, the 
measured short term infiltration rate should be adjusted using a weighted average of several 

safety factors using the worksheet shown in Worksheet H below. The design infiltration ra te 

would be determined as follows: 

1. For each consideration shown in Table VIl.3 and Table VIl.4 above, determine whether 
the consideration is a high, medium, or low concern. 

2. For all high concerns, assign a factor value of 3, for medium concerns, assign a factor 
value of 2, and for low concerns assign a factor value of 1. 

3. Multiply each of the factors by the corresponding weight to get a product. 
4. Sum the products within each factor category to obtain a safety factor for each. 
5. Multiply the two safety factors together to get the final combined safety factor. If the 

combined safety factor is less than 2, then 2 shall be used as the safety factor. 
6. Divide the measured short term infiltration rate by the combined safety factor to obtain 

the adjusted design infiltration rate for use in sizing the infiltration facility. 

The design infiltration rate shall be used to size BMPs and to evaluate their expected long term 
performance. This rate shall not be less than 2, but may be higher at the discretion of the design 
engmeer. 
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) Worksheet H: Factor of Safety and Design Infiltration Rate and Worksheet 

) 

) 

Assigned Factor Product (p) 

Factor Category Factor Description Weight (w) Value (v) p = WX V 

Soil assessment methods 0.25 1 0.25 
Predominant soil texture 0.25 3 I 0.75 

A 
Suitability Site soil variability I 0.25 1 0.25 
Assessment 

Depth to groundwater/ impervious 
I 0.25 1 0.25 I layer 

I Suitability Assessment Safety Factor, SA= LP 
I 

1.50 
Tributary area size 0.25 2 0.50 

I Level of pretreatment/ expected 
sediment loads 

0.25 2 0.50 
B Design I Redundancy I 0.25 2 0.50 

I Compaction during construction 0.25 1 0.25 
I Design Safety Factor, Sa = rp 1.75 

Combined Safety Factor, Sror= SAX Sa 2.625 

Measured Infiltration Rate , inch/hr, KM 
3 or 3.6 

(corrected for test-specific bias) 

K1.1.,. Sror 
Design Infiltration Rate, in/hr, K oESIGN = ~ 101 :><: 1<11'1 1.0 or 1.2 

Supporting Data 

Briefly describe infiltration test and provide reference to test forms: 

"3" is the infiltration safety factor that we applied to infiltration LID 
BMP. 

Note: The minimum combined adjustment factor shall not be less than 2.0 and the maximum 
combined adjustment factor shall not exceed 9.0. 
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VII.5. References 

ASTM D 3385-94, 2003. "Standard Test Method for Infiltration Rate of Soils Field Using Double­

Ring Infiltrometer." American Society for Testing Materials, Conshohocken, PA. 10 Jun, 
2003. 

Cal trans, 2003. "Infiltration Basin Site Selection". Study Volume I. California Department of 
Transportation. Report No. CTSW-RT-03-025. 

City of Portland, 2010. Appendix F.2: Infiltmtion Testing. Portland Stormwater Management 
Manual, Revised February 1, 2010. 

United States Department of the Interior, Bureau of Reclamation (USBR), 1990a, "Procedure for 

Performing Field Permeability Testing by the Well Permeameter Method (USBR 7300-89)," 
in Earth Manual, Part 2, A Water Resources Technical Publication, 3rd ed., Bureau of 
Reclamation, Denver, Colo. 
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WQMP MANAGEMENT 

DA Area (SF) Impervi ousness(%) Runoff Coefficient P2yr-lhr P6 
Drawdown 

Rate 
DA 1 94,524 0.79 0.59 0.598 0.89 1.963 

DA2 61,766 0.87 0.69 0.598 0.89 1.963 

**NOTE: 
ON-SITE UNDERGROUND INFILTRATION/ DETENTION SYSTEM WILL 
PROVIDE STORM WATER DETENTION 
THE OVERALL DISCHARGE OF STORM 
EVENTS. 

OWNER/DEVELOPER 
GOLDEN MANAGEMENT SERVICES 
4900 SANTA ANITA AVENUE, SUITE 2C 

EL MONTE, CA 91731 
PHONE: (626) 258-3374 
CONTACT: MR. RYAN LIU 

CAPACITY WHILE REDUCING 
WATER DURING ALL STORM 

ENGINEER 
HUITT-ZOLLARS 
3990 CONCOURS, SU ITE 330 
ONTARIO, CA 91764 
PHONE: (909) 941-7799 
CONTACT: DAVID WHITE 

42 

Design Captu re I LIDBMPVolume 
BMP 

Volume (CF) Provided (CF) 
8,096 Contech 96" jCMP De t ention System 8,200 

6,177 Con tech 96" ::CMP Detention System 6,203 

' z-,. 
0 15 30 60 90 

SCALE 1'' - 30' 

w 

DA 1 .. 
- 14,273 CF 

14,403 CF I• •• 

42 W • --

WQMP BMP NOTES 

0 
0 
0 
0 
0 

INSTALL CONTECH 96" CMP INFILTRATION SYSTEM, SEE DETAIL 

HEREON. 

