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PROJECT SUMMARY 
CALCULATION DETAILS 
• LOADING = HS20/HS25 

•APPROX.LINEAR FOOTAGE= 2,961 LF 

STORAGE SUMMARY 
• STORAGE VOLUME REQUIRED= 129,000 CF 

• PIPE STORAGE VOLUME= 83,720 CF 
• BACKFILL STORAGE VOLUME= 45,478 CF 
• TOTAL STORAGE PROVIDED= 129,198 CF 
• STONE VOID= 40% 

PIPE DETAILS 

• DIAMETER = 72" 
■ CORRUGATION = 5x1 
•GAGE=16 

• COATING = AL T2 
• WALL TYPE = PERFORATED 
• BARREL SPACING = 36" 

BACKFILL DETAILS 

• WIDTH AT ENDS= 12" 

• ABOVE PIPE = 6" 
• WIDTH AT SIDES= 12" 

• BELOW PIPE= 12" 

NOTES 

• ALL RISER AND STUB DIMENSIONS ARE TO 
CENTERLINE. ALL ELEVATIONS, DIMENSIONS, AND 
LOCATIONS OF RISERS AND INLETS, SHALL BE 
VERIFIED BV THE ENGINEER OF RECORD PRIOR TO 
RELEASING FOR FABRICATION. 

• ALL FITTINGS AND REINFORCEMENT COMPLY WITH 
ASTMA998. 

• ALL RISERS AND STUBS ARE i½,• x ½" CORRUGATION 
AND 16 GAGE UNLESS OTHERWISE NOTED. 

• RISERS TO BE FIELD TRIMMED TO GRADE. 
• QUANTITY OF PIPE SHOWN DOES NOT PROVIDE 

EXTRA PIPE FOR CONNECTING THE SYSTEM TO 
EXISTING PIPE OR DRAINAGE STRUCTURES. OUR 
SYSTEM AS DETAILED PROVIDES NOMINAL INLET 
AND/OR OUTLET PIPE STUB FOR CONNECTION TO 
EXISTING DRAINAGE FACILITIES. IF ADDITIONAL PIPE 

;I IS NEEDED IT IS THE RESPONSIBILITY OF THE 

! •~~~~~~~BE DETERMINED UPON FINAL DESIGN. 
~ • THE PROJECT SUMMARY IS REFLECTIVE OF THE i DYODS DESIGN, QUANTITIES ARE APPROX. AND 

i ~~~~~!~ ~g:l~~~~~T~~,c_L ~i~:T~~ DOES 

!1 ~6 ~~;~~66~~;~~:~~:~: :~~~~~; 

I ESTIMATED EXCAVATION FOOTPRINT. 
• THESE DRAWINGS ARE FOR CONCEPTUAL PURPOSES 

AND DO NOT REFLECT ANY LOCAL PREFERENCES OR 
!l! REGULATIONS. PLEASE CONTACT YOUR LOCAL I CONTECH REP FOR MODIFICATIONS. 

1•dNlgrlancllnlormdMl-anl,llcnolng ll--

g ==-~~ILC~:-.. ~ I -1111.-•.,.,.~.,_,..,.. __ ..,,__.....,. • .,..., 
o rnodladloany-""""-""•Prb'_,...-d 

1 ==-=:.·.:;:.~~-=-:: I I I I 
i :..':"11"..:=:=-::i==!.~..:..:.e----+--------------J-----, 
w NIIIWOPklJl'Olll--llllnpaoclN1r11lll»Nl)<lllld 

~ ====-=~.,.,:._.:!'°.:.:.::.:: DATE REVISION DESCRIPTION BY 

~ 

C()NTECH" 
ENGINEERED SOWTIONS LLC 

www-.ContechES.com 
9025 Centre Pointe Dr., Suite 400, West Chesler, OH 45069 

800-338-1122 513-645-7000 513-645-7993 FAX 

~l~~U• 
\iAl~iliiiV!! 
CMP DETENTION SYSTEMS 

CONTECH 

DYODS 
DRAWING 

ASSEMBLY 
SCALE: 1" = 30' 

DYO46936 Pacific Communities-Maple Ave, Fontana 
CMP-1 INF/DET CHAMBER SYSTEM 

Fontana, CA 
DETENTION SYSTEM 

DESIGNED; 

DYO 
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TECHNICAL GUIDANCE DOCUMENT APPENDICES 

Worksheet H: Factor of Safety and Design Infiltration Rate and Worksheet 

Assigned Factor Product (p) 

Factor Category Factor Description Weight (w) Value (v) p=wxv 

Soil assessment methods 0.25 

Predominant soil texture 0.25 

A 
Suitability Site soil variability 0.25 
Assessment 

Depth to groundwater/ impervious 
layer 

0.25 

Suitability Assessment Safety Factor, SA = Ep 

Tributary area size 0.25 

Level of pretreatmenU expected 
0.25 

sediment loads 
B Design 

Redundancy 0.25 

Compaction during construction 0.25 

Design Safety Factor, S8 = Ep 

Combined Safety Factor, STOT= SAX Ss 

Measured Infiltration Rate, inch/hr, ~ 

(corrected for test-specific bias) 

Design Infiltration Rate, in/hr, KDESIGN = SrnT x KM 

Supporting Data 

Briefly describe infiltration test and provide reference to test forms: 

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

VII-35 May19,2011 



FONT ANA INVESTMENT 2023, LLC 
District. Property 2 I Fontana 

INFILTRATION TEST RESULTS 

September 6, 2023 
J.N. 23-203 

Page 27 

Plans for development of the subject property were not available at the time of our initial field work; 

however, conceptual plans were subsequently provided with tentative location for buried water quality 

chambers by the design civil engineer. A total of four percolation tests were conducted to assess infiltration 

rates of the near-surface onsite soils for preliminary design of detention basins to manage storm water 

runoff. The test locations are presented in F igure 2. 

The initial infiltration test hole (P-1 A) was excavated on July 25, 2023 using a conventional backhoe. A 

one-foot square hole was hand excavated from 4 to 5 feet bgs and l foot of perforated pipe embedded in 1 

foot pea gravel was placed in the hand excavation. Solid pipe was added to the surface and the test pit was 

backfilled with native soils. Pre-soaking and testing was conducted at a depth of 4 to 5 feet using the Falling 

Head Test Method (RCFCD, 201 1 ). The infiltration test was conducted in the lower one foot of the test pit. 

The hole was pre-soaked inunediately after drilling. The infiltration rate was then calculated using the 

Porchet Method (RCFCD, 2011), commonly called the " inversed auger-hole method." 

Three additional percolation test borings (P-1 A tlu·ough P-3) were drilled on August 24, 2023 to depths of 

10 to 12 feet, using a hollow-stem-auger drill rig. Following the installation of 3-inch PVC perforated casing 

and gravel pack, the test boles presoaked. These tests used the Falling Head Test Method (RCFCD, 2011). 

Infiltration rates were then calculated using the Porchet Method (RCFCD, 2011), commonly called the 

"inversed auger-hole method." The infiltration tests were conducted in the lower 5 feet of the borings. 

Soils encountered in test locations consisted of medium- to course-grained gravelly sand. The test locations 

are shown in Figure 2. Test pit and boring logs are provided in Appendix A. The un-factored infiltration 

rate results are summarized below in Table 4, and test data are provided in Appendix D. 

TABLE4 

Summary oflnfiltration Rates 

Percolation Test 
Depth of Test Percolation Rate Infiltration Rate 

(feet below surface) (gallons/day/ft2) (inches/hour) 

P-lA 4 to 5 308 47 

P- 1 5 to IO L03 
~ 

9.1 

P-2 7 to 12 45 / 3.9 

P-3 5 to 10 153 V 13.4 
/ 

✓ & l
lnf Rate at the location of 
the Inf. Chamber System 
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TTM#20704 
Water Quality Management Plan (WQMP) 

EXHIBIT A 

(Legal Description) 

LEGAL DESCRIPTl·ON: 
A PORTION OF FA!RM LOT 425, ACCORDING TO THE MAP Of 
TH£ LANDS BELONGING TO SEMI-TROPIC LAND AND WAlER 
COMPANY, IN THE COUNTY OF' SAN BE1RNARDINO, STATE OF' 
CALIFORNIA AS PER' PLAT THEREOF" RECORDED IN BOOK 11 
OF MAPS, PAGE 12, RECORDS Of SAID COUNTY 

ASSESSOR'S PARCEL NO: 
02.43-142- 0l, 02, 03, 04, 05 & 06 

6-7 



TTM#20704 
Water Quality Management Plan (WQMP) 

210 FREEWAY 

8AA8£E STR!ET 
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.J Mt'CAULO STREIT 

PACIFIC a£CTRIC TRAIL 

VICINITY 
NOT TO SCALE 

EXHIBIT B 

(Vicinity Map) 

PROJECT 
LOCATION 
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PETRA SOLID AS A ROCK 
GEOSCIENCES""' 
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Yoono aUo,·ial-fan deposits of Lytle Creek (Holocene and late 
Pleistocene)-Unconsolidated. gray. cobbly and bouJdery alluvium of 
Lytle Creek fan. Relatfrely fine-grained (pebbly and cobbly) in 
southern extent: becomes coarser grained (cobbly and bouldery) 
northward. Forms broad channels west and north of Crestmore. 

SOLID AS A ROCK 
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~PETR~ 
~ GEOSCIENCES 
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• PETRA 

H 

·,, ,1'•, •' 

.. • . .. • .. ,. 

NATIVE SOIL BACKFILL 

/ 
~ 

~ 2 Sloped= g: surtace 

. . . ' ~ . 

-. ..... :·.("·: .. ••• ..... :···•·.:_. •. ,.·:.·.·.···.:.J :·~·/.· •. : •. :.:.1·.· .•. •• .•. •.•• •. • •..•.. ···• .. ·.·:·•·· .. •·:··· > •.•• ·:.:.Wate. r.pro. o. fing compound i··iot:i;f;:• {F;{ : ,:··•·•···.·'.·••.: •• ,: ... ·• • ,' · ,.: , 
~ il0 °0 <; I°),>·:·>:-:: :) }::;;;:.ln~ta!l_sub.drai~ ~y~tem 

i :::Ofao / ._'.~ /~:' :.hy~:~ ·-. .. :.::/{··_:'.~i~:;~u~ 1;-i~~h~~ide column of 3/4" - i 1/2" 
§ gi:Mtl: I>>.· :z -/. · ·. ::,. /··_•open graded gravel wrapped in filter fabric. 
~ o-.;gooio" .. .- · , .. •.•• • .. , .·,,.·.··, , ·.·.·, .. '. • .. ' ,··,,.' 

~ J:li::,,i :.>·::::;?;.·::- :--:: ·<~ fi!ter.fabric (shout~ consist of 
~ gJ{;"0

~ ~ > ·G -::-:,: .·_:_M1r~_f1 .1~~~ ?r equivalent) 
~ {#df0i)o I :: :, ,· .. ··: .• .. • '.· ' ,' ' • " :4 inch perforated pipe. Perforated pipe should 
§ 0 0 1 -·. -· ~1 · .. . .· ·consist of 4" diameter ABS SDR-35 or PVC 
s : . .-: . . . /./-.:: \ Schedu~e 40 o: approved _equivalent with the 

.::._ .,.--. -.. -· .· . -'.,, .. perforat1o~s laid down. Pipe should be laid on 
:· .. • , . ·_s_ . .'.· .at least 2 mches of open-graded gravel. 

;,,: . '/ ... -.. : • • , ,. ,' 

, ,•.· '• ·.,· • ' . ..._,,.•,.,. 

* Vertical height (h) and slope angle 
of backcut per soils report. Based 
on geologic conditions, configuration 
of backcut may require revisions 
(i.e. reduced vertical height, 
revised slope angle, etc.) 

RETAINING WALL BACKFILL 
AND SUBDRAIN DETAILS FIGURE RW-1 



•,· .' •• ,, •, ,• ,_ .e" '· ., •, -

,,,, ... ,.\. ,,,• ,. -
. ·~;·.:· -·/', ,• ·\ ( • •. 

• PETRA 

H 

IMPORTED SAND BACKFILL 

* At base of wall, the non-expansive 
backfill materials should extend to a 
min. distance of 2' or to a horizontal 
distance equal to the heel width of 
the footing, whichever is greater. 

RETAINING WALL BACKFILL 
AND SUBDRAIN DETAILS FIGURE RW-2 



IMPORTED GRAVEL OR CRUSHED ROCK BACKFILL 

'~. '• '• .- .. , ,, . 
,. ., ~ < ,,_ , .. ~- .- • .•• •. ,, •' ,, ., ... ,_ .... , .. .,. .. _.,' .. , ... ,.•.,• 

·, .. ·, · ,.J• •• .- .. ,, • .. ,..., .. · . --.- ­
', J •. •, ,, 

• PETRA 

H 
filter fabric (Mirafi 140N 

equal) to prevent migration 
fines into backfill. 

pipe. Perforated pipe should 
of 4" diameter ABS SDR-35 or PVC 

40 or approved equivalent with the 
:·· .\perforations laid down. If pea gravel used, 
·:.,. -•pipe should be encased in 1 cubic foot per 

.•.. : • :-•. foot min. of 3/4" - 1 1/2" open-graded gravel 
:·.:· ;· \··.· .•.• .. . · . . :·. :·.· .. ·- .wrapped in filter fabric (Mirafi 140N or equal) 

:, · .. · ' :-· . ~r ·:. . :·. . ·.· ~:·.··.· Pipe should be laid on at least 2 inches of 
._: .::: _· t .m1.n:\:.:':.:::··-· •. ••• •• .. :: / ;-· gravel. 

* At base of wall, the non-expansive 
backfill materials should extend to a 
min. distance of 2' or to a horizontal 
distance equal to the heel width of 
the footing, whichever is greater . 

RETAINING WALL BACKFILL 
AND SUBDRAIN DETAILS FIGURE RW-3 
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Foothill Blvd & Maple Ave Apartments 
Fontana. CA 

Diversified 

I 
I 
• 

0 

PROJECT SUMMARY: 

,1 4-STORY HyTUCK: 
1. 1 BR (675 S.F.) : 

2 BR (1030 S.F.) : 
3 BR (1200 S.F.): 
TOTAL: 

3-STORY GARDEN: 
1. 1 BR: 

2 BR: 
3BR: 
TOTAL: 

TOTAL UNITS: 
1. 1 BR: 

2 BR: 
3 BR: 
TOTAL: 

2. TOTAL ACRES: 
3. DENSITY: 

92 UNITS 
66 UNITS 
12 UNITS 

170 UNITS 

12X4= 48 UNITS 
6X4=24 UNITS 
6X4=24 UNITS 

96 UNITS 

140 UNITS (53%) 
90 UNITS (34%) 
36 UNITS {14%) 

266 UNITS 

4. PARKING PROVIDED: 

+/- 8.2 ACRES 
32.4 DU/AC 
478 STALLS 
355 STALLS OPEN STALLS: 

(5 EXTRA STAL.LS ALLOCATEDFOR TRASH HC ) 

SINGLE GARAGES: 51 STALLS 
TANDEM GARAGES: 72 STALLS 

5. PARKING RATIO: 1.8 S/DU 

66 

OPTION TWO 
Conceptual Site - · 

so· mo· AO Architecture 
D11,ign. 

, Relat ionships. 
01 

• PET~ 1-----------1 
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Key to Soil and Bedrock Symbols and Terms .PETRA 
' Unified Soil Classification System 

-S GRAVELS Clean Gravels GW Well-graded gravels, gravel-sand mixtures, little or no fines 
_ ~ more than half of coarse µ f.::le:::!ss:!...!:.th:::an~5~%~fin~es:::!;L+. )~G~P-4....:P;,.;o:;:or::;l~y--gra=,d:;:c:::d~smi:;a:.:v:,::e:::ls:!.,_;z:; vra~•ve;::1....:-sao=d:;.-=Illl:::· x::.:tur;:::.;ei;::s,c..:_l:;;itt::.le::....::;or....:n:.:o:..,;fi:,:m:::es:::.... _ _ _ --1 
_g ~ fraction is larger than #4 Gravels GM Siltv Gravels, ooorlv-..-raded !!'ravel-sand-silt mixtures 
_; ~1----_..;;.si;.;;e.:..ve'------ll--w=ith;.;...;.;fm=es'-----I-G=--=C'--'"_C_l_,ay:....e.._y_G_ra_v_e_ls....:,..,_p_oo_r_,ly,._--"'gr_a_d_ed__..gra_ve,...l_: s_ao_d_-_cl_a.:;.y_m_ix_tur_es ____ __ -f 

~ !; SANDS Clean Sands SW Well-graded sands, gravelly sands, little or no fmes 
-~ -S more than half of coarse µfl:.:es:,:s:..;th=ao~5•c.:Y•:..:fi.::ID:.:CS::,S )4 .:::S.:..P----1_P;.,oo;..:.:.r::;ly~-gr~ad:.;ed:..:;.,:sanc;:;:;:.ds;;.:.:., .,.gra.;,.....v,...el_,ly:....san.;,....._ds..,_,_li,...tt_le,...o:..cr...:;n:..co...;fi.c:n.:..e.:..s ---- -----1 
~ B fraction is smaller than #4 Sands SM Silty Sands, poorly-graded sand-gravel-silt mixtures 
~ 2 sieve with fmes SC Clayey Sands, poorly-graded sand-gravel-clay mixtures 
11~--~=~--~--~~='---+M=L➔~In-o~rg~ao...:;ic~si~l~~&-v_e_,ry~fi~o-e-san~ds,...,-s~il~ty-o_r_c~la"""'y~ey~fi,...n-e-sao~ds,...,-----~ 

C1J ., SILTS & CLAYS clayey sil~ with slight plasticity 
~ j Liquid Limit CL Inorganic clays oflow to medium plasticity, gravelly clays, 

0 
ii Less Than 50 sandy clays, silty clays, lean clays 

o-~]1--------- --------~O=L'--4-_0_r~g_=_·c_si_lt_s _&_c_la_,y:....s_o_f_lo_w~p-~_t_ic_ity~------ -----~ 
z --;. SILTS & CLAYS MH Inomaoic sil~. micaceous or diatomaceous fine sand or silt 
;i ~ Liquid Limit CH Inorganic clays ofbigb plasticity, fat clavs 
f-' Greater Thao 50 OH Organic sil~ and clays of medium-to-high plasticity 

Ri2hly 01'1!anic Soils PT Peat, humus swamp soils with high organic content 

. .. ' 
Grain Size Modifiers 

Trace < I ¾ 
Description Sieve Size Grain Size Approximate Size Few 1- 5¾ 

Some 5-12% 
Boulders >12" > 12" Lar~er than basketball-sized Numerous 12-20% 

Cobbles 3 - 12" 3 - I 2" Fist-sized to basketball-sized 
coarse 3/4 - 3" 3/4 - 3" Thumb-sized to fist-sized 

Gravel fine #4 - 3/4" 0.19 - 0, 75" Pea-sized to thumb-sized 
coarse #10 - #4 0.079 - 0.19" Rock salt-sized to oea-sized 

Sand medium #40 - #10 0.0 I 7 - 0.079" Sugar-sized to rock salt-sized 
fine #200- #40 0.0029 - 0.017" Flour-sized to sugar-sized to 

