










































































































































Los Angeles County - Infiltration Test in Boring
R Avenue & 25th Street, Palmdale
22224

P-1
5.00 feet
8.00 inches

Initial Water Depth: 36.00 inches

(min) (min) (in) (in) (in/hour) (in/hour)
1 8:20 8:30 10.00 10.0 48.00 12.00 72.00 6.00
2 8:31 8:41 10.0 20.0 45.00 9.00 54.00 4.50
3 8:41 8:51 10.0 30.0 42.00 6.00 36.00 3.00
4 8:52 9:02 10.0 40.0 40.00 4.00 24.00 2.00
5 9:03 9:13 10.0 50.0 39.00 3.00 18.00 1.50
6 9:14 9:24 10.0 60.0 38.00 2.00 12.00 1.00

1.50

Note:
Infiltration Rate = (Preadjusted Percolation Rate)/(Reduction Factor)

2
3
2

12

End        
Time

T         
Infiltration 

Rate

Reduction Factor (RFt) 

Preadjusted 
Percolation 

Rate
D

Final 
Depth of 

Water
Total Time

Infiltration Rate (in/hr):

Reduction Factor (RFv) 
Reduction Factor (RFs) 
Total Reduction Factor (RF)

Project Name:
Project Number:

Boring Number:
Total Depth :
Boring Diameter:

Trial
Start       
Time

---~ 
GEOTECHNICAL 

6. D. 

Reduction 1Factors 

Double-ring infiltrometer RFi = 2 
Well pem1.eameter RFt = 2 
Boring peirmlation .Rft = 2 
Excavation percolatlion RFt = Rf from test procedure 
High, fl:ow-rate percolatio 11 RFt = 3 
nrntration Basin Percolation Test R.f.t=2 

Dry Wei~ Percol1atIion: Test RF,t =.2 

S tte valiabfl'ity, number of tests, and .Rfv = 1 to 3 
tlh.oroughness of subS!urface investig:atiion 

Long-tenn siltartion, pEugg)ng and RFs = 1 to 3 
maintenance 



Los Angeles County - Infiltration Test in Boring
R Avenue & 25th Street, Palmdale
22224

P-2
5.00 feet
8.00 inches

Initial Water Depth: 36.00 inches

(min) (min) (in) (in) (in/hour) (in/hour)
1 8:25 8:35 10.0 10.0 48.00 12.00 72.00 6.00
2 8:36 8:46 10.0 20.0 43.00 7.00 42.00 3.50
3 8:47 8:57 10.0 30.0 39.00 3.00 18.00 1.50
4 8:58 9:08 10.0 40.0 38.50 2.50 15.00 1.25
5 9:09 9:19 10.0 50.0 38.50 2.50 15.00 1.25
6 9:20 9:30 10.0 60.0 38.50 2.50 15.00 1.25

1.25

Note:
Infiltration Rate = (Preadjusted Percolation Rate)/(Reduction Factor)

2
3
2

12

Final 
Depth of 

Water
D

Preadjusted 
Percolation 

Rate

Project Name:
Project Number:

Boring Number:
Total Depth :
Boring Diameter:

Trial
Start       
Time

Total Reduction Factor (RF)

Infiltration 
Rate

Infiltration Rate (in/hr):

Reduction Factor (RFt) 
Reduction Factor (RFv) 
Reduction Factor (RFs) 

End        
Time

T         Total Time

---~ 
GEOTECHNICAL 

6. D. 

Reduction 1Factors 

Double-ring infiltrometer RFi = 2 
Well pem1.eameter RFt = 2 
Boring peirmlation .Rft = 2 
Excavation percolatlion RFt = Rf from test procedure 
High, fl:ow-rate percolatio 11 RFt = 3 
nrntration Basin Percolation Test R.f.t=2 

Dry Wei~ Percol1atIion: Test RF,t =.2 

S tte valiabfl'ity, number of tests, and .Rfv = 1 to 3 
tlh.oroughness of subS!urface investig:atiion 

Long-tenn siltartion, pEugg)ng and RFs = 1 to 3 
maintenance 



Los Angeles County - Infiltration Test in Boring
R Avenue & 25th Street, Palmdale
22224