INSTALL AN AQUASHIELD 'AQUA SWIRL MODEL AS-3s' GRAVITY 
SEPARATOR OR EQUIVALENT.* (CASQA MP-51 BMP) 

INSTALL ROOFED TRASH ENCLOSURE. 

INSTALL STORM DRAIN LABEL MESSAGES STATING "NO DUMPING 
DRAINS TO RIVER". (S1) 

VACUUM SWEEP PARKING LOT/DRIVE AISLES MONTHLY. (N15) 

* NOTE: 
DETAIL Will. BE PROVIDED IN FINAL SUBMITTAL 

42 W 

IDENTIFIER 

N3 

N7 

N11 

N13 

N14 

N15 

S1 

S3 

S4 

S5 

LEGEND 
FRANKLIN 

PHILAD LPHIA 

71 

D.ATE 3/8t20r2-1 

IERSC 

>-
1:l 
I= 
V> 

AVENUE FRANCIS 
AVENUE 

~ AVENUE 
w 

Engin.eer in,g Resources of Soutnem (:al irornia 
VICINITY MAP 

NOT TO SCALE 

LEGEND 
-SD--

= 
PROPOSED STORM DRAIN 

WQMP BOUNDARY 

APPROVEID AS SUBIMITTED CB 

PROPOSED CURB OPEN/NG INLET W/ FILTER INSERT 

PROPOSED LANDSCAPING AREA - •BMP SO- IO & S0-12 

CATCH BASIN 

I 

,· 
I 

)--1--- ,. --

42 W 42 W --

SOURCE CONTROL BM Ps IN CLUDED ON SITE 

DESCRIPTION OF BMP RESPONSIBLE PARTY 

LANDSCAPE MAINTENANCE BMP'S OWNER 

PROVIDE SPILL PLAN OWNER 

LITTER/DEBRIS CONTROL PROGRAM OWNER 

HOUSEKEEPING OF LOADING DOCKS OWNER 

CATCH BASIN INSPECTION PROGRAM OWNER 

VACUUM SWEEPING OF PARKING LOTS OWNER 

STORM DRAIN STENCILING OWNER 

REDUCED WASTE STORAGE POLLUTION OWNER 

EFFICIENT IRRIGATION SYSTEM OWNER 

LANDSCAPING MIN. 1-2" BELOW PAVEMENT OWNER 
*SEE WQMP REPORT ATTACHMENT C FOR BMP FACT SHEET 

DYODS™ 
Design Your O\rvn Detention System 

~roject summary 
Date: 
Project Name: 