Fines Passmg#200 <0.UU29" Flour-sized and smaller 

Laboratory Te.st Abbreviations 
,, Bedrock Hardness 

Can be crushed and gra1WJlated by 

MAX Maximum Dry Density MA Mechanical (Particle Size) Analysis Soft hand; ·soil like· and structureless 

EXP Expansion Potential Ju Atterberg Limits 
SO4 Soluble Sulfate Content #200 #200 Screen Wash 
RES Resistivity DSU Direct Shear (Undisturbed Sample) 

Moderately 
can be grooved with fingernails; 
gouged easily with butter knWe; 

Hard crumbles under ighl hammer blows 

pH Acidity DSR Direct Shear (Remolded Sample) 
CON Consolidation HYD Hydrometer Analysis 
SW Swell SE Sand Equivalent 

Cannot break by hand; can be 
Hard grooved with a sharp knife; breaks 

with a moderate hammer t>'ow 

CL Chloride Content oc Organic Content 
RV R-Value COMP Mortar Cylinder Compression Very Hard 

Sharp knKe leaves scratch; chips 
with repeated hammer blows 

Sampler and Symbol Descriptions 

~ Approximate Depth of '" ~ • 

J'. Approximate Depth of Standing Groundwater 

I Modified California Split Spoon Sample ~ 

Standard Penetration Test I Bulk Sample 

Notes: 
Blows Per Foot; Number of blows required to advance sampler I foot (unless a lesser distance is specified). Samplers in geoeral were driven into the soil or 
bedrock at the bottom of the bole with a standard (140 lb.) hammer dropping a standard 30 inches unless noted otherwise in Log Notes. Drive samples collected 
in bucket auger borings may be obtained by dropping non-standard weight from variable beigb~. When a SPT sampler is used the blow count conforms to ASTM 
D-1586 
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SOLID AS A ROCK 
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SOLID AS A nocK 



OSHPD 

23-203: Maple Ave., Fontana 
Latitude, Longitude: 34,107729, •117.406454 

Don FueQos Chicken McWethy St 

, - Barbee St 

All Magic Paimft 

Maple Garden ft 
' artments T 

WRarnona Dr 

& Body Fontana T 
Phone Tech9 

= Speeclway express Q W Foothill Blvd 

Go gle 

AAA Motors Inc 9 
@ W Foothill Blvd 

9 Maple Hill Apartments 

Oa,te 

Oestgn Code Referenc• Document 

Ri.Sk Category 

Site Cl.'1$t-

l'fpe Value 

Ss 1.888 

s, 0.692 

s,,s 2.26.5 

SM, oull ~See Section \ 1 A.8 

Sos 1.51 

So, nut1 ..Seo S8CUOI"! 1 1 .4.8 

Type Value 

soc null •See Section 11.:,,s 

Description 

Oescrlp11on 

618/2023, .3:35:04 PM 

ASCE7-16 

II 

0. Default (Soe Socuon 11.4.3) 

MCEA 9'°"~d motion. (lor0.2 second pori<>d) 

MC.ER.ground motion. (tor l,Os period> 

Sile-moclffied ~~ml rtCCf!)ero!lon votue 

Site-modified spectral acceJotation value 

ijumefic seismic design -v.aN.f> at 0.2 -seoooa SA 

Numeric seismic design value at 1.0 seoond SA 

Sei:r.mtC design ca1ego,y 

~ Route 66 

Map data 02023 



Type 

F, 

F, 

PGA 

FPG" 

PG'\, 

TL 

SsRT 

SsUH 

SsD 

sun 
S1 UI" 

S10 

PGAd 

PGAuH 

CRs 

c., 
Cv 

Val ue 

1.2 

null ..Seo Soct101'1 11 .4.8 

0,78 

1,2 

0,936 

12 

2.2f7 

2.426 

1,888 

0,81,8 

0.974 

o.sg2 

0.78 

0.958 

0.914 

0.89 

1,47S 

Oescrlpllon 

Site. ampliflcanon facao, al 0.2 S&COCld 

Sito amplif;catiot1 Cseilot at 1.0 s.econ.d 

MCEo peak ground accaleratlon 

Sito ttmpf11i~lioo factor a! PGA 

Sito nlQdlfied peak QJOl.tod acceleratlol'l 

l on9-9erlod transf11on pct,oo In seconds 

Probabilislic risk-l:.llrgeted ground mocion... (0.2 second} 

Factored 1.mlform--hamrd {2% prouat,mry of exceeoonce in 50 years) spectJat accefemoon 

Fac10red detarmlnisllc accefara1lon value. /0.2 second) 

ProbablUsflc ri:sk~latgeted Qf0(100 motion. {1.0 se<:ond) 

Factored u-fltform-hazard (2% protia:bflity aJ l'J-X<leCdal\Ce in 50 >'erus) specltal acceleratiol't. 

Faciorad dOU!rm,nistlc aocafernbQn value. ( t.0 second) 

F aciored deterministic ac:celerauon valle. {Ptiak Grovnd Accetern1io11) 

Unllonn-hilzard (2o/. probab!111y of exceed:ance M'I 50 years) Peak Ground Accelerairon 

Mapped valve or tbe rl$1< coefficlen1 :ir s.hon per.ads 

M.ipped valoe of the risk coefficient al a period Of 1 s 

Verdc:al c:oe.fficteru 



OISCI.AIMER 

Whilo UW1 lnfom,sUOO p,es.en1e,d on 11"1i& website Is b<ifieved to be correct. .Se.lo.QS; l.Q~.l:f.r..t? ond its .sponsors anti contributors assume no rcspona1btll1y 01 llablllty r« Its accurttcy. The malOri.31 pre&ented In lhls web 
appllcal!an-ihould nol be used or relied u.l)On to, a.ny specific nppllcatiori wi1hot.it oompetent exatn1natioo and verificatioo or rts accuracy, suhabil1ty and applicabfllty by englnee,s or other ticansed prote,sionals. SEAOC I 
OSHPO do noc Intend lhl:t1 the use of this 1nf0<mation reP«ace the SOund]llds)menc ol such cor,1pl:!ten1 p,oteislooahi. having expeflem·.e and knowleC,ge In ihe field or practice, nor lo substitute for Che.standard of care 

to<iufred cl such professioru,u; rn inlerpreilng and applyfc.g (he res<,us or ihe soismlc datn provfdod by ihl• webslre. Users o[ lhe lnforma110n from lhls ""'b•lro assume al lfobdlly arlsi(lg lrom stoch .,..,_ Use ol rhO outp,,r 

of lhls website does not Imply approval by the govotning bo1iding cOde bOdie-s tesponsib,e f0t bultding oode approval and Jnl&rpretaUon for th-0 buidji,g site described by lalilvdellang,b.ide klcation in lhe search results of lhtSWebsile. 
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Total Depth of Boring, Dt (ft): 5.2 Zone Tested: 4' -5'
Diameter of Hole, D (in): 12 Date: 7-26-2023
Diameter of Pipe, d (in): 3
Agg. Correction (% Voids): 40
Pre-soak depth (ft): 5

1st Reading 2nd Reading
2 4.50 5.00 6.0 0.33 421
3 4.50 5.00 6.0 0.50 281
3 4.42 5.00 7.0 0.43 308
3 4.42 5.00 7.0 0.43 308
3 4.42 5.00 7.0 0.43 308
3 4.42 5.00 7.0 0.43 308
3 4.42 5.00 7.0 0.43 308
3 4.42 5.00 7.0 0.43 308
3 4.42 5.00 7.0 0.43 308

Soil Description*: medium Gravelly Sand
* predominant materials within test zone

Percolation Rate: 0.43 min/in
308 gal/day/ft2

Infiltration Rate: 47 in/hr*
(Porchet Method)

r = D / 2
Ho = Dt - Do

Hf = Dt - Df 

H = ΔD = Ho - Hf 

Havg = (Ho + Hf) / 2

*Raw Number, Does Not Include a Factor of Safety

Reference: RCFCWCD, Design Handbook for LIDBMP, dated September, 2011

August 2023
J.N.: 23-203

Test Number: P-1A

40880 County Center Drive, Suite M
Temecula, CA 92591

PHONE: (951) 600-9271

Perc. Rate 
(gal/day/ft^2)

Shallow Percolation Test Method

Time 
Interval 
(min)

Depth to Water Surface       
Dw (ft)

Change 
in Head 

(in)

Perc. 
Rate 

(min/in)

where Infiltration Rate, It = H (60r) / t (r + 2Havg )

Figure 2

Diversified Pacific / W. Foothill and Maple
Fontana, California

PERCOLATION TEST SUMMARY

PETRA GEOSCIENCES, INC.

 COSTA MESA  TEMECULA  VALENCIA  PALM DESERT  CORONA  SAN DIEGO

--t~~ 
' 

D. 
~ -• • • • 

L • • • • • • • • -~· • • • • • • • D, • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • ,, 
-

1• f.!I.'1~: I 
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PROPOSED COMPACTED FILL 

REMOVE 
UNSUITABLE 

)};:@)+i:>;+i::~~~:./··•·~ :/t:l • 
, ••. :_·.:: .. _'•.:_' ·.~•·:_-: TOPSOIL, ALLUVIUM, COLLUVILJM ,··.·. ·: . . -.:.-· 

TYPiC~L~ENcH1NG .· ·:·• .. ·• ·· ·:;jcs; · :) ••••••• •• •• ;: . I 
,,-

•' ", ~· ', -
,·,. : ... 

• COM;a'ENT NA·;,~~·J;;L - •..... 
-.. :· .-~ ·-.OFi'BEDRd¢r•~~ [ER/AL$ .~ -. >:· .. ~<< . 

.. ·, • :: AS DETERMINE[) ?t.TI-JE • .: 
.- ·. ·' •. GEOTECHNICAU ·. -· ·, • ·. _. · .. •. • .. '. •,. ~ . ~, .• - ·: .· ·· ·.··:-- -: c~N~ __ (!_L_TANT ·- :-_:'. ·_:::-_::• 

. -.•'•,.' ·, 

MINIMUM 6-INCH DIAMETER PVC SCHEDULE 40, OR ABS SDR-35 WITH A 
MINIMUM OF EIGHT 1/4-INCH DIAMETER PERFORATIONS PER LINEAL FOOT IN 
BOTTOM HALF OF PIPE. PIPE TO BE LAID WITH PERFORATIONS FACING DOWN . 

.NQIES: 

1-. FOR CONTINUOUS RUNS IN EXCESS OF 500 FEET USE 8-INCH DIAMETER PIPE. 

2. FINAL 20 FEET OF PIPE AT OUTLET SHALL BE NON-PERFORATED AND 
BACKFILLED WITH FINE-GRAINED MATERIAL. 

-~ETRA CANYON ·sue-ORA1N ·oETA1L PLATESG-1 



EXTEND 12" BEYOND FACE OF SLOPE AT TIME OF 
ROUGH GRADING CONSTRUCTION. PROVIDE 
GRATES TO PREVENT RODENT NESTING. 

PROPOSED GRADE 

OVEREXCAVATE PAD 
AS RECOMMENDED BY 
GEOTECHNICAL CONSULT ANT 

OUTLETS TO BE SPACED AT 100' MAX. INTERVALS.\ 

·-------+--~-------..,,...,..,---.,.......,. ..... 

' •.·' ,'-· . 

. /:{)::\:::,•::-:.:: •.... . :·:.--·· ::-· .>.: 

•, .. ,·.,, ·­
' ., . ·~ ,.' . 

· , 1· , .• •• • ...• 

·' ,.- . .--~ .·_:· .• .. _ ... _ .. • •• 

-. , .. · . -· - . . .. .' -~ ' ·' . ., ' . . '. -- . 

. _ .• _ :· .. _: '· ·.: __ _ : ,:· .. :·: __ /. ··., :/::·::::..· ~-E:_ ~ID~~ ,. :· -:·-:i::•::•:::::::::::-::::-//-::•:::-::-. _. •. . .:•.: .:·.: ·• ; .:·: .. - ·.:·; ..._ .. : .: .: : .. ·.: -• .- .:: - .:--:-·.:<<--::-:::/:/· ··._-••• 
IN: ·i<-~~·bi~+/4·1~t6' dd·~~~i-~y ··.'::-::-.··.:· ,• •, ,' ·, • .. • ·- ,· · ,' ', •' · .• •, .- '• ,, . ·' ..• -..• ·, ··._-.. ·.: -· •, ,' ', ,• · .• '. · .:· ··;·__✓. .:<: -:: :·, ., 

·-. ,•·•,• 

BEDROCK OR COMPETENT SOIL . 
MATERIALS AS DETERMINED BY THE ·• 
GEOTECHNICAL CONSULT ANT . : •. ·• ·· · ·• - ·• 

HQIES: 

1~ 30' MAXIMUM VERTICAL SPACING BETWEEN SUBDRAIN SYSTEMS. 

2: · t00'MAXIMUM HORIZONTAL DISTANCE BETWEEN NON-PERFORATED OUTLET PIPES. (See Below) 

3. MINIMUM GRADIENT OF 2% FOR ALL PERFORATED AND NON-PERFORATED PIPE. 

SECTION A-A (PERFORATED PIPE PROFILE) 

--------iOO' max.-------~ 

0PETRA 
BUTTRESS OR STABILIZATION 

FILL DETAIL 



SLOPE FACE 

: ;- ·/ , .··· ... :·:· ·, . . .-}:··~ .· .: :,' .. i : : : ,/.,'. . __ APPROVED FILTER MATERIAL (OPEN­

FIL TER FABRIC SHOULD CONSIST OF 
MIRAFI 140N OR EQUIVALENT, AND 
SHOULD BE LAPPED A MINIMUM OF 
12 INCHES 

•,.::··.~·-.: ,:• ·•· ... ,,~·-·</;:·_r>}.\ --~-.-;;.~,-:f~\-~.! .. "/'~:\.-= \·~:.4-INCH NON-PERFORATED PIPE. 4-INCH PERFORATED PIPE WITH 
• • • • • • MINIMUM 2% GRADE TO OUTLET. PERFORATIONS DOWN. MINIMUM 

2% GRADE TO OUTLET PIPE. 

12n min. 

l 
:~~S~~{1·$~~APPROVED ON-SITE MATERIAL PER SOILS ENGINEER 
:~}~~{I' COMPACTED TO A MINIMUM OF 90% MAXIMUM DENSITY. 

lHf~~~~\ ' 4-fNCH NON-PERFORATED PIPE 

::g -
. ··~ . , 

1<-12" min.~ 

SECTION B~B (OUTLET PIPE) 

PIPE SPECIFICATIONS: 
1. 4-INCH MINIMUM DIAMETER, PVC SCHEDULE 40 OR ABS SDR-35. 

2. FOR PERFORATED PIPE, MINIMUM 8 PERFORATIONS PER FOOT ON BOTTOM HALF OF PIPE. 

FILTER MATERIAL/FABRIC SPECIFICATIONS: 
OPEN-GRADED GRAVEL ENCASED IN FILTER FABRIC. 

{MIRAFf 140N OR' EOUIVALENl) 

OPEN-GRADED GRAVEL 

SIEVE SIZE 
1112-iNCH 

1-INCH 

3/4.;,JNCH 

3/8-INCH 

No. 200 

PERCENT PASSING 
88-100 

5-40 

0-17 

0-7 

0-3 

ALTERNATE: 
CLASS 2 PERMEABLE FILTER MATERIAL PER CALTRANS 

STANDARD SPECfFiCATION 68-1 .025. 

CLASS 2 FILTER MATERIAL 

SIE~E SIZE PEBCENT PASSING 
1-iNCH 100 

3/4-INCH 90-100 

3/8-INCH 40-100 

No.4 ·25 - 40 

No.8 18 -33 

No. -30 5-15 

No. -50 0-7 

No.200 0-3 

4)PETRA BUTTRESS OR STABILIZATION 
FILL Sl)BDRAIN PLA·TE SG-3 



10' 

l 

FINISHED GRADE 

CLEAR AREA FOR FOUNDATIONS, 
UTILITIES AND SWIMMING POOLS 

SLOPE FACE 

STREET 

WINDROW COMPACTED FILL ----:~\ ')~_-
~ .· • 

TYPICAL WINDROW DETAIL (END VIEW) 

5' OR MIN, OF 2' BELOW DEPTH 
OF DEEPEST UTILITY TRENCH, 
WHICHEVER IS GREATER 

TYPICAL WINDROW DETAIL (PROFILE VIEW) 
OR FLOODED GRANULAR SOIL 

HQ.IE: OVERSIZE ROCK IS DEFINED AS CLASTS HAVING A MAXIMUM DIMENSION OF 12" OR LARGER 

0PETRA TYPICAL ROCK DISPOSAL DETAIL PLATESG-4 



REMOVE 
MATERIAL 

·/4' i"YPICAL·: _. :·-._: 

-~ ""· "•· • ." _,,,,.-, _,c_·.~~-;'"'~'-""· \.. __ ...... _, , ••. _ . •. , ... ,_,,,.._., .. , ._, ·,·• •.. , , ._. • .. _..-. .. · ._.< .•·.· .. • •• ·- . • :::::f :::::<:::::/::_: .. _:.·::<):_ 
·,c•· ·· • · • I • • • Y • • .'v • ... ', •1 • , •' •, f ', •• •, •' 

- -- ..... -----------~.-c._- .. . .• , -,. c _,._ -·- c-~ •• ·-""-- ... -_ • •• •· • ··•· --· · -·-·· --- -" .-w.::::::-/+vi·it·Ac-~-~j;-~-i:~-~::·::·_-_.- :::: _::-·.::) 

-~~~~~2:Z:::;:::::.~~::=::;::~ ~ ~ ~r-i'."_-.,~-/ _"1-'x:~/'c~.:':: ... ~---/~>:-~~<~:,:~:;-., {:::::::::}:.:_i/::-·'.i::::\~::·:::\::?::/::::·\:<·:~·::_: :··:::·::.:: :· 
•. _--__ :: :~_--xo~~~;}//~~b~~&~bii6l~ir£Ri~{~-_. .• • .• 

·_.• .. /:·.: .. •. .• ASDETERMJNED.BYTHE .:.:· :_· . .--· .-· 
•• • _ _- _-• .-,__-_ • GEOTECHNICALCONSULTANT ' .. ·.·~- •• 

~ • • : • •• -~ ~ • • .' •• • ... -~..-,-_. ,." "", .. , ", .• , .•..• , •.• ,., ·•, .• , •. . ,, • .. c , .. ,, . . .. :;:. :•::·, :;, .'_. ; :. , • ·:· •: ..• . •. , "···" ·,. ,,., •• , •. _,,. ~ .. "'., ,• .. : ,·~._ ,: ... ,• ·~·-... -.~· , .' '• .: ~ . . • ·~~ ,. ~ . . : ... • .. : •• " .• ·.:· .. • •. , ... • ... ~-_ _. •, 
0

w' • .... ~.·· •• • •• 

\.-:·.:-:.-:·.:·:.·:·.:-:.- . ; >·.:'. ,··,;·;-,".'.;··_.',',,,·:·:· ::··.':: ... '.,~ ·.:'.'.•-' __ ", .. ;.;:.''.,<.•-'."/.';: .. •.•... .,,. _ .. , .. '." ... ·_ ·.:,· _ .• _".,· ~-,,·: ... -_',, .,·, .: •• ,._.. iN~ HOR1i6Ntfi.L'w1ot,~.- •• ·.:·::-·.·._-•• •. : _,. 
~.~ .«:- ~:·:~:_.··~.~-.. ·-•. ~.·- • ~-',· :··. '" ' __ · ~:;_;:·,:·:::·./::.·:: .. ·\;··•·-'"·-··--"·"-·_;.• .. ·" .. ··.,"--··'··,,, .••...•. , ... ,, -.,, ... ,_,. •• _. ,. ... ,._ ., .,... CE TO BENCH1 BACKCUT '·>>>: •• ••• 

:::<(·:_/:_\· -__ • ii;J$.~;~~$i~~;f:~~~;:~~S;ii J:i::.L•;1··r~t':.;;.·:,.';;.:;;;.~ -<::-:/:<· .:::\):::_· •• 
:::::.-::-:::.:: ·:/::\:.:::-· .. y _.. __ ,:_.·_:·::-_:·::-:~:,/ :~.< --/.~:· KEY WIDTH _-·:. _ _-·.. • ., •• ::-.::.:>::·-.·<-:· •• 

• • , • • .... •• , > . _ •' • ., ~· 1, •• , , •• " · .-· •• ~ • •• • · .- , • · ~ . - ' • .,, • ·, ~ • • ••• • ,_ ,. • • ••• 

· ,::~ ·:--z' M'iN~ KEY o·eprf'.:i"1NTO co~iPETENr-.-:--::---:-:: . _ • ••• 
• ;'BEDROCK OR SOIL MATERIALS AS • • ••. •.• • _ _.: ·.:: ·' _: •• ·.;· :·::· • 

DETERMINED BY THE GEOTECHNICAL·/;·_:·:· • • • • • 
CONSULT ANT • •• 

N.QIES: 

1. WHERE NATURAL SLOPE GRADIENT IS 5:1 OR LESS, BENCHING IS NOT NECESSARY; 
HOWEVER, FILL IS NOT TO BE PLACED ON COMPRESSIBLE OR UNSUITABLE MATERIAL. 