P-3
5.00 feet
8.00 inches

Initial Water Depth: 36.00 inches

(min) (min) (in) (in) (in/hour) (in/hour)
1 8:30 8:40 10.0 10.0 46.00 10.00 60.00 5.00
2 8:41 8:51 10.0 20.0 41.00 5.00 30.00 2.50
3 8:52 9:02 10.0 30.0 41.00 5.00 30.00 2.50
4 9:03 9:13 10.0 40.0 39.50 3.50 21.00 1.75
5 9:14 9:24 10.0 50.0 39.50 3.50 21.00 1.75
6 9:25 9:35 10.0 60.0 39.25 3.25 19.50 1.63

1.71

Note:
Infiltration Rate = (Preadjusted Percolation Rate)/(Reduction Factor)

2
3
2

12

Final 
Depth of 

Water
D

Preadjusted 
Percolation 

Rate

Project Name:
Project Number:

Boring Number:
Total Depth :
Boring Diameter:

Trial
Start       
Time

Total Reduction Factor (RF)

Infiltration 
Rate

Infiltration Rate (in/hr):

Reduction Factor (RFt) 
Reduction Factor (RFv) 
Reduction Factor (RFs) 

End        
Time

T         Total Time

---~ 
GEOTECHNICAL 

6. D. 

Reduction 1Factors 

Double-ring infiltrometer RFi = 2 
Well pem1.eameter RFt = 2 
Boring peirmlation .Rft = 2 
Excavation percolatlion RFt = Rf from test procedure 
High, fl:ow-rate percolatio 11 RFt = 3 
nrntration Basin Percolation Test R.f.t=2 

Dry Wei~ Percol1atIion: Test RF,t =.2 

S tte valiabfl'ity, number of tests, and .Rfv = 1 to 3 
tlh.oroughness of subS!urface investig:atiion 

Long-tenn siltartion, pEugg)ng and RFs = 1 to 3 
maintenance 



Los Angeles County - Infiltration Test in Boring
R Avenue & 25th Street, Palmdale
22224

P-4
5.00 feet
8.00 inches

Initial Water Depth: 36.00 inches

(min) (min) (in) (in) (in/hour) (in/hour)
1 8:35 8:45 10.0 10.0 45.00 9.00 54.00 4.50
2 8:46 8:56 10.0 20.0 42.00 6.00 36.00 3.00
3 8:57 9:07 10.0 30.0 42.00 6.00 36.00 3.00
4 9:08 9:18 10.0 40.0 39.75 3.75 22.50 1.88
5 9:19 9:29 10.0 50.0 39.50 3.50 21.00 1.75
6 9:30 9:40 10.0 60.0 39.50 3.50 21.00 1.75

1.79

Note:
Infiltration Rate = (Preadjusted Percolation Rate)/(Reduction Factor)

2
3
2

12

Final 
Depth of 

Water
D

Preadjusted 
Percolation 

Rate

Project Name:
Project Number:

Boring Number:
Total Depth :
Boring Diameter:

Trial
Start       
Time

Total Reduction Factor (RF)

Infiltration 
Rate

Infiltration Rate (in/hr):

Reduction Factor (RFt) 
Reduction Factor (RFv) 
Reduction Factor (RFs) 

End        
Time

T         Total Time

---~ 
GEOTECHNICAL 

6. D. 

Reduction 1Factors 

Double-ring infiltrometer RFi = 2 
Well pem1.eameter RFt = 2 
Boring peirmlation .Rft = 2 
Excavation percolatlion RFt = Rf from test procedure 
High, fl:ow-rate percolatio 11 RFt = 3 
nrntration Basin Percolation Test R.f.t=2 

Dry Wei~ Percol1atIion: Test RF,t =.2 

S tte valiabfl'ity, number of tests, and .Rfv = 1 to 3 
tlh.oroughness of subS!urface investig:atiion 

Long-tenn siltartion, pEugg)ng and RFs = 1 to 3 
maintenance 



Los Angeles County - Infiltration Test in Boring
R Avenue & 25th Street, Palmdale
22224