,-.~1~.....-r.-.u® 
~~~;'19 ■ .;..vn 
CMP DETENTION SYSTEMS 

1 
For design assistance, drawings, 

and pnc11ig send completed works heet to: 
dyods@contech-cpi.com 

City/ County: Chino/San Bernardino Coun 
State: Cal ifornia ~ 

Designed By· Davicl White 
Company: "H7u";1'c1.°'z"oci'lla","-s,-clnc-c-.---fc-.- --~ 

Tele hone: 909-941-7799 
Corrugated Metal Pipe Calculator 

Storage Volume Requ ired (cf) , 
Limiting Width (ft) , 
Invert Depth Below Asphalt (ft): 
Solid or Perforated Pipe: 
Shape Or Diameter (in): 
Number Of Headers: 
Spacing between Barrels (ft ): 
Stone Width Around Perimeter of System (ft): 
Depth A: Porous Stone Above Pi!)€ (in) · 
Depth C: Porous Stom:! Below Piµe (in): 
Stone Porosity (0 to 40% 

16,000 
30.00 

40 

Enter Information in 
Blue Cells 

50.27 n~ Pir;e Art>..a 

FLOW DIRECTION 

~s,,y~•~•~•m,,..S~g=in~g,__ ___ 0 _ _______ ,~--~ --"-"====,c..c==="""+c- --.-~-""'=c--;;;--c:,;-c.;c::.::c:c.c:::c:c::;~-:---cc----;,;-;y,, 
Pipe Storage: 11,4611 cf 
Porous Sto11e Storage: 4,938 er 
Total Storage Provided: 16,398 cf 10~.5% Of Required Storage Barrel 12 
Number of Barrels: b barrels Barref 11 
Length per Barrel· 95.0 ft Barrel ·10 
Length Per Header: 19.0 ft Barrel 9 

~~R~ec~ta! og"t''~' ~Fc!!oo~t~rioit::'.::W=x:::'.:L~,==2=3=· =ft=x=1=1=5~. ft~. ==========;:::==~ = :::J:B~rr~I 8 , f-CONTECH Materials Barrel 7 
Total CMP Footage: 228 ft Barre! 6 
Approximate Total Pieces: 10 pcs Barr~i 5 " 
Approximate Coupling Bands: 10 bands Barrel 4 
Approximate Truckloads: 15 trucks Barrel 3 ·====~===~-------~-- - ~-·,== ~·- ,. ~....,...,.,.,.. 

Construction Quantities- Barrel 2 >-----------------------~~---~ -----! 
Total Excavation: 980 cy 

Porous Stone Backfill For Storage: 4:j7 Cl/ stone 
Backfi ll to Grade Excluding Stone: 918 cy fill 
·•construct/On quantities are approximate and should be verified upon final des,'.qn 

DYODS™ 
Design Your Own Detention System 

~ 1%,a... l .. a:'ftLr 
~~ti'I""!!! i ;;.~!"!! 
CMP DETENTION SYSTEMS 

I 
') For clesign assistance, drawings, 
and pricing send completed worksheet to. 

dyods@contech-cpi.com 

---,~------~-~-~-~ -------~ 
Project Summary 

Date: ,2Scl274"/2c"O"c2cc1 =~==~~- -~ 
Project Name: PAMA· CHINO SYSTEM 13 
City I County: Chlnq1San Bernardino cou· 
State· Cali fornia 
Designed By: David White 

Company: ,H,;u;;itt,;~"Z:,:ol~laaarsa!',iln~c~.- - ~ c..-------1 
Tele hone: 909-941-7799 

Corrugat~d-Meta! P!pe CaJculator 
Storage Volume Required (cf) : 
Limiting Width (fl): 
Invert Depth Below Asphalt {fl): 
Solid or Perforated Pipe: 
Stiape Or Diameter (in): 
Number Of Headers: 
Spacing between Barrels (ft): 
Stone Width Around Perimeter of System (ft): 
Depth A: Porous Stone Above Pipe (in): 
Depth C: Porous Stone Below Pipe iin): 
Stone Porosil a to 40%): 

12,000 
30.00 
12.QO 
Petiorated 
96 
2 
3 .00 
2 
6 
6 
40 

Enter Information in 
Blue Cells 

50 27 ft2 Pipe Area 

S stem Sizln l""""'""-.,,,,""''-'C...:'----""--'-------~~-~-'---"..--'-"--~ ~ ----- - -----~-----------~---= 
Pipe Storage: 8,646 cf System' Layou~ 
Porous Stone Storage: 3,745 cf 
Total Storage Provided: 12,391 cf 
Number of Barrels; 2 bf!rrels 

ft Length per Barrel: 
Length Per Header: 
Rectan ular Footwint W x L) · 

CONTECH Materials 
Tot~I CMP Foot~ge; 
Approximate Total Pieces. 
Approximate Coupling Bands: 
Approximate Trucklocids: 

Constri,1ction Quantities- , "' 

67.0 
19.0 

23.ftx87 fl 
ft 

172 ft 
8 pcs 
8 bands 

Total Excavation: 8~0 cy 
Porous Stone Backfill For Storage: 3f7 cy stone 
Backrnl ta G raefe Exc/udfng Stone: 223 cy fill 

103.3% or Required Storage Barrel 12 
Barrel 11 

••construction quantities are approximate and should be venf,ea· upon final design 

•~ 2UU? CONTEC:--1 S!orn,w,,\,ar Soluti<m~ 

---------------------..------------------------------------------1 
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HUITT -ZOLIARS ' COUNTY OF SAN BERNARDINO t 

Huitt-Zollars, Inc. Ontario 

1--------------------------------------""T------------ii 
PRELIMINARY WQMP SITE PLAN 

PHILADELPHIA AND EAST END 
COUNTY OF SAN BERNARDINO SHEET 

:;i 

1 1 __ NO. __ 
3990 CONCOURS, SUITE .330 * ONTARIO, CALIFORNIA 91764 * (909) 941-7799 L-------------------------------1---------------------------------- ------------------------------------------------------------~~----~ i 