2. SOILS ENGINEER TO DETERMINE IF SUBDRAIN IS REQUIRED. 

-l'ETRA FILL SLOPE ABOVE NATURAL SLOPE PLATE SG-5 



CUT I FILL CONTACT 
SHOWN ON GRADING PLAN 
SHOWN ON AS-BUil T 

PROPOSED 

REMOVE UNSUITABLE "f,,':,'. i ;;~-, -c·;,, ?;:",.--,_,_ ,wr;;",;'.\, :;';~-----· ,,•·,......-:,·,, __ -- ,--/,·::</v~~-;ABL~ --:,::·:·':A:':)·:::::::--,>-:: 
MATERIAL A;~:;::::+~~~~~~~~~~ ,,- 'JO' _T_:~'-~AL:-:r:--::-::-:•-_ ;._·, --_ 

NATURAL GROUND ._ ·-:.coMPETENT BEDR06k6k~61( i/itiRiAii:::-<:-: 
-. · - .. _ · - - AS DETERMINED BY THE -> ,·.- ·- -<- .: 

SURFACE ~~:...;;.;..;.:.;;;;;:;;,:;,..;;,*~l:X.:1 /\-:/-::.-::-::GEqTECHN/CAL CONSULTANr :,_:;--::--\···,:· _·. 
-• · , •' •, .•· •·, r •• .• ~, .• ·.• --~ ' · .• ' , •• •• •-· '• .• ·, , · •·• , ,- '. -' •• .• ·, - • ··. •• •. •• ', ,• ', . 

, . _ INTAIN 15' MIN. HORIZONTAL WIDTH ,-.\ .: 
...;'-:'.-\··· -,· ,·- _,, FROM SLOPE FACE TO BENCH/ BACKCur·--·,:· 

CUT A I · "- - • • _ • t"i~Ui.TibN ·ai= ~lJBb-RAIN fo· ~E '6iTE·R~iN~6 
- - - - -- A ·:.:--:\-:: , YTHE GEOTECHNICAL CONSULTANT. 
. • -,, _:._::·,._,.,,_, ._,. ,·:, ·,.': .. • .. - ·::.. IFREQUIRED,SEEPLATESSG-2ANDSG-3 
-:.-- •. :._, - _-· . _· ·, .: ··: • ·, •• ·:--·--:, -:, · .:/.'.', .. : . _ (?~ 1!Pl(?AL Sl:)B_Df:lAI~ DETAI 

•• • . . -: • • ·.:_--. .. ·:··.·· •. :-:·-··:--:,\:/::-/·.,: .... · •, .-· .. · .·. :.: · . .- .. .-, :·; .\\.:_-·· ' . • . .._:.-,::::._··--· ·.:·, ·:_:: _·:: 
-/·/.- ·-·:·-\THE CUT PORTION OFTHE SLOP•E,SHOULD BE .EXCAVATEo' '•.:· 

·: :·. -: _-AND EVALUATED BY THE ENGINEERING GEOLOGIST PRIOR •• , • -·: 
):-(··/,-·.To CONSTRUCTING THE FILL PORTION OF THE SLOPE. .,--;-·_·_. ·, 

:- ·. -· ·, ,, '· . ·. ,.• -·. ~- ·, .• .... ; -. ~· ·- .. .. ,• ·-- .. ' • .. 
,.•._,' 

0PETRA RLLSLOPEABOVECUTSLOPE PLATE SG-6 



C.UTLOT 
UNSUITABLE MATERIAL EXPOSED IN PORTION OF CUT PAD 

---- --- -ORIGINAL GROUND 
SURFACE ------- - -

REMOVE 
UNSUITABLE 
MATERIAL 

0PETRA 

CUT-FILL TRANSITION LOT 

---- -- -----_.-

MAXIMUM FILL THICKNESS (F} DEPTH OF OVEREXCAYATION (P) 

FOOTING DEPTH TO 3 FEET . . . . . . . . . EQUAL DEPTH 

3 TO 6 FEET . . . . . . . . . . . . . . . . . . . . . . 3 FEET 

GREATER THAN 6 FEET.. . . . . . . . . . . . 1/2 THE THICKNESS OF DEEPEST FILL PLACED WITHIN 
THE "FILL" PORTION (F) TO 15 FEET MAXIMUM 

CUT LOTS AND CUT-FILL 
TRANSITION LOTS PLATE SG-7 



PROPOSED 2:1 FILL SLOPE 

EXISTING GROUND SURFACE 

.. , . . 

, • ·--.: i=IEM6VE . 
•.< UNSUITABLE .>· 

<:.:--~~!-~~1
~L .. ., (::<\ vP1c~~ BEf\JCHING 1Nro 

• • •• ··.: coMPETENT BEDROCK OR .. . · • ·- .-· . .-.,--._ ' . 
. '_SOIL MATERIALS AS .. • -

• • • • r · ·~ .~_:·.:/:·DETERMINED BY THE ->/-. . -.. \··: -:·':· ·,.-EMBEDDED A MINIMUM OF 2' ·._ 
• •• \:· . . :.:· :· .-_GEOTECHNICAL CONSUL TANT ·._-. ' .·:'. INTO COMPETENT BEDROCK·-, · • 

• • • • .• •. ·-. -· •. :_.._QR SOIL MATERIALS AS ,-. 
• ·- ,• . •. ·-.. :- .··-DETERMINED BY THE 

• .. -:: • \ GEOTECHNICAL CONSULT ANT . 
,.' ... · 

• " A •• A. •· ., .,, ' ... ·~ •• A • • , 

D = RECOMMENDED DEPTH OF REMOVAL 
PER GEOTECHNICAL REPORT 

-PETRA 
TYPICAL REMOVALS BEYOND TOE 

OF PROPOSED FILL SLOPE PLATE SG-8 



NOTE: 

1. "D" SHALL BE 10 FEET MINIMUM OR AS DETERMINED BY SOILS ENGINEER. 

$PETRA SHEAR KEY ON DAYLIGHT CUT LOTS PLATE SG-9 
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Pick up after your 
pooch- to curb pollution. 

Maybe you weren't aware, but dog 
waste left on the ground gets into 
storm drains, polluting rivers, 
lakes and beaches. 

The bacteria and risk of disease 
threatens the health of our kids 
and communities. Wherever you 
live in San Bernardino County, 
this pollution is a problem. The 
answer? Pick up after your dog, 

to help prevent pollution and protect 
our health. It's in your hands. 

0 Printed on recycled paper 
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Pollution Piiiiiition 
PAINTING 

Water-Based Paints 
Use water-based paints whenever possible. They are 
less toxic than oil-based paints and easier to clean 
up. Look for products labeled "latex" or '\:leans with 
water:• 

Paints, solvents, adhesives and other toxic chemicals used in painting often make their way into the 
San Bernardino County storm drain system and do not get treated before reaching the Santa Ana 
River. This pollutes our drinking water and contaminates waterways, making them unsafe for people 
and wildlife. Follow these simple tips to prevent pollution and protect our health. 

Paint Removal 
Sweep up paint stripping residue, chips and dust 
instead of hosing into the street and dispose of them 
safely at a household hazardous waste collection 

facility. Call [800) CLEANUP for 
the facility in your area. 

Exterior Paint 
Removal 
When stripping or cleaning 
building exteriors with high­
pressure water, block nearby 
storm drains and divert 
washwater onto a designated 
dirt area. Ask your local 
wastewater treatment 
authority if you can collect 
building cleaning water and 

discharge it to the sewer. 

Painting Cleanup 
Never clean brushes or rinse paint containers in 
the street gutter or near a storm drain. Clean water­
based paints in the sink. Clean oil-based paints with 
thinner, which can be reused by putting it in a jar 
to settle out the paint particles and then pouring 
off the clear liquid for future use. Wrap dried paint 
residue in newspaper and dispose of it in the trash. 

Recycling Paint 
Recycle leftover paint at a household hazardous 
waste collection facility, save it for touch ups or 
give it to someone who can use it, like a theatre 
group, school, city or community organization. 

To report illegal dumping or for more informa 
on stormwater pollution prevention, call: 

1 (800) CLEANUP 
www.1800cleanup.org 
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Pollution Pliiiiition 
HOME REPAIR 
& REMODELING 

Construction Projects 
Keep construction debris away from the street, 
gutter and storm drains. Schedule grading and 
excavation projects for dry weather. Cover 
excavated material and stockpiles of soil, sand or 
gravel, protected from rain, wind and runoff. Prevent 
erosion by planting fast-growing annual and 
perennial grass, which can shield and bind soil. 

Recycle Household Hazardous Waste 
Household cleaners, paint and other home ir11Jrovement 
products like wallpaper and tile adhesives are too toxic 
to trash. Recycle them instead, at a convenient 
household hazardous waste collection facility. Call 
(800) CLEANUP for the facility in your area. 

Paints, solvents, adhesives and other toxic substances used in home repair and remodeling often make their 
way into the San Bernardino County storm drain system and do not get treated before reaching the Santa 
Ana River. This pollutes our drinking water and contaminates waterways, making them unsafe for people 
and wildlife. Follow these simple tips to prevent pollution and protect your health. 

Landscaping & Gardening 
Avoid applying fertilizers or pesticide near curbs 
and driveways, and store covered, protected from 
rain, wind and runoff. Try using organic or non­
toxic alternatives. Reduce runoff and lower your 
water bill by using drip irrigation, soaker hoses 
or micro-spray systems. Recycle leaves instead 
of blowing, sweeping or raking them into the 
street, gutter or storm drain. 

Paint Removal 
Paint stripping residue, chips and dust from marine 

paints and paints containing lead or tributyl tin 
are hazardous wastes. Sweep them up instead of 
hosing into the street and dispose of them safely 

at a household hazardous waste 
collection facility. 

Painting Cleanup 
Avoid cleaning brushes or rinsing paint containers 
in the stree~ gutter or near a storm drain. Clean 
waler-based paints in the sink. Clean oil-based 
paints with thinner, which you can filter and reuse. 
Recycle leftover paint at a household hazardous 
waste collection facility, save it for touch ups or 
give ii to someone who can use it, like a theatre 
group, school, city or community organization. 

Concrete and Masonry 
Store bags of cement and plaster away from gutters 
and storm drains, and cover them to protect against 
rain, wind and runoff. Sweep or scoop up cement 
washout or concrete dust instead of hosing into 
driveways, streets, gutters or storm drains. 

dumping or for more information 
stormwater pollution prevention, call: 

00) CLEANUP 
www.1800cleanup.org 
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Pollution Piiiiiition 
HOME & GARDEN 

Recycle Household Hazadous Waste 
Household products like pain~ pesticides, solvents 
and cleaners are too dangerous to dump and too 
toxic to trash. Take them to be recycled at a 

convenient household hazardous waste 
collection facil ity. Call (800) CLEANUP 

for the facility in your area. 

Yard waste and household toxics like paints and pesticides often make the ir way into the San 
Bernardino County storm drain system and do not get treated before reaching the Santa Ana River. 
This pollutes our drinking water and contaminates waterways, making them unsafe for people and 
wildlife. Follow these simple tips to prevent pollution and protect your health. 

Disposing of Yard Waste 
Recycle leaves, grass clippings and other yard waste, 
instead of blowing, sweeping or hosing into the 
street. Try grasscycling, leaving grass clippings on 
your lawn instead of using a grass catcher. The 
clippings act as a natural fertilizer, and because 
grass is mostly water, it also irrigates your lawn, 
conserving water. 

Planting in the Yard 
Produce less yard waste and save 
water by planting low maintenance, 
drought-tolerant trees and shrubs. 
Using drip irrigation, soaker hoses 
or micro-spray systems for flower 
beds and vegetation can also help 
reduce your water bill and prevent 

runoff. 

Use Fertilizers & Pesticides Safely 
Fertilizers and pesticides are often carried into 
the storm drain system by sprinkler run off. Try 
using organic or non-toxic alternatives. If you 
use chemical fertil izers or pesticides, avoid 
applying near curbs and driveways and never 
apply before a rain. 

Use Water Wisely 
Cut your water costs and prevent runoff by controlling 
the amount of water and direction of sprinklers. The 
average lawn needs about an inch of water a week, 
including rainfall, or 10 to 20 minutes of watering. 
A half~nch per week is enough for fall and spring. 
Sprinklers should be on long enough to allow water 
to soak into the ground but not so long as to cause 
runoff. 

To report illegal dumping or for more information 
on stormwater pollution prevention, call: 

1 (800) CLEANUP 
www.1800cleanup.org 
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Water that runs off your lawn and garden can carry excess fertilizer into the 
San Bernardino County storm drain system, and it does not get treated before 
reaching the Santa Ana River. This pollutes our drinking water and contaminates 

waterways, making them unsafe for people and wildlife. Follow these 
simple tips to prevent pollution and protect your health: 

• Read the product label and follow the 
directions carefully, using only as directed. 

• Avoid applying near driveways or gutters. 
• Never apply fertilizer before a rain. 
• Store fertilizers and chemicals in a covered 

area and in sealed, waterproof containers. 

• Take unwanted lawn or garden chemicals 
to a household hazardous waste collection 
facility. Call (800) 253-2681 

• Use nan-toxic products for your garden 
and lawn whenever possible. 

To report illegal dumping or 
tor more information on 
Stormwater pollut ion 
prevention, call: 

.--.--------. 

1 (800) CLEANUP 

www.1800cleanup.org 
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Pollution PliViiiition 
FRESH CONCRETE & 
MORTAR APPLICATION 

Cement wash, sediment, vehicle fluids, dust and hazardous debris from construction sites often 
make their way into the San Bernardino County storm drain system and do not get treated before 
reaching the Santa Ana River. This pollutes our drinking water and contaminates waterways, 
making them unsafe for people and wildlife. Follow these best management practices to prevent 
pollution and protect public health. 

Storing Materials 
Keep construction materials and debris away from the 
street gutter and storm drains. Secure open bags of 
cement and cover exposed stockpiles of soil, sand or 
gravel and excavated material with plastic sheeting, 
protected from rail\ wind and runoff. 

Onlering Materials & Recycling Waste 
Reduce waste by ordering only the amounts of 
materials needed for the job. Use recycled or recyclable 
materials whenever possible. When lreaking up paving, 
recycle the pieces at a crushing company. You can 
also recycle broken asphalt concrete, wood, and 
cleared vegetation. Non-recyclable materials should 
be taken to a landfill or disposed of as hazardous 
waste. Call [909) 386-84m for recycling and disposal 
information. 

Cleaning Up 
Wash concrete dust onto designated dirt areas, not 
down driveways or into the street or storm drains. 
~sh out concrete mixers and equipment in specified 
washout areas, where water can flow into a 
containment pond. Cementwashwater can be recycled 
by pumping it back into cement mixers for reuse. 
Never dispose of cement washout into driveways, 
streets, gutters, storm drains or drainage ditches. 

During Construction 
Schedule excavation and grading during dry weather. 
Prevent mortar and cement from entering the street 
and storm drains by placing erosion controls. Setup 
small mixers on tarps or drop cloths, for easy cleanup 
of debris. Never bury waste material. Recycle or 
dispose of it as hazardous waste. 

To report illegal dumping or for more 
ormation on stormwater pollution preventiol\ call: 

1 (800) CLEANUP 
www.1800cleanup.org 
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Pollution Piiiiiition 
AUTO MAINTENANCE 

Oil, grease, anti-freeze and other toxic automotive fluids often make their way into the 
San Bernardino County storm drain system, and do not get treated before reaching the Santa Ma 
River. This pollutes oor drinking water and contaminates waterways, making them unsafe for peo~e 
and Vvildlife. Follow these best management practices to prevent pollution and protect public health. 

Cleaning Auto Parts 
Scrape parts with a wire brush or 
use a bake oven rather than liquid 
cleaners. Arrange drip pans, drying 
racks and drain boards so that 
fluids are directed back into the 
parts washer or the fluid holding 
tank. Do not wash parts or 
equipment in a shop sink, parking 
lot, driveway or street. 

Storing Hazardous Waste 
Keep your liquid waste segregated. 
Many fluids can be recyc led via 
hazardous waste disposal companies 
if they are not mixed. Store all 
materials under cover with spill 
containment or inside to prevent 
contamination of rainwater runoff. 

Metal Grinding and 
Polishing 
Keep a bin under your lathe or grinder 
to capture metal fi lings. Send 
uncontaminated filings to a scrap metal 
recycler for reclamation. Store metal 
filings in a covered container or indoors. 

Cleaning Spills 
Use dry methods for spill cleanup 
[sweeping, absorbent materials]. Follow 
your hazardous materials response 
plan, as fi led with your local fire 
department or other hazardous 
materials authority. Be sure that all 
employees are aware of the plan and 
are capable of implementing each 
phase. To report serious toxic spills, 
call 911. 

Preventing Leaks and 
Spills 
Place drip pans underneath to capture 
fluids. Use absorbent cleaning agents 
instead of water to clean work areas. 

Proper Disposal of 
Hazardous Waste 
Recycle used motor oil and oil filters, 
anti-freeze and other hazardous 
automotive fluids, batteries, tires and 
metal filings collected from grinding 
or polishing auto parts. Contact a 
licensed hazardous waste hauler. 
For more recycling information, call 
[909] 386-B4m. 

■ To report illegal dumping or 
for more information on stormwater 

pollution prevention, call: 

1 (800) CLEANUP 
www. 0Ocleanup.org 





PROJECT SUMMARY 
CALCULATION DETAILS 
• LOADING = HS20/HS25 

•APPROX.LINEAR FOOTAGE= 2,961 LF 

STORAGE SUMMARY 
• STORAGE VOLUME REQUIRED= 129,000 CF 

• PIPE STORAGE VOLUME= 83,720 CF 
• BACKFILL STORAGE VOLUME= 45,478 CF 
• TOTAL STORAGE PROVIDED= 129,198 CF 
• STONE VOID= 40% 

PIPE DETAILS 

• DIAMETER = 72" 
■ CORRUGATION = 5x1 
•GAGE=16 

• COATING = AL T2 
• WALL TYPE = PERFORATED 
• BARREL SPACING = 36" 

BACKFILL DETAILS 

• WIDTH AT ENDS= 12" 

• ABOVE PIPE = 6" 
• WIDTH AT SIDES= 12" 

• BELOW PIPE= 12" 

NOTES 

• ALL RISER AND STUB DIMENSIONS ARE TO 
CENTERLINE. ALL ELEVATIONS, DIMENSIONS, AND 
LOCATIONS OF RISERS AND INLETS, SHALL BE 
VERIFIED BV THE ENGINEER OF RECORD PRIOR TO 
RELEASING FOR FABRICATION. 

• ALL FITTINGS AND REINFORCEMENT COMPLY WITH 
ASTMA998. 

• ALL RISERS AND STUBS ARE i½,• x ½" CORRUGATION 
AND 16 GAGE UNLESS OTHERWISE NOTED. 

• RISERS TO BE FIELD TRIMMED TO GRADE. 
• QUANTITY OF PIPE SHOWN DOES NOT PROVIDE 

EXTRA PIPE FOR CONNECTING THE SYSTEM TO 
EXISTING PIPE OR DRAINAGE STRUCTURES. OUR 
SYSTEM AS DETAILED PROVIDES NOMINAL INLET 
AND/OR OUTLET PIPE STUB FOR CONNECTION TO 
EXISTING DRAINAGE FACILITIES. IF ADDITIONAL PIPE 

;I IS NEEDED IT IS THE RESPONSIBILITY OF THE 

! •~~~~~~~BE DETERMINED UPON FINAL DESIGN. 
~ • THE PROJECT SUMMARY IS REFLECTIVE OF THE i DYODS DESIGN, QUANTITIES ARE APPROX. AND 

i ~~~~~!~ ~g:l~~~~~T~~,c_L ~i~:T~~ DOES 

!1 ~6 ~~;~~66~~;~~:~~:~: :~~~~~; 

I ESTIMATED EXCAVATION FOOTPRINT. 
• THESE DRAWINGS ARE FOR CONCEPTUAL PURPOSES 

AND DO NOT REFLECT ANY LOCAL PREFERENCES OR 
!l! REGULATIONS. PLEASE CONTACT YOUR LOCAL I CONTECH REP FOR MODIFICATIONS. 
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~ ====-=~.,.,:._.:!'°.:.:.::.:: DATE REVISION DESCRIPTION BY 

~ 

C()NTECH" 
ENGINEERED SOWTIONS LLC 

www-.ContechES.com 
9025 Centre Pointe Dr., Suite 400, West Chesler, OH 45069 

800-338-1122 513-645-7000 513-645-7993 FAX 

~l~~U• 
\iAl~iliiiV!! 
CMP DETENTION SYSTEMS 

CONTECH 

DYODS 
DRAWING 

ASSEMBLY 
SCALE: 1" = 30' 

DYO46936 Pacific Communities-Maple Ave, Fontana 
CMP-1 INF/DET CHAMBER SYSTEM 

Fontana, CA 
DETENTION SYSTEM 

DESIGNED; 

DYO 
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TABLE 1: 

DIAMETER, D 
MIN. CORR. 

COVER PROFILE 

6"-10" 12· 1112·x1/4" 

12"-48" 12" 2 2J3•x 112• 

>48"-96" 12" a•x 1", 5"x 1• 

>96" D/8 a•x 1", 5"x 1• 

STRUCTURAL BACKFILL MUST EXTEND TO 
LIMITS OF THE TABLE 

• TOTAL HEIGHT OF COMPACTED COVER FOR 
CONVENTIONAL HIGHWAY LOADS IS 
MEASURED FROM TOP OF PIPE TO BOTTOM 
OF FLEXIBLE PAVEMENT OR TOP OF RIGID 
PAVEMENT. 

ABOVE DETAIL IS A 
RECOMMENDATION. CONSULT 
GEOTECHNICAL EOR FOR PROJECT 
SPECIFIC BACKFILL REQUIREMENTS. 

INSTALLATION NOTES 

1. WHEN PLACING THE FIRST LIFTS OF BACKFILL IT IS 
IMPORTANT TO MAKE SURE THAT THE BACKFILL IS PROPERLY 
COMPACTED UNDER AND AROUND THE PIPE HAUNCHES. 

2. OTHER ALTERNATE BACKFILL MATERIAL MAY BE ALLOWED 
DEPENDING ON SITE SPECIFIC CONDITIONS, AS APPROVED BY 
SITE ENGINEER. 

3. AN HDPE MEMBRANE LINER WILL BE PLACED ON THE CROWN 
OF EACH PIPE TO PROVIDE AN IMPERMEABLE BARRIER 
AGAINST ENVIRONMENTAL CHANGES THAT MAY ADVERSELY 
AFFECT THE SYSTEM OVER TIME. PLEASE REFER TO THE 
CORRUGATED METAL PIPE DETENTION DESIGN GUIDE FOR 
ADDITIONAL TECHNICAL DETAILS. 

MINIMUM WIDTH DEPENDS ON SITE CONDITIONS AND ENGINEERING JUDGEMENT 

TABLE 2: PERFORATED STANDARD 

CMP RETENTION STANDARD BACKFILL SPECIFICATIONS 

MATERIAL LOCATION MATERIAL SPECIFICATION DESCRIPTION 

MINIMUM TRENCH WIDTH MUST ALLOW ROOM FOR PROPER COMPACTION OF MINIMUM EMBANKMENT WIDTH (IN FEET) FOR INITIAL FILL ENVELOPE: 
HAUNCH MATERIALS UNDER THE PIPE. 

FILL ENVELOPE WIDTH PER ENGINEER OF RECORD THE SUGGESTED MINIMUM TRENCH WIDTH, OR EOR RECOMMENDATION: 
PIPE< 24•: 3.0D 

PIPE 24" - 144•: D + 4•0• 
PIPE s 12•: D + 15• 

PIPE> 144•: D + 10•0• 
PIPE> 12•: 1.5D + 12• 

FOUNDATION AASHTO 211.5.2 - PER ENGINEER OF RECORD 
PRIOR TO PLACING THE BEDDING, THE FOUNDATION MUST BE CONSTRUCTED TO A UNIFORM AND STABLE GRADE. IN THE EVENTTHAT UNSUITABLE FOUNDATION MATERIALS ARE 
ENCOUNTERED DURING EXCAVATION, THEY SHALL BE REMOVED AND FOUNDATION BROUGHT BACK TO GRADE WITH A FILL MATERIAL APPROVED BY THE ENGINEER OF RECORD. 

ENGINEER OF RECORD TO DETERMINE IF BEDDING IS REQUIRED. PIPE MAY BE PLACED ON THE TRENCH BOTTOM OF A RELATIVELY LOOSE, NATIVE SUITABLE WELL GRADED GRANULAR 
BEDDING AASHTO M 43: 3,357, 4, 4117, 5, 58, 57 MATERIAL THAT IS ROUGHLY SHAPED TO FITTHE BOTTOM OF THE PIPE, 2" MIN DEPTH. THE BEDDING MATERIAL MAY BE SUITABLE OPEN GRADED GRANULAR BEDDING CONFORMING TO 

AASHTO SOIL CLASSIFICATIONS A1, A2, OR A3 WITH MAXIMUM PARTICLE SIZE OF 3" PERAASHTO 26.3.8.1 

CORRUGATED METAL PIPE 

HAUNCH ZONE MATERIAL SHALL BE HAND SHOVELED OR SHOVEL SLICED INTO PLACE TO ALLOW FOR PROPER COMPACTION WITHOUT SOFT SPOTS. BACKFILL SHALL BE PLACED IN a• +/-
FREE-DRAINING, ANGULAR, NATURALLY LOOSE LIFTS AND COMPACTED TO 90% STANDARD PROCTOR PERAASHTO T 99. BACKFILL SHALL BE PLACED SUCH THAT THERE IS NO MORE THAN A TWO LIFT (16") DIFFERENTIAL BETWEEN 

BACKFILL 
OCCURRING WASHED-STONE PER AASHTC ANY OF THE PIPES AT ANY TIME DURING THE BACKFILL PROCESS. THE BACKFILL SHOULD BE ADVANCED ALONG THE LENGTH OF THE SYSTEM TO AVOID DIFFERENTIAL LOADING. WHERE 

M 43: 3, 357, 4,467, 5, 58, 57 OR CONVENTIONAL COMPACTION TESTING IS NOT PRACTICAL, THE MATERIAL SHALL BE MECHANICALLY COMPACTED UNTIL NO FURTHER YIELDING OF MATERIAL IS OBSERVED UNDER THE 
APPROVED EQUAL" COMPACTOR. -IN 

AREAS WITH HIGH WATER TABLE FLUCTUATIONS THAT INTERACT WITH THE PIPE ZONE, CONSIDER INSTALLING A GEOTEXTILE SEPARATION LAYER TO PREVENT SOIL MIGRATION. 

COVER MATERIAL 
UP rDMIN. COVER -MSHTOM 145:A-1,A-2,A-3 AB PVE COVER MATERIAL MAY INCLUDE NON-BITUMINOUS, GRANULAR ROADBASE MATERIAL WITHIN MIN COVER LIMITS MIN. COVER- PER ENGINEER OF RECORD 

RIGID OR FLEXIBLE PAVEMENT (IF 
PER ENGINEER OF RECORD 

FLEXIBLE PAVEMENT SHOULD NOT BE COUNTED AS PART OF THE FILL HEIGHT OVER THE CMP. FINAL BACKFILL MATERIAL SELECTION AND COMPACTION REQUIREMENTS SHALL FOLLOW THE 
APPLICABLE) PROJECT PLANS AND SPECIFICATIONS PER THE ENGINEER OF RECORD. 

OPTIONAL SIDE GEOTEXTILE NONE GEOTEXTILE LAYER IS RECOMMENDED ON SIDES OF EXCAVATION TO PREVENT SOIL MIGRATION. 

GEOTEXTILE BETWEEN LAYERS NONE IF SOIL TYPES DIFFER AT ANY POINT ABOVE PIPE INVERT, A GEOTEXTILE LAYER IS RECOMMENDED TO BE PLACED BETWEEN THE LAYERS TO PREVENT SOIL MIGRATION. 

NOTES: 
• FOR MULTIPLE BARREL INSTALLATIONS, THE RECOMMENDED STANDARD SPACING BETWEEN PARALLEL PIPE RUNS SHALL BE THE PIPE DIAMETER /2 BUT NO LESS THAN 12• FOR DIAMETERS <72". FOR 72• AND LARGER DIAMETERS, THE MINIMUM SPACING IS 35■_ CONTACT 

YOUR CONTECH REPRESENTATIVE FOR NONSTANDARD SPACING. 
APPROVED REGIONAL EQUIVALENTS FOR SECTION 5 INCLUDE CA-7, MIDOT 6M, 6A, OR 5G, PROVIDED THEY MEET THE PARTICLE SIZES INDICATED. 

~ jiii•dNlgrlwllnlorm_dMl_anl,llcnolng ll--
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MANUFACTURER RECOMMENDED BACKFILL 
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TEMPORARY COVER FOR 
CONSTRUCTION LOADS 

HEIGHT 
OF 

COVER 

CONSTRUCTION LOADS 

FOR TEMPORARY CONSTRUCTION VEHICLE LOADS.AN EXTRAAMOUNT OF COMPACTED COVER MAY BE REQUIRED OVER 
THE TOP OF THE PIPE. THE HEIGHT-OF-COVER SHALL MEET THE MINIMUM REQUIREMENTS SHOWN IN THE TABLE BELOW. 
THE USE OF HEAVY CONSTRUCTION EQUIPMENT NECESSITATES GREATER PROTECTION FOR THE PIPE THAN FINISHED 
GRADE COVER MINIMUMS FOR NORMAL HIGHWAY TRAFFIC. 

PIPE SPAN, AXLE LOADS (kips) 
INCHES 

18-50 50-75 75-110 110-150 

MINIMUM COVER (FT) 
12-42 2.0 2.5 3.0 3.0 

48-72 3.0 3.0 3.5 4.0 

78-120 3.0 3.5 4.0 4.0 

126-144 3.5 4.0 4.5 4.5 

•MINIMUM COVER MAY VARY, DEPENDING ON LOCAL CONDITIONS. THE CONTRACTOR MUST PROVIDE THE ADDITIONAL 
COVER REQUIRED TO AVOID DAMAGE TO THE PIPE. MINIMUM COVER IS MEASURED FROM THE TOP OF THE PIPE TO 
THE TOP OF THE MAINTAINED CONSTRUCTION ROADWAY SURFACE. 

CONSTRUCTION LOADING DIAGRAM 
SCALE: N.T.S. 

f------------A-----------, 

ACCESS CASTING TO BE 
PROVIDED AND INSTALLED 
BY CONTRACTOR. 

i.. 

,----:.- -------t-- ~ I I ~ L~ L_ C 

~ 

l ~ GASKET MATERIAL 
SUFFICIENT TO PREVENT 
SLAB FROM BEARING ON 

RISER TO BE PROVIDED BY 
CONTRACTOR. 

L 
OPENING IN 

SECTION VIEW 

.,. 
'b 

~2¢p 
/0A 

PROTECTION ~ 

[( 
11•TYP. i 0 

0B 

:--

#4 DIAGONAL TRIM 
BAR (JYP. 4 PLACES), 

SEE NOTE7. 

2"COVER 
[TYP) 

OPENING IN 

REINFORCING TABLE 

0CMP 
RISER 

A 0B REINFORCING 

24• 04• 29• #5@12"0CEW 
4'X4' #5@12.0CEW 

30• 
04•-5• 

32• #5@12.0CEW 
4'-6"X4'-6• #5@12"0CEW 

36· 
05• 5' 39• #5@1o·ocEw 

X5' #5@1o·ocEw 

42• 05'-6"5'-6· 44• #5@10"0CEW 
xs·-s· #5@s·ocEw 

49• 
0e• 6' 50• #5@s·ocEw 

X6' #5@a·ocEw 

•• ASSUMED SOIL BEARING CAPACITY 

SPECIFICATION FOR DESIGNED DETENTION SYSTEM: 

SCOPE eJeE 

SLAB FOR 
CASTING 

PR~~g~ -ti'==~~~~~;:===:;~=:;=z"':~;=i===: 
THIS SPECIFICATION COVERS THE MANUFACTURE AND INSTALLATION OF 
THE DESIGNED DETENTION SYSTEM DETAILED IN THE PROJECT PLANS. 

MATERIAL 
THE MATERIAL SHALL CONFORM TO THE APPLICABLE REQUIREMENTS 
LISTED BELOW: 

THE PIPE SHALL BE MANUFACTURED IN ACCORDANCE TO THE APPLICABLE 
REQUIREMENTS LISTED BELOW: 

ALUMINIZED TYPE 2: AASHTO M-38 OR ASTIM A-780 

GALVANIZED: MSHTO M-36 OR ASTM A-760 

CASTING 

**BEARING 
PRESSURE 

(PSF) 

2,410 
1,780 

2,120 
1,530 

1,890 
1,350 

1,720 
1,210 

1,600 
1,100 

J< 

ALUMINIZED TYPE 2 STEEL COILS SHALL CONFORM TO THE 
REQUIREMENTS OF AASHTO M-274 ORASTM A-92. 

ARl'llllO'.MIIIECOATED: AASHTO M-245 ORASTM A-762 

ALUMINUM: MSHTO M-196 ORASTM B-745 
APPLICABLE 

INTERRUPTED BAR 
REPLACEMENT, 
SEE NOTES. 

THE GALVANIZED STEEL COILS SHALL CONFORM TO THE 
REQUIREMENTS OF AASHTO M-218 ORASTMA-929. HANDLING AND ASSEMBLY ROUND OPTION PLAN VIEW SQUARE OPTION PLAN VIEW 

I 

THE POLYMER COATED STEEL COILS SHALL CONFORM TO THE 
REQUIREMENTS OF MSHTO M-246 ORASTMA-742. 

THE ALUMINUM COILS SHALL CONFORM TO THE APPLICABLE 
OF AASHTO M-197 ORASTM B-744. 

CONSTRUCTION LOADS 
CONSTRUCTION LOADS MAY BE HIGHER THAN FINAL LOADS. FOLLOW THE 
MANUFACTURER'S OR NCSPAGUIDELINES. 

1~·1= THESE DRAWINGS ARE FOR CONCEPTUAL 
PURPOSES AND DO NOT REFLECT ANY LOCAL 

!l! PREFERENCES OR REGULATIONS. PLEASE 
=> CONTACT YOUR LOCAL CONTECH REP FOR i MODIFICATIONS. 

1•dNlgrlancllnlormdMl-anl,llcnolng ll--

g ==-~~ILC~:-.,~ I -1111.-•.,.,.~.,_,..,.. __ .,__.....,. .... ., 
0 rnodladloany--1,•prb'_,..,_d 

SHALL BE IN ACCORDANCE WITH NCSP'S (NATIONAL CORRUGATED STEEL 
AFlfH£ABSE>CIATION) FORALUMINIZED TYPE 2, GALVANIZED OR POLYMER 

COATED STEEL. SHALL BE IN ACCORDANCE WITH THE MANUFACTURER'S 
RECOMMENDATIONS FOR ALUMINUM PIPE. 

REQUIREMENTS 
INSTALLATION 
SHALL BE IN ACCORDANCE WITH AASHTO STANDARD SPECIFICATIONS FOR 
HIGHWAY BRIDGES, SECTION 26, DIVISION II DIVISION II ORASTM A-798 (FOR 
ALUMINIZED TYPE 2, GALVANIZED OR POLYMER COATED STEEL) ORASTM 
B-788 (FORALUMINUM PIPE)AND IN CONFORMANCE WITH THE PROJECT 
PLANS AND SPECIFICATIONS. IF THERE ARE ANY INCONSISTENCIES OR 
CONFLICTS THE CONTRACTOR SHOULD DISCUSS AND RESOLVE WITH THE 
SITE ENGINEER. 

IT IS ALWAYS THE RESPONSIBILITY OF THE CONTRACTOR TO FOLLOW OSHA 
GUIDELINES FOR SAFE PRACTICES. 
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CONTECH 
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1. DESIGN IN ACCORDANCE WITH AASHTO, 17th EDITION. 

2. DESIGN LOAD HS25. 

3. EARTH COVER = 1' MAX. 

4. CONCRETE STRENGTH = 3,500 psi 

5. REINFORCING STEEL =ASTM A615, GRADE 80. 

6. PROVIDE ADDITIONAL REINFORCING AROUND 
OPENINGS EQUAL TO THE BARS INTERRUPTED, 
HALF EACH SIDE. ADDITIONAL BARS TO BE IN 
THE SAME PLANE. 

7. TRIM OPENING WITH DIAGONAL #4 BARS, EXTEND 
BARS A MINIMUM OF 12'' BEYOND OPENING, BEND 
BARS AS REQUIRED TO MAINTAIN BAR COVER. 

8. PROTECTION SLAB AND ALL MATERIALS TO BE 
PROVIDED AND INSTALLED BYCONTIRACTOR. 

9. DETAIL DESIGN BY DELTA ENGINEERING, BINGHAMTON, NY. 

MANHOLE CAP DETAIL 
SCALE: N.T.S. 

DYO46936 Pacific Communities-Maple Ave, Fontana 
CMP-1 INF/DET CHAMBER SYSTEM 

Fontana, CA 

DESIGNED; 

DYO 

DETENTION SYSTEM 
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CMP DETENTION INSTALLATION GUIDE 

PROPER INSTALLATION OF A FLEXIBLE UNDERGROUND DETENTION SYSTEM 

WILL ENSURE LONG-TERM PERFORMANCE. THE CONFIGURATION OF THESE 
SYSTEMS OFTEN REQUIRES SPECIAL CONSTRUCTION PRACTICES THAT 

DIFFER FROM CONVENTIONAL FLEXIBLE PIPE CONSTRUCTION. CONTECH 
ENGINEERED SOLUTIONS STRONGLY SUGGESTS SCHEDULING A 

PRE-CONSTRUCTION MEETING WITH YOUR LOCAL SALES ENGINEER TO 
DETERMINE IF ADDITIONAL MEASURES, NOT COVERED IN THIS GUIDE, ARE 

APPROPRIATE FOR YOUR SITE. 

FOUNDATION 

CONSTRUCT A FOUNDATION THAT CAN SUPPORT THE DESIGN LOADING 
APPLIED BY THE PIPE AND ADJACENT BACKFILL WEIGHT AS WELL AS MAINTAIN 

ITS INTEGRITY DURING CONSTRUCTION. 

IF SOFT OR UNSUITABLE SOILS ARE ENCOUNTERED, REMOVE THE POOR SOILS 
DOWN TO A SUITABLE DEPTH AND THEN BUILD UP TO THE APPROPRIATE 
ELEVATION WITH A COMPETENT BACKFILL MATERIAL. THE STRUCTURAL FILL 
MATERIAL GRADATION SHOULD NOT ALLOW THE MIGRATION OF FINES, WHICH 
CAN CAUSE SETTLEMENT OF THE DETENTION SYSTEM OR PAVEMENT ABOVE. 
IF THE STRUCTURAL FILL MATERIAL IS NOT COMPATIBLE WITH THE 
UNDERLYING SOILS AN ENGINEERING FABRIC SHOULD BE USED AS A 
SEPARATOR. IN SOME CASES, USING A STIFF REINFORCING GEOGRID 
REDUCES OVER EXCAVATION AND REPLACEMENT FILL QUANTITIES. 

GRADE THE FOUNDATION SU BG RADE TO A UNIFORM OR SLIGHTLY SLOPING 
GRADE. IF THE SUBGRADE IS CLAY OR RELATIVELY NON-POROUS AND THE 
CONSTRUCTION SEQUENCE WILL LAST FOR AN EXTENDED PERIOD OF TIME, 
IT IS BEST TO SLOPE THE GRADE TO ONE END OF THE SYSTEM. THIS WILL 
ALLOW EXCESS WATER TO DRAIN QUICKLY, PREVENTING SATURATION OF THE 
SUBGRADE. 

GEOMEMBRANE BARRIER 

IN-SITU TRENCH WALL 

IF EXCAVATION IS REQUIRED. THE TRENCH WALL NEEDS TO BE CAPABLE OF 
SUPPORTING THE LOAD THAT THE PIPE SHEDS AS THE SYSTEM IS LOADED. IF 

SOILS ARE NOT CAPABLE OF SUPPORTING THESE LOADS. THE PIPE CAN DEFLECT. 
PERFORM A SIMPLE SOIL PRESSURE CHECK USING THE APPLIED LOADS TO 

DETERMINE THE LIMITS OF EXCAVATION BEYOND THE SPRING LINE OF THE 
OUTER MOST PIPES. 

IN MOST CASES THE REQUIREMENTS FOR A SAFE WORK ENVIRONMENT AND 
PROPER BACKFILL PLACEMENT AND COMPACTION TAKE CARE OF THIS CONCERN. 

BACKFILL PLACEMENT 

OEO"TEXTILE SEPARATION 
(ABOVE AND BELOW 
BEDDING} WITH UNIFORMLY 
GRADED BEDDING LAYER 

MATERIAL SHALL BE WORKED INTO THE PIPE HAUNCHES BY MEANS OF 

SHOVEL-SLICING. RODDING. AIR TAMPER. VIBRATORY ROD. OR OTHER EFFECTIVE 
METHODS. 

IF AASHTO T99 PROCEDURES ARE DETERMINED INFEASIBLE BY THE 
GEOTECHNICAL ENGINEER OF RECORD, COMPACTION IS CONSIDERED 
ADEQUATE WHEN NO FURTHER YIELDING OF THE MATERIAL IS OBSERVED 
UNDER THE COMPACTOR, OR UNDER FOOT, AND THE GEOTECHNICAL 
ENGINEER OF RECORD (OR REPRESENTATIVE THEREOF) IS SATISFIED WITH 
THE LEVEL OF COMPACTION. 

A SITE'S RESISTIVITY MAY CHANGE OVER TIME WHEN VARIOUS TYPES OF FOR LARGE SYSTEMS, CONVEYOR SYSTEMS, BACKHOES WITH LONG 

SALTING AGENTS ARE USED, sucH AS ROAD SALTS FOR DEICING AGENTS. IF ~~~~1~~- O~N~~~~~E~M~6~:~~~~ ~cN~;:u~Yo~\~~~NTci' :c~g:s 

SALTING AGENTS ARE USED ON OR NEAR THE PROJECT SITE, A GEOMEMBRANE THE ENTIRE WIDTH OF THE SYSTEM IS REACHED. ADVANCE THE EQUIPMENT 
BARRIER IS RECOMMENDED WITH THE SYSTEM. THE GEOMEMBRANE LINER IS TO THE END OF THE RECENTLY PLACED FILL, AND BEGIN THE SEQUENCE 
INTENDED TO HELP PROTECT THE SYSTEM FROM THE POTENTIAi.ADVERSE AGAIN UNTIL THE SYSTEM IS COMPLETELY BACKFILLED. THIS TYPE OF 

EFFECTS THAT MAY RESULT FROM THE USE OF SUCH AGENTS INCLUDING 

PREMATURE CORROSION AND REDUCED ACTUAL SERVICE LIFE. 

THE PROJECTS ENGINEER OF RECORD IS TO EVALUATE WHETHER SALTING 
AGENTS WILL BE USED ON OR NEAR THE PROJECT SITE, AND USE HIS/HER 
BEST JUDGEMENT TO DETERMINE IF ANY ADDITIONAL PROTECTIVE 
MEASURES ARE REQUIRED. BELOW ISA TYPICAL DETAIL SHOWING THE 
PLACEMENT OF A GEOMEMBRANE BARRIER FOR PROJECTS WHERE SAL TING 
AGENTS ARE USED ON OR NEAR THE PROJECT SrTE. 

CONSTRUCTION SEQUENCE PROVIDES ROOM FOR STOCKPILED BACKFILL 
DIRECTLY BEHIND THE BACKHOE. AS WELL AS THE MOVEMENT OF 
CONSTRUCTION TRAFFIC. MATERIAL STOCKPILES ON TOP OF THE 
BACKFILLED DETENTION SYSTEM SHOULD BE LIMITED TO 8- TO 10-FEET HIGH 
AND MUST PROVIDE BALANCED LOADING ACROSS ALL BARRELS. TO 
DETERMINE THE PROPER COVER OVER THE PIPES TO ALLOW THE 
MOVEMENT OF CONSTRUCTION EQUIPMENT SEE TABLE 1, OR CONTACT YOUR 
LOCAL CONTECH SALES ENGINEER. 

~ jiii•dNlgrlwllnlorm_dMl_anl,llcnolng ll--

WHEN FLOWABLE FILL IS USED. YOU MUST PREVENT PIPE FLOATATION. 
TYPICALLY, SMALL LIFTS ARE PLACED BETWEEN THE PIPES AND THEN 
ALLOWED TO SET-UP PRIOR TO THE PLACEMENT OF THE NEXT LIFT. THE 
ALLOWABLE THICKNESS OF THE CLSM LIFT IS A FUNCTION OF A PROPER 
BALANCE BETWEEN THE UPLIFT FORCE OF THE CLSM. THE OPPOSING 
WEIGHT OF THE PIPE, AND THE EFFECT OF OTHER RESTRAINING 
MEASURES. THE PIPE CAN CARRY LIMITED FLUID PRESSURE WITHOUT 
PIPE DISTORTION OR DISPLACEMENT, WHICH ALSO AFFECTS THE CLSM 
LIFT THICKNESS. YOUR LOCAL CONTECH SALES ENGINEER CAN HELP 
DETERMINE THE PROPER LIFT THICKNESS. 

STAGE POURS AS REQUIRED TO 
CONTROL FLOATATION AND PIPE 
DISTORTION/DISPLACEMENT 

CONSTRUCTION LOADING 

TYPICALLY, THE MINIMUM COVER SPECIFIED FOR A PROJECT ASSUMES H-20 
LIVE LOAD. BECAUSE CONSTRUCTION LOADS OFTEN EXCEED DESIGN LIVE 
LOADS, INCREASED TEMPORARY MINIMUM COVER REQUIREMENTS ARE 
NECESSARY. SINCE CONSTRUCTION EQUIPMENT VARIES FROM JOB TO JOB. 
IT IS BEST TO ADDRESS EQUIPMENT SPECIFIC MINIMUM COVER 

REQUIREMENTS WITH YOUR LOCAL CONTECH SALES ENGINEER DURING 
YOUR PRE-CONSTRUCTION MEETING. 

ADDITIONAL CONSIDERATIONS 

BECAUSE MOST SYSTEMS ARE CONSTRUCTED BELOW-GRADE, RAINFALL 

CAN RAPIDLY FILL THE EXCAVATION; POTENTIALLY CAUSING FLOATATION 
AND MOVEMENT OF THE PREVIOUSLY PLACED PIPES. TO HELP MITIGATE 

POTENTIAL PROBLEMS, IT IS BESTTO STARTTHE INSTALLATION ATTHE 
DOWNSTREAM END WITH THE OUTLET ALREADY CONSTRUCTED TO ALLOW 

A ROUTE FOR THE WATER TO ESCAPE. TEMPORARY DIVERSION MEASURES 
MAY BE REQUIRED FOR HIGH FLOWS DUE TO THE RESTRICTED NATURE OF 

THE OUTLET PIPE. 

CATCH BASIN 
INLET 

CMP DETENTION SYSTEM INSPECTION AND 
MAINTENANCE 

UNDERGROUND STORMWATER DETENTION AND INFILTRATION SYSTEMS MUST 
BE INSPECTED AND MAINTAINED AT REGULAR INTERVALS FOR PURPOSES OF 
PERFORMANCE AND LONGEVl1Y. 

INSPECTION 
INSPECTION IS THE KEY TO EFFECTIVE MAINTENANCE OF CMP DETENTION 
SYSTEMS AND IS EASILY PERFORMED. CONTECH RECOMMENDS ONGOING. 
ANNUAL INSPECTIONS. SITES WITH HIGH TRASH LOAD OR SMALL OUTLET 
CONTROL ORIFICES MAY NEED MORE FREQUENT INSPECTIONS. THE RATE AT 
WHICH THE SYSTEM COLLECTS POLLUTANTS WILL DEPEND MORE ON SITE 

SPECIFIC ACTIVITIES RATHER THAN THE SIZE OR CONFIGURATION OF THE 
SYSTEM. 

INSPECTIONS SHOULD BE PERFORMED MORE OFTEN IN EQUIPMENT 
WASH DOWN AREAS, IN CLIMATES WHERE SANDING AND/OR SALTING 
OPERATIONS TAKE PLACE, AND IN OTHER VARIOUS INSTANCES IN WHICH ONE 
WOULD EXPECT HIGHER ACCUMULATIONS OF SEDIMENT OR ABRASIVE/ 
CORROSIVE CONDITIONS. A RECORD OF EACH INSPECTION IS TO BE 
MAINTAINED FOR THE LIFE OF THE SYSTEM 

MAINTENANCE 
CMP DETENTION SYSTEMS SHOULD BE CLEANED WHEN AN INSPECTION 
REVEALS ACCUMULATED SEDIMENT OR TRASH IS CLOGGING THE DISCHARGE 

ORIFICE. 

ACCUMULATED SEDIMENT AND TRASH CAN TYPICALLY BE EVACUATED 
THROUGH THE MANHOLE OVER THE OUTLET ORIFICE. IF MAINTENANCE IS NOT 
PERFORMED AS RECOMMENDED. SEDIMENT AND TRASH MAY ACCUMULATE IN 
FRONT OF THE OUTLET ORIFICE. MANHOLE COVERS SHOULD BE SECURELY 
SEATED FOLLOWING CLEANING ACTIVITIES. CONTECH SUGGESTS THAT ALL 
SYSTEMS BE DESIGNED WITH AN ACCESS/INSPECTION MANHOLE SrTUATEDAT 
OR NEAR THE INLET AND THE OUTLET ORIFICE. SHOULD IT BE NECESSARY TO 
GET INSIDE THE SYSTEM TO PERFORM MAINTENANCE ACTIVITIES, ALL 
APPROPRIATE PRECAUTIONS REGARDING CONFINED SPACE ENTRY AND OSHA 
REGULATIONS SHOULD BE FOLLOWED. 

ANNUAL INSPECTIONS ARE BEST PRACTICE FOR ALL UNDERGROUND SYSTEMS. 
DURING THIS INSPECTION, IF EVIDENCE OF SALTING/DE-ICING AGENTS IS 
OBSERVED WITHIN THE SYSTEM, IT IS BEST PRACTICE FOR THE SYSTEM TO BE 
RINSED. INCLUDING ABOVE THE SPRING LINE SOON AFTER THE SPRING THAW 
AS PART OF THE MAINTENANCE PROGRAM FOR THE SYSTEM. 

MAINTAINING AN UNDERGROUND DETENTION OR INFILTRATION SYSTEM IS 
EASIEST WHEN THERE IS NO FLOW ENTERING THE SYSTEM. FOR THIS 
REASON, IT IS A GOOD IDEA TO SCHEDULE THE CLEANOUT DURING DRY 
WEATHER. 

THE FOREGOING INSPECTION AND MAINTENANCE EFFORTS HELP ENSURE 
UNDERGROUND PIPE SYSTEMS USED FOR STORMWATER STORAGE CONTINUE 
TO FUNCTION AS INTENDED BY IDENTIFYING RECOMMENDED REGULAR 
INSPECTION AND MAINTENANCE PRACTICES. INSPECTION AND MAINTENANCE 
RELATED TO THE STRUCTURAL INTEGRITY OF THE PIPE OR THE SOUNDNESS 
OF PIPE JOINT CONNECTIONS IS BEYOND THE SCOPE OF THIS GUIDE. 
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Stormwater Solutions from Contech

Selecting the Right Stormwater Solution Just Got Easier... 
It’s simple to choose the right stormwater solution to achieve your goals with 
the Contech Stormwater Solutions Staircase. First, select the runoff reduction 
practices that are most appropriate for your site, paying particular attention 
to pretreatment needs. If the entire design storm cannot be retained, select 
a treatment best management practice (BMP) for the balance. Finally, select 
a detention system to address any outstanding downstream erosion.

Learn more about all of our stormwater 

technologies at www.ContechES.com/s t ormwater

DESIGN YOUR OWN DETENTION OR INFILTRATION SYSTEMDYODS
The Contech Design Your Own Detention System 

(DYODS®) tool fully automates the layout process 

for stormwater detention and infiltration systems 

and produces CAD and PDF files that can be used 

for creating plans and specs, and for estimating 

total installed costs.

To use the Design Your Own Detention  
or Infiltration System tool, visit: 
www.ContechES.com/dyods

Surface Infiltration/ m'ffi 
Bioretention 1111 I Subsurface Infiltration ~ 

I Rainwaler Harvesting e 
Biofiltration 

I Rhratian 

Hydrodynamic Separation 

B 
= II ----- 1M 
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Learn more at www.ContechES.com/cmp-detention

The only sure way to eliminate stormwater pollution is to 

eliminate stormwater runoff.  In recognition of this fact, 

Green Infrastructure and Low Impact Development based 

stormwater management regulations  prioritizing runoff 

reduction have proliferated throughout the United States. 

Where site conditions allow, infiltration is typically the most 

cost effective and reliable runoff reduction approach.  In 

urban environments where there are competing demands 

for land, subsurface infiltration can provide many of the 

benefits of landscape based systems but without requiring 

dedicated land area.  Infiltration systems are commonly 

comprised of a pretreatment component designed to 

remove sediment, trash, and oil, followed by plastic, metal 

or concrete storage units surrounded by permeable stone 

creating a high voids storage gallery.  Infiltration systems 

are typically designed to support vehicular loading and to 

withstand lateral pressures from surrounding soil that allows 

the overlying land to be used for virtually any non-building 

application.

Subsurface Infiltration as a Stormwater Management Strategy

LID benefits include runoff volume reduction, peak flow control, 
ground water recharge, and water quality improvement.

CMP infiltration is used at Pitzer College in Claremont, California.

Subsurface infiltration meets the objectives 

of LID by reducing runoff with the added 

benefit of saving land space in urban 

environments.



4 CMP – the “Go To” Material for Subsurface Infiltration
The purpose of the storage vessel is to hold storm

w
ater 

runoff underground w
hile allow

ing it to infiltrate the 

surrounding soil. For the m
ajority of applications, corrugated 

m
etal pipe (C

M
P) is the “go to” m

aterial for subsurface 

infiltration.

•
75+

 year service life guidance for certain m
aterials/

coatings in recom
m

ended environm
ents.* Please  

refer to the C
orrugated M

etal Pipe D
etention D

esign 
G

uide for additional inform
ation.

•
Various pipe coatings and m

aterials are available to 
accom

m
odate site-specific needs: Alum

inized Steel Type 
2 (ALT2), G

alvanized, C
O

RLIX
® Alum

inum
, and Polym

er 
C

oated.

•
W

ide range of gages, corrugations, and shapes, in 
diam

eters 12” – 144”.

•
Pipe can be fully or partially perforated for infiltration, 
retention, or groundw

ater recharge applications.

•
C

ustom
 access risers and m

anifolds provide direct 
access for m

aintenance.

•
O

utlet control devices can be incorporated w
ithin the 

system
, elim

inating the need for a separate structure.

•
C

ustom
izable - a variety of fittings allow

 C
M

P to m
atch 

m
ost layout configurations.

•
M

ay be designed for heavy loading and high m
axim

um
 

cover.

•
C

ontributes to LEED
 points.

•
Available locally; quick turnaround tim

e.

•
The m

ost econom
ical installed solution.

A wide range of CMP diam
eters and coatings are available  

to m
eet site specific needs.

CMP can be laid out in configurations  
not achievable with other m

aterials. 

W
ith its low

 cost, a w
ide variety of diam

eters, 

layout configurations, and m
aterials, no other 

m
aterial can m

atch C
M

P’s flexibility and versatility.

*
Service life guidance provided by N

ational C
orrugated Steel Pipe 

Association (N
C

SPA) and/or AK Steel C
orporation. See N

C
SPA.org w

ebsite 
or consult your engineer of record for additional inform

ation on service 
life, recom

m
ended environm

ents and field studies on various m
aterials and 

coatings. C
orrosive environm

ents, such as seaw
ater and road/de-icing salt 

infiltration, and other environm
ents w

ith pH
 and resistivity outside of the 

recom
m

ended range m
ay cause prem

ature corrosion and reduce actual 
service life. Because site conditions vary, C

ontech does not guaranty or 
w

arrant service life guidance for m
aterials and coatings.

~ 
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Learn more at www.ContechES.com/cmp-detention

Some engineers are hesitant to use corrugated metal pipe (CMP) 

for infiltration because they have heard about CMP drainage 

culverts that have corroded due to abrasion. Factors affecting 

longevity differ between culvert and infiltration applications. 

Culverts experience high velocity flows carrying abrasive sediment, 

which can wear off galvanized coatings used in older CMP 

culverts. Infiltration systems are designed for storage rather than 

conveyance, so velocity and abrasive forces are minimized. In 

addition, improved CMP coatings, such as Aluminized Type 2 

(ALT2), are more abrasion resistant and have demonstrated 

superior in-ground performance against abrasion in long-

term durability studies. Field studies also have indicated that 

ALT2 coating may extend service life in wider pH and resistivity 

ranges than galvanized coatings. Confirming and maintaining 

recommended environmental conditions helps ensure system 

longevity projected by the long term studies. Finally, properly 

designed infiltration systems include pretreatment, flow control and 

a stone backfill envelope that can reduce exposure to abrasion.   

• National Corrugated Steel Pipe Association (NCSPA) service 
life guidance of 75+ years for certain materials/coatings in 
recommended environments.

• CMP infiltration systems can be designed to meet HS-20  
or greater load requirements with proper 
depths of cover.

• With low flows, CMP infiltration systems have 
little susceptibility to abrasion inside the pipe 
that holds stormwater runoff.  

• Various pipe coatings and materials are 
available to accommodate site-specific needs: 
Aluminized Steel Type 2 (ALT2), Galvanized, CORLIX® Aluminum, and Polymer Coated.

• CMP infiltration systems are to be surrounded by clean crushed rock to provide increased storage capacity 
and reduce contact with native soils. The entire system may be wrapped with fabric or liner on the sides 
and top to help further reduce contact with native soils.

• CMP infiltration systems may be used in wide range of recommended environments. AK Steel Corporation’s 
field studies and technical guidance indicate 75 year service life guidance for 16 gage ALT2 for pH of 5-9 
and resistivity greater than 1,500 ohm-cm and 100 year service life guidance for 16 gage ALT2 for pH of 
6-8 and resistivity greater than 5,000 ohm-cm.

• Corrosive environments, such as seawater and road/de-icing salt infiltration, acidic minewater, and sanitary 
sewage, and other environments with pH and resistivity outside of the recommended range may cause 
premature corrosion and reduce actual service life.

• Infiltration systems are to be inspected and maintained in accordance with Contech’s guidelines. See 
Corrugated Metal Pipe Detention Design Guide for additional information on CMP infiltration systems.

Addressing the Question of Longevity

CMP has a proven service life

Learn more about the durability of steel through 

the recent NCSPA ALT2 Study - www.ncs pa . o rg
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Maximizing Vertical Space: Every Inch Counts

One of the most overlooked advantages of CMP is its 
ability to maximize vertical storage space.

Increasing the depth of a CMP infiltration system 
allows for more water storage in the same footprint. 
For example, doubling the diameter of pipe yields 
four times as much storage volume in the pipe. This 
provides a significant cost savings per cubic foot of 
storage. In addition, more vertical storage space 
means a smaller footprint, less excavation, and lower 
project costs.

2x the diameter - 4x the storage

Diameter 
(inches)

Volume 
(ft3/ft)

Min. Cover Height
Diameter 
(inches)

Volume 
(ft3/ft)

Min. Cover Height

12 .78 12” 78 33.2 12”

15 1.22 12” 84 38.5 12”

18 1.76 12” 90 44.2 12”

21 2.40 12” 96 50.3 12”

24 3.14 12” 102 56.8 18”
30 4.9 12” 108 63.6 18”
36 7.1 12” 114 70.9 18”

42 9.6 12” 120 78.5 18”

48 12.6 12” 126 86.6 18”
54 15.9 12” 132 95.0 18”
60 19.6 12” 138 103.9 18”
66 23.8 12” 144 113.1 18”
72 28.3 12”

Round Pipe – CMP    6-in to 144-in

Sizing

96” diameter - 50.2 ft³/ft

48” diameter - 12.5 ft³/ft

Contech’s Corrugated Metal Pipe Detention 

systems maximize vertical storage space.

➔ 
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Learn more at www.ContechES.com/cmp-detention
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Infiltration systems have multiple components, and one 

of the most important is pretreatment. The purpose of a 

pretreatment device is to prolong the life of the infiltration 

system by removing debris and sediment that can collect on 

the invert and within the stone backfill voids. Pretreatment 

will maintain the efficiency of an infiltration system as well 

as extend the life cycle, therefore preventing a premature 

replacement. Pretreatment also offers these additional 

benefits:

• Easier to clean and maintain compared to the 
infiltration system itself.

• Cost savings due to the extended service life of the 
system.

• Removing trash and debris protects downstream outlet 
control structures from clogging.

Pretreatment Design Considerations
When choosing a pretreatment system, it is important to 

consider the following:

• Downstream outlet control structures may require 
protection from a pretreatment device that screens 
trash and debris.

• Pretreatment system selection depends on pollutant 
targets.  Trash, debris, and larger particles can be 
removed with hydrodynamic separators.  Removing 
high percentages of fine particles and associated heavy 
metals and nutrients requires filtration.

• Reduced long term maintenance or replacement cost 
of the infiltration system can help justify pretreatment 
construction costs.

• Inlet and pipe layout will influence the number and 
type of pretreatment systems used.  A combination of 
different systems may be appropriate for the various 
inlet locations and flows.

The Need for Effective Pretreatment

Pretreatment systems that are easy to maintain 

and do not rely on the use of geotextile fabric are 

preferred.
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Contech offers a number of pretreatment options, all of which 

will extend the life of subsurface infiltration systems and improve 

water quality. The type of system chosen will depend on a 

number of factors including footprint, soil conditions, local 

regulations, and the desired level of pretreatment.

Pretreatment Options

CDS provides direct access to cleaning, and the 

built-in high flow bypass weir eliminates the need 

for a separate bypass structure.

Hydrodynamic Separation
Hydrodynamic Separation (HDS) provides a basic level of pretreatment 

by capturing and retaining trash and debris, sediment, and oil from 

stormwater runoff.

CDS®

The CDS uses a combination of swirl concentration and indirect 

screening and is the only non-blocking screening technology available 

in an HDS system. 

Filtration
Filtration provides a higher level of pretreatment and improved water 

quality by removing trash and debris, oil, fine solids, and dissolved 

pollutants such as metals, hydrocarbons, and nutrients. 

Filterra® Bioretention System
Filterra is an engineered bioretention system that has been optimized for 

high volume/flow treatment and high pollutant removal. 

The Stormwater Management StormFilter®

The StormFilter system is comprised of a structure that houses 

rechargeable, media-filled cartridges. The media can be customized to 

target site-specific pollutants. 

Jellyfish® Filter
The Jellyfish filter uses membrane filtration in a compact footprint to 

remove a high level and a wide variety of stormwater pollutants such as 

fine particulates, oil, trash and debris, metals, and nutrients. 
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Learn more at www.ContechES.com/cmp-detention

There may be instances where alternative materials are 

needed for subsurface infiltration due to site specific needs. 

Plastic Chambers
Plastic chambers are best suited to shallow depth 

applications; minimum cover is 18 inches, and maximum 

cover is 96 inches. Some benefits of chambers are:

• Chambers may be beneficial for sites with limited vertical 
storage.

• Lightweight and installed by hand.

• Heavy equipment is not required to set units into place.

• Centralized stocking locations for short lead times.

Concrete Structures/Vaults 
Some concrete structures and vaults are best suited for high 

loading applications such as railroads or airports. Concrete 

units are also ideal in corrosive environments or areas with 

high salinity. Some benefits of concrete structures are:

• Wide range of spans and heights.

• Greater underground infiltration storage in a smaller 
footprint.

• Ample and easy maintenance access.

• Fast installation.

Alternative Materials for Subsurface Infiltration
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Project Profiles: CMP Infiltration Systems in Action

City Center Regional Stormwater Facility
Mountlake Terrace, Washington
• The city of Mountlake Terrace, Washington needed a new 

stormwater retention facility to provide stormwater treatment 
and downstream flood control.

• There was limited footprint for 80,000 CF of runoff, and 
the system was required to be very deep, with about 15’ of 
cover. 

• Engineers designed a system consisting of a CDS 
pretreatment system in front of 800 linear feet of 120” 
diameter, perforated, aluminized type 2 CMP that allows the 
runoff to slowly infiltrate the surrounding soil.

• Perforated CMP was selected for its ability to accommodate 
the deep bury, the relatively small footprint, and cost 
effectiveness.

Creative Office Space
El Segundo, California
• A stormwater infiltration solution was needed for a new 

group of office buildings.

• The owner wanted to maximize the use of the parking 
area in the urban setting.

• The site had a tight footprint and multiple utility 
constraints, requiring the design of five separate systems.

• A total of 860 LF of perforated CMP was installed 
providing of 25,265 CF of storage.

• Perforated CMP was selected for its design flexibility, cost 
effectiveness, and ease of installation.

Edie and Lew Wasserman Building, UCLA
Westwood, California
• The new six-story, 100,000 square foot Edie and Lew 

Wasserman Building was built on a very dense site that 
needed to meet sustainability requirements.

• The design needed to maximize infiltration volume, match 
existing inverts, and work around existing utilities.

• The stormwater management systems included a CDS 
pretreatment system and a CMP infiltration system using 
57’ of 72” perforated CMP.

• Perforated CMP was selected to avoid utilities, minimize 
excavation, meet the City of LA LID requirements, contribute 
to the building’s LEED certification, and to provide space 
for the buildings “outdoor room” and gardens.
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The Right Partner Can Make All the Difference

Regardless of your project’s objectives and constraints, our team of stormwater design engineers, regulatory managers, and 

local stormwater consultants are here to provide you with expert advice and assistance. If your goal is to eliminate or detain 

runoff, you can rely on Contech for a wide range of subsurface infiltration, detention, and rainwater harvesting solutions. If 

treatment is needed, our landscape-based biofiltration or subsurface filtration designs can fit into virtually any site and can be 

tailored to address specific pollutants.

At every stage of your project, count on Contech to provide engineering services including:
• Regulatory guidance and permitting assistance

• Preliminary standard details and/or site specific final CAD drawings and specifications

• Low Impact Development design assistance

• Engineering calculations for hydraulics/hydrology, rainwater harvesting, and detention/retention

• Online “Design Your Own” tools

• Review of preliminary site design, feasibility screening, and layout assistance

• Value engineering – cost estimates and options analysis

• Pre-construction support, project scheduling, and contractor coordination

• Installation and construction support

• Maintenance support:

» Guidance manuals

» Demonstrations

» Qualified contractor identification

The result: an efficient design process, the right product, greater land space savings, and faster permitting. The entire 

Contech stormwater team welcomes the opportunity to work with you on your stormwater projects.

To get started, please visit www.conteches.com/localresources or call us at 800-338-1122.

Learn

» Qualified contractor identification

The result: an efficient design process, the right product, g

Contech stormwater team welcomes the opportunity to wo

To get started, please visit www.conteches.com/local
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Get Social With Us!

ENGINEERED SOLUTIONS

Pipe Solutions
Meeting project needs for durability, 
hydraulics, corrosion resistance,  
and stiffness 
• Corrugated Metal Pipe (CMP) 
• Steel Reinforced Polyethylene (SRPE) 
• High Density Polyethylene (HDPE) 
• Polyvinyl Chloride (PVC)

Stormwater Solutions
Helping to satisfy stormwater 
management requirements on  
land development projects 
• Stormwater Treatment
• Detention/Infiltration
• Rainwater Harvesting
• Biofiltration/Bioretention

Structures Solutions
Providing innovative options and 
support for crossings, culverts, 
and bridges 
• Plate, Precast & Truss bridges 
• Hard Armor 
• Retaining Walls
• Tunnel Liner Plate

COMPLETE SITE SOLUTIONS

Links to Stormwater Tools:
To use the Land Value Calculator, visit:  

www.ContechES.com/l v c
(Look under the Stormwater Management section to download the Land Value Calculator)

To use the Design Your Own Detention System tool, visit: 

www.ContechES.com/dyods

To use the Design Your Own Hydrodynamic Separator tool, 

visit: www.ContechES.com/dyohds

To use the Rainwater Harvesting Runoff Reduction Calculator 

tool, visit: www.ContechES.com/rwh -ca l cu lat or

To use the LID Site Planner , visit:  

www.ContechES.com/LIDs i t e p l a n n er

Find all the information you need at www.ContechES.com, 

including field and laboratory test results, approvals, 

brochures, design guides, standard details, and 

specifications within the product section of our site. 

We're here to make your job easier – and that includes  

being able to get in touch with us when you need to.   

Go to www.ContechES.com/ConnectWithContech. 
While you’re there, be sure to check out our upcoming 

seminar schedule or request an in-house technical 

presentation.

If you are ready to begin a project, contact your local 

representative to get started.  Or you can check out our 

design toolbox for all our online resources at  

www.ContechES.com/designtoolbox.

□ 



Site Design & Landscape Planning SD-10 

Description 

Design Objectives 

0 Maximize Infiltration 

0 Provide Retention 

0 Slow Runoff 

0 Minimize Impervious Land 
Coverage 

Prohibit Dumping of Improper 
Materials 

Contain Pollutants 

Collect and Convey 

Each project site possesses unique topographic, hydrologic, and vegetative features, some of 
which are more suitable for development than others. Integrating and incorporating 
appropriate landscape planning methodologies into the project design is the most effective 
action that can be done to minimize smface and groundwater conta1nination from stormwater. 

Approach 
Landscape planning should couple consideration ofland suitability for urban uses with 
consideration of community goals and projected growth. Project plan designs should conserve 
natural areas to the extent possible, maximize natural water storage and infiltration 
opportunities, and protect slopes and channels. 

Suitable Applications 
Approp1iate applications include residential, commercial and industrial areas planned for 
development or redevelopment. 

Design Considerations 
Design requirements for site design and landscapes planning 
should conform to applicable standards and specifications of 
agencies with jurisdiction and be consistent with applicable 
General Plan and Local Area Plan policies. 

January 2003 California Stormwater BMP Handbook 
New Development and Redevelopment 

www.cabm phandbooks.com 
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SD-10 Site Design & Landscape Planning 

Designing New Installations 
Begin the development of a plan for the landscape unit with attention to the following general 
principles: 

■ Formulate the plan on the basis of clearly articulated community goals. Carefully identify 
conflicts and choices between retaining and protecting desired resources and community 
growth. 

■ Map and assess land suitability for urban uses. Include the following landscape features in 
the assessment: wooded land, open unwooded land, steep slopes, erosion-prone soils, 
foundation suitability, soil suitability for waste disposal, aquifers, aquifer recharge areas, 
wetlands, floodplains, surface waters, agricultural lands, and various categories of urban 
land use. When approp1iate, the assessment can highlight outstanding local or regional 
resources that the community determines should be protected (e.g., a scenic area, 
recreational area, threatened species habitat, farmland, fish run). Mapping and assessment 
should recognize not only these resources but also additional areas needed for their 
sustenance. 

Project plan designs should conserve natural areas to the extent possible, maximize natural 
water storage and infiltration opportunities, and protect slopes and channels. 

Conserve Natural Areas during Landscape Planning 
If applicable, the following items are required and must be implemented in the site layout 
during the subdivision design and approval process, consistent with applicable General Plan and 
Local Area Plan policies: 

■ Cluster development on least-sensitive pmtions of a site while leaving the remaining land in 
a natural undishrrbed condition. 

■ Limit cleruing ru1d grading of native vegetation at a site to the minimum amount needed to 
build lots, allow access, and provide fire protection. 

■ Maximize trees and other vegetation at each site by planting additional vegetation, clustering 
tree areas, and promoting the use of native and/ or drought tolerant plants. 

■ Promote natural vegetation by using pru·king lot islands and other landscaped areas. 

■ Preserve ripruian areas and wetlands. 

Maximize Natural Water Storage and Infiltration Opportunities Within the Landscape Unit 

■ Promote the conservation of forest cover. Building on land that is already deforested affects 
basin hydrology to a lesser extent than conve1ting forested land. Loss of forest cover reduces 
interception storage, detention in the organic forest floor layer, and water losses by 
evapotranspiration, resulting in large peak runoff increases and either their negative effects 
or the expense of countering them with structural solutions. 

■ Maintain natural storage reservoirs and drainage corridors, including depressions, areas of 
permeable soils, swales, and intermittent streams. Develop and implement policies and 

2 of 4 California Stormwater BMP Handbook 
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Site Design & Landscape Planning SD-10 

regulations to discourage the clearing, filling, and channelizat ion of these features. Utilize 
them in drainage networks in preference to pipes, culverts, and engineered ditches. 

■ Evaluating infiltration opportunities by referring to the stormwater management manual for 
the jurisdiction and pay particular attention to the selection criteria for avoiding 
groundwater contamination, poor soils, and hydrogeological conditions that cause these 
facilities to fail. If necessary, locate developments with large amounts of impervious 
surfaces or a potential to produce relatively contaminated runoff away from groundwater 
recharge areas. 

Protection of Slopes and Channels during Landscape Design 
■ Convey runoff safely from the tops of slopes. 

■ Avoid disturbing steep or unstable slopes. 

■ Avoid disturbing natural channels. 

■ Stabilize disturbed slopes as quickly as possible. 

■ Vegetate slopes with native or drought tolerant vegetation. 

■ Control and treat flows in landscaping and/or other controls p1ior to reaching existing 
natural drainage systems. 

■ Stabilize temporary and permanent channel crossings as quickly as possible, and ensure that 
increases in run-off velocity and frequency caused by the project do not erode the channel. 

■ Install energy dissipaters, such as riprap, at the outlets of new storm drains, culverts, 
conduits, or channels that enter unlined channels in accordance with applicable 
specifications to minimize erosion. Energy dissipaters shall be installed in such a way as to 
minimize impacts to receiving waters. 

■ Line on-site conveyance channels where approp1iate, to reduce erosion caused by increased 
flow velocity due to increases in tributary impervious area. The first choice for linings 
should be grass or some other vegetative surface, since these materials not only reduce 
runoff velocities, but also provide water quality benefits from filtration and infiltration. If 
velocities in the channel are high enough to erode grass or other vegetative linings, riprap, 
concrete, soil cement, or geo-grid stabilization are other alternatives. 

■ Consider other design p1inciples tl1at are comparable and equally effective. 

Redeveloping Existing Installations 
Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.) 
define "redevelopment" in terms of an10unts of additional impervious area, increases in gross 
floor area and/or exte1ior construction, and land disturbing activities with structural or 
impervious surfaces. TI1e definition of" redevelopment" must be consulted to determine 
whether or not tl1e requirements for new development apply to areas intended for 
redevelopment. If the definition applies, the steps outlined under "designing new installations" 
above should be followed. 

January 2003 California Stormwater BMP Handbook 
New Development and Redevelopment 
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SD-10 Site Design & Landscape Planning 

Redevelopment may present significant oppo1tunity to add features which had not previously 
been implemented. Examples include incorporation of depressions, areas of permeable soils, 
and swales in newly redeveloped areas. While some site constraints may exist due to the status 
of already existing infrastructure, opportunities should not be missed to maximize infiltration, 
slow runoff, reduce impervious areas, disconnect directly connected impervious areas. 

Other Resources 
A Manual for the Standard Urban Stormwater Mitigation Plan (SUSMP), Los Angeles County 
Department of Public Works, May 2002. 

Stormwater Management Manual for Western Washington, Washington State Depa1tment of 
Ecology, August 2001. 

Model Standard Urban Storm Water Mitigation Plan (SUSMP) for San Diego County, Po1t of 
San Diego, and Cities in San Diego County, February 14, 2002. 

Model Water Quality Management Plan (WQMP) for County of Orange, Orange County Flood 
Control District, and the Incorporated Cities of Orange County, Draft February 2003. 

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures, 
July 2002. 
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Roof Runoff Controls 

Rain Garden 

Description 
Various roof runoff controls are available to address stormwater 

SD-11 
Design Objectives 

0 Maximize Infiltration 

0 Provide Retention 

0 Slow Runoff 

Minimize Impervious Land 
Coverage 

Prohibit Dumping of Improper 
Materials 

0 Contain Pollutants 

Collect and Convey 

that drains off rooftops. The objective is to reduce the total volume and rate of runoff from 
individual lots, and retain the pollutants on site that may be picked up from roofing materials 
and atmospheric deposition. Roof runoff controls consist of directing the roof runoff away from 
paved areas and mitigating flow to the storm drain system through one of several general 
approaches: cisterns or rain barrels; dry wells or infiltration trenches; pop-up emitters, and 
foundation planting. The first three approaches require the roof runoff to be contained in a 
gutter and downspout system. Foundation planting provides a vegetated strip under the drip 
line of the roof. 

Approach 
Design of individual lots for single-family homes as well as lots for higher density residential and 
commercial structures should consider site design provisions for containing and infiltrating roof 
runoff or directing roof runoff to vegetative swales or buffer areas . Retained water can be reused 
for watering gardens, lawns, and trees. Benefits to the environment include reduced demand for 
potable water used for inigation, improved stormwater quality, increased groundwater 
recharge, decreased runoff volun1e and peak flows, and decreased flooding potential. 

Suitable Applications 
Appropriate applications include residential, commercial and industiial areas planned for 
development or redevelopment. 

Design Considerations 
Designing New Installations 
Cisterns or Rain Barrels 
One method of addressing roof runoff is to direct roof downspouts 
to cisterns or rain barrels. A cistern is an above ground storage 
vessel with either a manually operated valve or a permanently 
open outlet. Roof runoff is temporruily stored and tl1en released 
for irrigation or infiltration between storms. The number of rain 
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SD-11 Roof Runoff Controls 

barrels needed is a function of the rooftop area. Some low impact developers recommend that 
every house have at least 2 rain barrels, with a minimum storage capacity of 1000 liters. Roof 
barrels serve several purposes including mitigating the first flush from the roof which has a high 
volume, amount of contaminants, and thermal load. Several types of rain barrels are 
commercially available. Consideration must be given to selecting rain barrels that are vector 
proof and childproof. In addition, some barrels are designed with a bypass valve that filters out 
grit and other contaminants and routes overflow to a soak-away pit or rain garden. 

If the cistern has an operable valve, the valve can be closed to store stormwater for irrigation or 
infiltration between storms. This system requires continual monitoring by the resident or 
grounds crews, but provides greater flexibility in water storage and metering. If a cistern is 
provided with an operable valve and water is stored inside for long periods, the cistern must be 
covered to prevent mosquitoes from breeding. 

A cistern system with a permanently open outlet can also provide for metering stormwater 
runoff. If the cistern outlet is significantly smaller than the size of the downspout inlet (say ¼ to 
½ inch diameter), runoff will build up inside the cistern during storms, and will empty out 
slowly after peak intensities subside. This is a feasible way to mitigate the peak flow increases 
caused by rooftop impervious land coverage, especially for the frequent, small storms. 

Dry wells and Infiltration Trenches 

Roof downspouts can be directed to dry wells or infiltration trenches. A dry well is constructed 
by excavating a hole in the ground and filling it with an open graded aggregate, and allowing the 
water to fill tl1e dry well and infiltrate after the storm event. An underground connection from 
the downspout conveys water into tl1e dry well, allowing it to be stored in the voids. To 
minimize sedimentation from lateral soil movement, the sides and top of tl1e stone storage 
matrix can be wrapped in a permeable filter fabric, though the bottom may remain open. A 
perforated observation pipe can be inserted vertically into the chy well to allow for inspection 
and maintenance. 

In practice, dry wells receiving runoff from single roof downspouts have been successful over 
long periods because they contain very little sediment. They must be sized according to the 
amount of rooftop runoff received, but are typically 4 to 5 feet square, and 2 to 3 feet deep, with 
a minimum of 1-foot soil cover over the top (maximum depth of 10 feet). 

To protect the foundation, chy wells must be set away from the building at least 10 feet. They 
must be installed in solids that accommodate infiltration. In poorly drained soils, dry wells have 
very limited feasibility. 

Infiltration trenches function in a similar manner and would be particularly effective for larger 
roof areas. An infiltration trench is a long, narrow, rock-filled trench witl1 no outlet that receives 
stormwater runoff. These are described under Treatment Controls. 

Pop-up Drainage Emitter 

Roof downspouts can be directed to an underground pipe that daylights some distance from the 
building foundation, releasing the roof runoff through a pop-up emitter. Similar to a pop-up 
irrigation head, the emitter only opens when there is flow from the roof. The emitter remains 
flush to the ground during dry periods, for ease of lawn or landscape maintenance. 
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Roof Runoff Controls SD-11 

Foundation Planting 

Landscape planting can be provided around the base to allow increased opportunities for 
stormwater infiltration and protect the soil from erosion caused by concentrated sheet flow 
coming off the roof. Foundation plantings can reduce the physical impact of water on the soil 
and provide a subsurface matrix of roots that encourage infiltration. These plantings must be 
sturdy enough to tolerate the heavy runoff sheet flows, and periodic soil saturation. 

Redeveloping Existing Installations 
Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.) 
define "redevelopment" in terms of amounts of additional impervious area, increases in gross 
floor area and/or exterior construction, and land dish1rbing activities with structural or 
in1pervious surfaces. The definition of" redevelopment" must be consulted to determine 
whether or not the requirements for new development apply to areas intended for 
redevelopment. If the definition applies, the steps outlined under "designing new installations" 
above should be followed. 

Supplemental Information 
Examples 
■ City of Ottawa's Water Links Surface -Water Quality Protection Program 

■ City of Toronto Downspout Disconnection Program 

■ City of Boston, MA, Rain Banel Demonstration Program 

Other Resources 
Hager, Marty Catherine, Stormwater, "Low-Impact Development", J anuary/February 2003. 

www.stormh2o.com 

Low Impact Urban Design Tools, Low Impact Development Design Center, Beltsville, MD. 
www.lid-stormwater.net 

Start at the Source, Bay Area Stormwater Management Agencies Association, 1999 Edition 
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Efficient Irrigation SD-12 
Design Objectives 

0 Maximize Infiltration 

0 Provide Retention 

0 Slow Runoff 

Minimize Impervious Land 
Coverage 

Prohibit Dumping of Improper 
Materials 

Description 

Contain Pollutants 

Collect and Convey 

Irrigation water provided to landscaped areas may result in excess irrigation water being 
conveyed into stormwater drainage systems. 

Approach 
Project plan designs for development and redevelopment should include application methods of 
irrigation water that minimize runoff of excess inigation water into the ston nwater conveyance 
system. 

Suitable Applications 
Appropriate applications include residential, commercial and in dustrial areas planned for 
development or redevelopment. (Detached residential single-family homes are typically 
excluded from this requirement.) 

Design Considerations 
Designing New Installations 
The following methods to reduce excessive inigation runoff should be considered, and 
incorporated and implemented where determined applicable and feasible by the Permittee: 

■ Employ rain-triggered shutoff devices to prevent irrigation after precipitation. 

■ Design inigation systems to each landscape area's specific water requirements. 

■ Include design featuring fl.ow reducers or shutoff valves 
triggered by a pressure drop to control water loss in the event 
of broken sprinkler heads or lines. 

■ Implement landscape plans consistent with County or City 
water conservation resolutions, which may include provision 
of water sensors, programmable irrigation times (for short 
cycles), etc. 
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SD-12 Efficient Irrigation 

■ Design timing and application methods of irrigation water to minimize the runoff of excess 
irrigation water into the storm water drainage system. 

■ Group plants with similar water requirements in order to reduce excess irrigat ion runoff and 
promote surface filtration. Choose plants with low irrigation requirements (for example, 
native or drought tolerant species). Consider design features such as: 

Using mulches (such as wood chips or bar) in planter areas without ground cover to 
minimize sediment in runoff 

Installing appropriate plant materials for the location, in accordance with amount of 
sunlight and climate, and use native plant materials where possible and/ or as 
recommended by the landscape architect 

Leaving a vegetative barrier along the property boundary and interior watercourses, to 
act as a pollutant filter, where appropriate and feasible 

Choosing plants that minimize or eliminate the use of fertilizer or pesticides to sustain 
growth 

■ Employ other comparable, equally effective methods to reduce irrigation water runoff. 

Redeveloping Existing Installations 
Various jmisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.) 
define "redevelopment" in terms of amounts of additional impervious area, increases in gross 
floor area and/or exterior construction, and land disturbing activities with structural or 
impervious surfaces. TI1e definition of" redevelopment" must be consulted to determine 
whether or not the requirements for new development apply to areas intended for 
redevelopment. If the definition applies, the steps outlined under "designing new installations" 
above should be followed. 

Other Resources 
A Manual for the Standard Urban Stormwater Mitigation Plan (SUSMP), Los Angeles County 
Department of Public Works, May 2002. 

Model Standard Urban Storm Water Mitigation Plan (SUSMP) for San Diego County, Port of 
San Diego, and Cities in San Diego County, February 14, 2002. 

Model Water Quality Management Plan (WQMP) for County of Orange, Orange County Flood 
Control District, and the Incorporated Cities of Orange County, Draft February 2003. 

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures, 
July 2002. 
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Storm Drain Signage 

Description 

SD-13 
Design Objectives 

Maximize Infiltration 

Provide Retention 

Slow Runoff 

Minimize Impervious Land 
Coverage 

0 Prohibit Dumping of Improper 
Materials 

Contain Pollutants 

Collect and Convey 

Waste materials dumped into storm drain inlets can have severe impacts on receiving and 
ground waters. Posting notices regarding discharge prohibitions at storm drain inlets can 
prevent waste dumping. Storm drain signs and stencils are highly visible source controls that 
are typically placed directly adjacent to storm drain inlets. 

Approach 
The stencil or affixed sign contains a brief statement that prohibits dumping of improper 
materials into tl1e urban runoff conveyance system. Storm drain messages have become a 
popular method of alerting the public about the effects of and the prohibitions against waste 
disposal. 

Suitable Applications 
Stencils and signs ale1t the public to the destination of pollutants discharged to the storm drain. 
Signs are appropriate in residential, commercial, and industrial areas, as well as any other area 
where contributions or dumping to storm drains is likely. 

Design Considerations 
Storm drain message markers or placards are recommended at all storm drain inlets within the 
boundary of a development project. The marker should be placed in clear sight facing toward 
anyone approaching the inlet from either side. All storm drain inlet locations should be 
identified on tl1e development site map. 

Designing New Installations 
The following methods should be considered for inclusion in the 
project design and show on project plans: 

■ Provide stenciling or labeling of all storm drain inlets and 
catch basins, constructed or modified, within tl1e project area 
witl1 prohibitive language. Examples include "NO DUMPING 
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SD-13 Storm Drain Signage 

- DRAINS TO OCEAN" and/or other graphical icons to discourage illegal dumping. 

■ Post signs with prohibitive language and/ or graphical icons, which prohibit illegal dumping 
at public access points along channels and creeks within the project area. 

Note - Some local agencies have approved specific signage and/ or storm drain message placards 
for use. Consult local agency stormwater staff to determine specific requirements for placard 
types and methods of application. 

Redeveloping Existing Installations 
Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.) 
define "redevelopment" in terms of amounts of additional impervious area, increases in gross 
floor area and/or exterior construction, and land disturbing activities with structural or 
impervious surfaces. If the project meets the definition of "redevelopment", then the 
requirements stated under " designing new installations" above should be included in all project 
design plans. 

Additional Information 
Maintenance Considerations 
■ Legibility of markers and signs should be maintained. If required by the agency with 

jurisdiction over the project, the owner/operator or homeowner's association should enter 
into a maintenance agreement with the agency or record a deed restriction upon the 
property title to maintain the legibility of placards or signs. 

Placement 
■ Signage on top of curbs tends to weather and fade. 

■ Signage on face of curbs tends to be worn by contact with vehicle tires and sweeper brooms. 

Supplemental Information 
Examples 
■ Most MS4 programs have storm drain signage programs. Some MS4 programs will provide 

stencils, or arrange for volunteers to stencil storm drains as part of their ouh·each program. 

Other Resources 
A Manual for the Standard Urban Stormwater Mitigation Plan (SUSMP), Los Angeles County 
Department of Public Works, May 2002. 

Model Standard Urban Storm Water Mitigation Plan (SUSMP) for San Diego County, Port of 
San Diego, and Cities in San Diego County, Februa1y 14, 2002. 

Model Water Quality Management Plan (WQMP) for County of Orange, Orange County Flood 
Control District, and the Incorporated Cities of Orange County, Draft February 2003. 

Ventura Countywide Technical Guidance Manual for Stonnwater Quality Control Measures, 
July 2002. 
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Retention/Irrigation 

Description 
Retention/inigation refers to the capture of stormwater runoff in 
a holding pond and subsequent use of the captured volume for 
inigation oflandscape of natural pervious areas. This 
technology is very effective as a stornnvater quality practice in 
that, for the captured water quality volume, it provides virtually 
no discharge to receiving waters and high stormwater 
constituent removal efficiencies. This technology mimics natural 
undeveloped watershed conditions wherein the vast majority of 
the rainfall volume during smaller rainfall events is infilh·ated 
through the soil profile. Their main advantage over other 
infiltration technologies is the use of an irrigation system to 
spread the runoff over a larger area for infilh·ation. This allows 
them to be used in areas ,vith low permeability soils. 

Captme of stormwater can be accomplished in almost any kind 
of runoff storage facility, ranging from diy, concrete-lined ponds 
to those with vegetated basins and permanent pools. The pump 
and wet well should be automated with a rainfall sensor to 
provide irrigation only during periods when required infiltration 
rates can be realized. Generally, a spray inigation system is 
required to provide fill adequate flow rate for dish·ibuting the 
water quality volume (LCRA, 1998). Collection of roof runoff for 
subsequent use (rainwater harvesting) also qualifies as a 
retention/inigation practice. 

This technology is still in its infancy and there me no published 
reports on its effectiveness, cost, or operational requirements. 
The guidelines presented below should be considered tentative 
until additional data are available. 

California Experience 
This BMP has never been implemented in California, only in the 
Austin, Texas area. The use there is limited to watersheds where 
no increase in pollutant load is allowed because of the sensitive 
nature of the watersheds. 

Advantages 
■ Pollutant removal effectiveness is high, accomplished 

plimruily by: (1) sedimentation in the primmy storage 
facility; (2) physical filtration of particulates through the soil 
profile; (3) dissolved constituents uptake in the vegetative 
root zone by the soil-resident microbial commm1ity. 
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Trash Storage Areas 

Description 
Trash storage areas are areas where a trash receptacle (s) are 
located for use as a repository for solid wastes. Stonnwater 
rw10ff from areas where trash is stored or disposed of can be 
_polluted. ln addition, loose trash and debds can be easily 
transported by water or wind into nearby stom1 drain in lets, 
channels, and/or creeks. Waste handling operations that may be 
souTces of stormwater pollution include.dumpsters, litter control, 
and waste piles. 

Approach 
This fact sheet contains details on the specific measures required 
to prevent or reduce pollutants in storm water runoff associated 
\,~th trash storage and handling. Preventative measures 
including enclosttres, containment structures, and impervious. 
pavements to mitigate spills, should be nsed to reduce the 
likelihood of contamination. 

Suitable Applications 

SD-32 
Design Objectives 

Maximize Infiltration 

Provide Retention 

Slow Runoff 

Minimize Impervious Land 
Coverage 

Prohibit Dumping of Improper 
Materials 

0 Contain Pollulants 

Collect and Convey 

Appropriate applications include residential, commercial and industrial areas planned for 
development or redevelopment. (Detached residential single-family homes a-re typically 
excluded from this requirement.) 

Design Considerations 
Design requirements for waste handling areas are governed by Building and Fire Codes, and by 
current local agency ordinances and zoning requirements. Tbe design criteria described in this 
fact sheet are meant to enhance artcl be coosistent "~th these code and ordinance requirements. 
Hazardous waste should be handled in accordance with legal requirements established in Title 
22, California Code of Regulation. 

Wastes from commercial and industrial sites are typically hauled by either pnblic or commercial 
carriers that may have design or access requirements for ,vaste storage areas. The design 
Cl'iteria in this fact sheet are ree-0mmendatio11s and are not intended to be in conflict with 
requirements established by the waste hauler. The waste hauler should be contacted prior to the 
design of your site trash collection areas. Conflicts or issues should he discussed ,~th the local 
agency .. 

Designing New Ins tallations 
Trash storage areas should be designed to oons.ider the folJowing structural or treatment control 
BMPs: 

■ Design trash container areas so that drainage from adjoining 
roofs and pavement is diverted around the area(s) to avoid 
nm-on. This might include henning-or grading the waste 
handling area to prevent run-on of stormwater. 

■ Make sure !Tash container areas are screened or walled to 
prevent off-site transport of trash. 
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SD-32 Trash Storage Areas 

■ Use lined bins or dumpsters to reduce leaking of liquid wab'te. 

■ Provide roofs, awnings, or attached lids on all tr&sh containers to minimize direct 
precipitation and prevent rainfall from entering containers. 

■ Pave trash storage areas witll an impervious surface to mitigate spills. 

■ Do not locate storm drains in immediate vicinity of the n·ash storage area. 

■ Post signs Oil all dumpsters informing users that hazardous materials are :aot to be disposed 
of therein. 

Redeveloping Existing Installation.,; 
Various jurisdictional stonnwater managemeLtt and mitigation plans (SUS.Ml' , WQMP, etc.) 
define ''redevelopment" in terms of amounts of additional impervious area, increases in grnss 
flom· area and/ or exterior construction, and land disturbing activities with structural or 
impervious surfaces. The definition of u redevelopment" must be consulted to determine 
whether or not the requirements for new deveiopment apply to areas intended for 
redevelopment. If the definition applies, the steps outlined under ''designing new installati()ns" 
above should be followed. 

Additional Information 
111aintenance Considerations 
The integrity of structural elements that are subject to damage (i.e., screens, covers, and signs) 
must be maintained by the ovmer/operator. Maintenance agreements between the local agency 
-and the o,mer/operator may be required. Some-agencies will require mainten,mce deed 
restrictions to be recorded of the property title. If required by the local agency, maintenance 
agreements or deed restrictions must be executed by the owner/operator before improvement 
plans axe approved. 

Other Resources 
A Manual for the Standard Urban Stormwater Mitigation Plan (SUSMP), Los Angeles Co\lllty 
Department of Public Works, May 2002. 

Model Standard Urban Storm Water Mitigation Plan (SOSMP) for San Diego Cou11ty, Port of 
San Diego, ai1d Cities in San Diego County, February 14, 2002. 

Model Water Quality Management Plan (WQMP) for County of Orange, Orange County Flood 
Control District, and the Incorporated C...'ities of Orange County, Draft February 2003. 

Ventura Countywide Technical Guidance Manual for Stormwater Quality C-0ntrol Measures, 
July 2002. 
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- See CASQA Stormwater Handbook BMP Fact Sheet SD-13 for additional information. 

■ (S2) Design Outdoor Hazardous Material Storage Areas to Reduce Pollutant 
Introduction (SD-34) - Improper storage of materials outdoors may increase the 

potential for toxic compounds, oil and grease, fuels, solvents, coolants, wastes, heavy 

metals, nutrients, suspended solids, and other pollutants to enter the MS4. Where the 

plan of development includes outdoor areas for storage of hazardous materials that 

may contribute pollutants to the MS4, the following stormwater BMPs are required: 

- Hazardous materials with the potential to contaminate urban runoff shall either be: 

(a) placed in an enclosure such as, but not limited to, a cabinet, shed, or similar 

structure that prevents contact with runoff or spillage to the MS4; or (b) protected 

by secondary containment structures (not double wall containers) such as berms, 

dikes, or curbs. 

- The storage area shall be paved and sufficiently impervious to contain leaks and spills. 

- The storage area shall have a roof or awning to minimize direct precipitation and 

exposure, and collection of stormwater within the secondary containment area. 

- Any stormwater retained within the containment structure must not be discharged to 

the street or storm drain system. 

- Location(s) of installations of where these preventative measures will be employed 

must be included on the map or plans identifying BMPs. 

- See CASQA Stormwater Handbook Section 3.2.6 and BMP Fact Sheet SD-34 for 

additional information. 

■ (S3) Trash Enclosures to Reduce Pollutant (CASQA BMP Handbook SD-32) - Design 

trash storage areas to reduce pollutant introduction. All trash container areas shall meet 

the following requirements (limited exclusion: detached residential homes): 

- Paved with an impervious surface, designed not to allow run-on from adjoining areas, 

designed to divert drainage from adjoining roofs and pavements diverted around 

the area, screened or walled to prevent off-site transport of trash; and 

- Provide solid roof or awning to prevent exposure to direct precipitation. 

- Connection of trash area drains to the MS4 is prohibited. See CASQA Stormwater 

Handbook Section 3.2.9 and BMP Fact Sheet SD-32 for additional information. 

■ (S4) Use Efficient Irrigation Systems and Landscape Design (CASQA BMP Handbook SD-
12) The Water Conservation in Landscaping Act of 2006, Assembly Bill 1881 (AB 1881), 
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WQMP EXHIBIT 
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Rational Method Hydrology-Pre-Developed Condition 
2- r Storm Event 

RATI ONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
(Refer ence : 1986 SAN BERNARDINO CO . HYDROLOGY CRI TERION) 

(c ) Copyright 1983- 201 6 Ad vanced Engineer ing Softwa r e (aes ) 
Ver . 23 . 0 Relea se Date : 07/01 /201 6 License I D 1400 

Analysis pi;epai;ed by : 

************************** DESCRIPTION OF STUDY************************** 
* DIVERSIFIED - MAPLE AVE * 
* HYDROLOGY ANALYSIS- PRE- DEVELOPED CONDITION * 
* 2- YR STORM EVENT 

FILE NAME : MAPLE . DAT 
TI ME/DATE OF STUDY : 15 : 39 03/07/2024 

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL I NFORMATION: 

--*TIME- Qt- CONCENTRATION MODEL*-­

USER SPECIFIED STORM EVENT (YEAR) = 2 . 00 
SPECIFIED MINIMUM PI PE SI ZE (INCH) = 36 . 00 
SPECIFIED PERCENT OF GRADI ENTS (DECI MAL) TO USE FOR FRI CTI ON SLOPE 0 . 90 
*USER- DEFINED LOGARI THMI C INTERPOLATI ON USED FOR RAINFALL* 

SLOPE OF TNTENST~Y DURATION CURVE (LOG (! ; TN/HR) vs . LOG (Tc; M1 N)) 
USER SPECIFIED 1 - HOUR I NTENSITY (I NCH/HOUR) = 0 . 6260 

0 . 6000 

*ANTECEDENT MOI STURE CONDI TI ON (AMC ) I ASSUMED FOR RATI ONAL METHOD* 

* USER- DEFINED STREET- SECTIONS FOR COUPLED PI PEFLOW AND STREETFLOW 
HALF- CROWN TO STREET- CROSSFALL : CURB GUTTER- GEOMETRI ES : 
WIDTH CROSSFALL I N- / OUT- /PARK- HEIGHT WIDTH LIP HIKE 

NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) 

MODEL* 
MANNING 
FACTOR 

( n ) 

1 30 . 0 20 . 0 0 . 018/0 . 018/0 . 020 0 . 67 2 . 00 0 . 0312 0 . 167 0 . 0150 

GLOBAL STREET FLOW- DEPTH CONSTRAINTS : 
1 . Relati ve Flow- Depth = 0 . 00 FEET 

as (Maximum Al lowable Street Flow Depth) - (Top- of- Curb) 
2 . (Depth) * (Velocity) Constr aint = 6 . 0 (FT*FT/S ) 

*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE . * 

' USER- SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED 

FLOW PROCESS FROM NODE 0 . 00 TO NODE 1 . 00 I S CODE = 21 

>>>>>RATIONAL METHOD I NITI AL SUBAREA ANALYSIS<<<<< 
>>USE TIME- OF- CONCENTRATION NOMOGRAPH FOR I NITIAL SUBAREA<< 

INITIAL SUBAREA FLOW- LENGTH ( FEET) 810 . 00 
ELEVATION DATA : UPSTREAM (FEET) = 1320 . 00 DOWNSTREAM (FEET) 1307 . 00 

Tc = K* [ (LENGTH** 3 . 00 ) / (ELEVATION CHANGE)) **0 . 20 
SUBAREA ANALYSI S USED MINIMUM Tc (MIN . ) = 1 7 . 477 
* 2 YEAR RAI NFALL INTENSITY( I NCH/HR) = 1 . 3 12 
SUBAREA Tc AND LOSS RATE DATA (AMC I ) : 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp 
LAND USE GROUP (ACRES ) ( INCH/HR) 

NATURAL POOR COVER 
" BARREN" A 8 . 20 0 . 67 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp (INCH/HR) = 
SUBAREA AVERAGE PERVI OUS AREA FRACTION, Ap = 1 . 000 

Ap SCS 
(DECIMAL) CN 

1 . 000 
0 . 67 

61 

Tc 
(MIN . ) 

17 . 48 





Rational Method Hydrology-Developed Condition 
2- r Storm Event 

RATI ONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
(Refer ence : 1986 SAN BERNARDINO CO . HYDROLOGY CRI TERION) 

(c ) Copyright 1983- 201 6 Ad vanced Engineer ing Softwa r e (aes ) 
Ver . 23 . 0 Relea se Date : 07/01 /201 6 License I D 1400 

Analysis pi;epai;ed by : 

************************** DESCRIPTION OF STUDY************************** 
* DIVERSIFIED - MAPLE AVE * 
* HYDROLOGY ANALYSIS- DEVELOPED CONDITION * 
* 2- YR STORM EVENT .. 

************** ** **** ******************** **** ************************ ****** 

FILE NAME : MAPLE . DAT 
TI ME/DATE OF STUDY : 15 : 29 03/07/2024 

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 

--*TIME- Qt- CONCENTRATION MODEL*-­

USER SPECIFIED STORM EVENT (YEAR) = 2 . 00 
SPECIFIED MINIMUM PI PE SI ZE (INCH) = 36 . 00 
SPECIFIED PERCENT OF GRADI ENTS (DECI MAL) TO USE FOR FRI CTI ON SLOPE 0 . 90 
*USER- DEFINED LOGARI THMI C INTERPOLATI ON USED FOR RAINFALL* 

SLOPE OF I NTENSITY DURATION CURVE (LOG (! ; TN/HR) vs . LOG (Tc; M1 N)) 
USER SPECitIED 1 - HOUR I NTENSITY (I NCH/HOUR) = 0 . 6260 

0 . 6000 

*ANTECEDENT MOI STURE CONDI TI ON (AMC ) II ASSUMED FOR RATI ONAL METHOD* 

* USER- DEFINED STREET- SECTIONS FOR COUPLED PI PEFLOW AND STREETFLOW 
HALF- CROWN TO STREET- CROSSFALL : CURB GUTTER- GEOMETRI ES : 
WIDTH CROSSFALL I N- / OUT- /PARK- HEIGHT WIDTH LIP HIKE 

NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) 

MODEL* 
MANNING 
FACTOR 

( n ) 

1 30 . 0 20 . 0 0 . 018/0 . 018/0 . 020 0 . 67 2 . 00 0 . 0313 0 . 167 0 . 0150 

GLOBAL STREET FLOW- DEPTH CONSTRAINTS : 
1 . Relati ve Flow- Depth = 0 . 00 FEET 

as (Max imum Al lowable Street Flow Depth) - (Top- of- Curb) 
2 . (Depth) *(Velocity) Constraint = 6 . 0 (FT*FT/S ) 

*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE . * 

' USER- SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED 

FLOW PROCESS FROM NODE 0 . 00 TO NODE 1 . 00 I S CODE = 21 

>>>>>RATIONAL METHOD I NITI AL SUBAREA ANALYSIS<<<<< 
>>USE TIME- OF- CONCENTRATION NOMOGRAPH FOR I NITIAL SUBAREA<< 

INITIAL SUBAREA FLOW- LENGTH ( FEET) 730 . 00 
ELEVATION DATA : UPSTREAM (FEET) = 1320 . 00 DOWNSTREAM (FEET) 1307 . 30 

Tc = K* [ (LENGTH** 3 . 00 ) / (ELEVATION CHANGE) )**0 . 20 
SUBAREA ANALYSI S USED MINIMUM Tc (MIN . ) = 9 . 552 
* 2 YEAR RAI NFALL INTENSITY( I NCH/HR) = 1 . 885 
SUBAREA Tc AND LOSS RATE OATA (AMC II ) : 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp 
LAND USE GROUP (ACRES ) ( INCH/HR) 

COMMERCIAL A 4 . 70 0 . 98 

Ap 
(DECIMAL) 

0 . 100 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp (I NCR/HR) = 0 . 97 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0 . 100 
SUBAREA RUNOFF(CFS) = 7 . 56 

scs 
CN 
32 

Tc 
(MIN . ) 

9 . 55 





Unit Hydrograph Analysis-Pre-Developed Condition 
2- r Storm Event 

U n i t H y d r o g r a p h A n a l y s i s 

Copyright ( C ) CI VILCADD/CI VI LDESI GN, 1 989 - 201 8 , Version 9 . 0 

Study date 03/07/24 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

San Bernardi no County Synthetic Uni t Hydrology Method 
Manual date - August 1 986 

Program License Serial Number 6484 

DIVERSIFED- MAPLE AVE 
OH ANALYSI S- PRE- DEVELOPED CONDI TI ON 
2- STORM EVENT 

Storm Event Year = 2 

Antecedent Moisture Cond ition 1 

English (in- lb) I nput Uni ts Used 

English Rai nfall Data (Inches ) I nput Values Used 

English Units used in output format 

Area aver aged rai nfall i ntensity i sohyetal data : 
Sub- Ar ea Dur atl on Isohyetal 
(Ac . ) (hours ) (In ) 

Rainfall data for year 2 
8 . 20 

Rainfall data for year 2 
8 . 20 

Rai nfall data for year 2 
8 . 20 

1 0 . 63 

6 1. 69 

24 3 .14 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

* ******* Area- averaged max loss rate, Fm **** **** 

SCS cur ve SCS cur ve 
No . (AMCII) NO. (AMC 1) 

Area 
(Ac . ) 
8 . 20 

Area 
Fracti on 

1. 000 

Fp (Fig C6 ) Ap 
(In/Hr) (dee . ) 

78 . 0 60 . 6 0 . 671 1. 000 

Area- averaged a d justed l oss rate Fm (In/Hr) 0 . 67) 

Area- Averaged low loss rate fraction , Yb 

Area 
(Ac . ) 

8 . 20 

Ar ea 
Fra c t 
l. 000 

SCS CN 
(AMC2 ) 
78 . 0 

SCS CN 
(AMCl) 
60 . 6 

s 

6 . 50 

Area- averaged catchment yield fraction , Y 0 . 129 
Area- averaged low loss fraction , Yb = 0 . 871 

Pervious 
Yi eld Fr 

0 .129 

Fm 
( I n/Hr) 

0 . 67 1 

Direct entry of lag time b y user 
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Water shed area = 8 . 20 (Ac . ) 
Catchment Lag t i me = 0 . 233 hour s 































Unit Hydrograph Analysis-Developed Condition 
2- r Storm Event 

U n i t H y d r o g r a p h A n a l y s i s 

Copyright ( C ) CI VILCADD/CI VI LDESI GN, 1989 - 2018 , Version 9 . 0 

Study date 03/07/24 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

San Bernardi no County Synthetic Uni t Hydrology Method 
Manual date - August 1986 

Program License Serial Number 6484 

DIVERSIFED- MAPLE AVE 
OH ANALYSI S- DEVELOPED CONDI TI ON 
2- YR STORM EVENT 

Storm Event Year= 2 

Antecedent Moisture Condition 2 

English (in- lb) I np ut Uni ts Used 

Engl ish Rai nfall Data (Inches ) I nput Values Used 

English Units used in output format 

Ar ea aver aged r a i nfall i ntensi ty isohyetal data : 
Sub - Area Dur ation I sohyeta l 
(Ac . ) (hours ) (In ) 

Rainfall data for yea r 2 
8 . 20 

Rai nfal l data for year 2 
8 . 20 

Rainfall data for year 2 
8 . 20 

l 0 . 63 

6 1. 69 

24 3 . 1 4 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

• • ~*• • ~* Area- averaged max loss rate , Fm•~*••~*• 

SCS cur ve SCS cur ve 
No . (AMCII) NO. (AMC 2 ) 

Ar ea 
(Ac . ) 
8 . 20 

Area 
Fracti on 

1 . 000 

Fp (Fig C6 ) Ap 
(In/Hr) (dee . ) 

32 . 0 32 . 0 0 . 978 0 . 100 

Area- averaged adjusted loss rate Fm ( In/Hr) 0 . 098 

Ar ea- Averaged l ow l oss rate f r acti on, Yb 

Ar ea 
(Ac . ) 

0 . 82 
7 . 38 

Ar ea 
Fract 
0 . 100 
0 . 900 

SCS CN 
(AMC2 ) 
32 . 0 
98 . 0 

SCS CN 
(AMC2 ) 
32 . 0 
98 . 0 

s 

15 . 70 
0 . 20 

Area- averaged catchment yield fraction , Y 0 . 833 
Ar ea- averaged l ow loss f r acti on , Yb = 0 .1 67 

Pervious 
Yiel d Fr 

0 . 000 
0 . 926 

Fm 
(In/Hr) 

0 . 098 

Direct entr y of l ag t i me by user 
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
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LEGAL DESCRIPTION: 
A PORTION Of FARM LOT 425. ACCORO\NG TO THE MAP Of 
THE LANDS BELONGING TO SEMI-TRO'IC LAND AND WATER 
COMPANY.INlHECOUNTYOfSANBERNAROINO,STATEOf 
CAUFORNIAASPERPLATTHEREOfRECOROEDINBOOKll 
Of MAPS, PAGE 12, RECOROS ()f SAID COUNTY 

ASSESSOR'S PARCEL NO: 
024.1-142-01, 02, 03, 04, 05 ac 06 

DEVELOPER/ OWNER: 
DIVERSIFlED PAClflC llE'IEUlf>MENTGROU' 
10621 CMC CENTER DRIVE 
RANCl10CUCAMONGA.CA91730 
PH:(909)451-1150 

RAW EARTHWORK: 
CIJT:44,931CY 
Flll.:47.7YJCY 

BENCHMARK: 
BENCHWARKfE4 

ELE'IATION: 1345.43(FEET) 

OESCRIBEDAS:BENCHWARKOISKSETINARETAINING 
WALL OR CONCRETE L£0GE (HEAOWAU.) STAMPED "WF 4 
1986"0.3Mll£'1,£STFROMTHEINTERSECTIONOf 
CHERRYAW.ANDI/ICTORIAST21fEETNORTHOf 
I/ICTORIASTAT lHECENTIRANDONTOPOfA 
CONCRETE HEADWALL. A 1-3/8 INCH BRASS OISK. 

BASIS OF BEARINGS: 
M:BEARINGSANDDISTANCESAREBASEDONlllE 
CALFORNL',COORDINATES'ISIEMOf 198l(CCS8J)ZONE'I, 
REIATI'IETOM: NORTH AMERICAN DATUM Of 1983 (2017.50 
EPOCH)ANDWEREOETIRMINED l!rSTATIC GPSTIES TO TWO 
CONTINUOUSGPSSTATIONS(CGPS)REFERREDTOIS"P575" 
ANO "1>612" BEARING BE1WEEN BOTH STATIONS BDNG NORTH 
81'49'46"WESTBASEDONPOSIOONSPUBUSHEDINTHE 
CAI.JfORNIASPATIALREFtREHCECENTER. ALLOISTANCESARE 
GROUND, UNLESS OlllERWISE NOTED. TO OBTAIN GRIO, 
MULTIPI.YGROUNDOISTANCEl!rAOOMBINEDFACTORor 
0.9999158411 

SITE STATISTICS: 
GROSS: _____ _ 

NET:-------8.13ACRES 
TOTAL OISTURBED Af1£k ___ 8.4J ACRES 

LEGEND 
TC TOP or CURB ELEVATION 
FS FlNISHEDSURFACE ELE'IATION 
FG FlNISHEDGRADEELE'IATION 

INV. PIPEINVERTEli'IATION 
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