P-5
5.00 feet
8.00 inches

Initial Water Depth: 36.00 inches

(min) (min) (in) (in) (in/hour) (in/hour)
1 8:40 8:50 10.0 10.0 48.00 12.00 72.00 6.00
2 8:51 9:01 10.0 20.0 40.00 4.00 24.00 2.00
3 9:02 9:12 10.0 30.0 40.00 4.00 24.00 2.00
4 9:13 9:23 10.0 40.0 40.00 4.00 24.00 2.00
5 9:24 9:34 10.0 50.0 39.75 3.75 22.50 1.88
6 9:35 9:45 10.0 60.0 39.75 3.75 22.50 1.88

1.92

Note:
Infiltration Rate = (Preadjusted Percolation Rate)/(Reduction Factor)

2
3
2

12

Final 
Depth of 

Water
D

Preadjusted 
Percolation 

Rate

Project Name:
Project Number:

Boring Number:
Total Depth :
Boring Diameter:

Trial
Start       
Time

Total Reduction Factor (RF)

Infiltration 
Rate

Infiltration Rate (in/hr):

Reduction Factor (RFt) 
Reduction Factor (RFv) 
Reduction Factor (RFs) 

End        
Time

T         Total Time

---~ 
GEOTECHNICAL 

6. D. 

Reduction 1Factors 

Double-ring infiltrometer RFi = 2 
Well pem1.eameter RFt = 2 
Boring peirmlation .Rft = 2 
Excavation percolatlion RFt = Rf from test procedure 
High, fl:ow-rate percolatio 11 RFt = 3 
nrntration Basin Percolation Test R.f.t=2 

Dry Wei~ Percol1atIion: Test RF,t =.2 

S tte valiabfl'ity, number of tests, and .Rfv = 1 to 3 
tlh.oroughness of subS!urface investig:atiion 

Long-tenn siltartion, pEugg)ng and RFs = 1 to 3 
maintenance 
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Pre-development Hydrology Exhibit 
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Appendix I: 

Post-development Hydrology Exhibit 

17 
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Appendix J: Underground Infiltration System Details 
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PROJECT SUMMARY 
CAl C\11 ATION PEIAH S 
•LOADING= HS2011-1S25 
• APPROX. LINEAR FOOTAGE= 238 LF 

5IPBAGE SIJMMABY 
• STORAGE VOLUME REQUIRED = 15,450 CF 
• PIPE STORAGE VOLUME = 11,963 CF 
• BACKFILL STORAGE VOLUME= 2,895 CF 
• TOTAL STORAGE PROVIDED= 14,858 CF 

~ 
• DIAMETER = 98" 
•CORRUGATION= 5x1 
•GAGE.=18 
• COATING =ALT2 
• WALL TYPE= PERFORATED 
• BARREL SPACING= 36" 

BACKEII I DEIAU S 
•WIDTH AT ENDS= 12" 
• ABOVE PIPE = O" 
• WIDTH AT SIDES= 12" 
• BELOW PIPE= O' 

1>-------------------238'-0"------------------, 

+=.___I __ __.__ _ ___,L___ _ ______._ __ _____.__ _ ___J 

• AU. RISER AND STUB DIMENSIONS ARE TO 
CENTERLINE. AU. ELEVATIONS, DIMENSIONS, AND 
LOCATIONS OF RISE.RS AND INLETS, SHALL BE 
VERIFIED BY THE ENGINEER OF RECORD PRIOR TO 
RELEASING FOR FABRICATION. 

• AU. FITTINGS AND REINFORCEMENT COMPLY WITH 
ASTMA998. 

•All. RISERS AND STUBS ARE 2%• x ½" CORRUGATION 
AND 18 GAGE UNLESS OTHERWISE NOTED. 

• RISERS TO BE FIELD TRIMMED TO GRADE. 
• QUANTTTY 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 
IS NEEDED IT IS THE RESPONSIBILITY OF THE 
CONTRACTOR. 

• BAND TYPE TO BE DETERMINED UPON FINAL DESIGN. 
• THE PROJECT SUMMARY IS REFLECTIVE OF THE 

DYODS DESIGN, QUANTITIES ARE APPROX. AND 
SHOULD BE VERIFIED UPON FINAL DESIGN AND 

; ~~i*!~1t:[i:~~~:ES 

i, • ~~~6::i~-:~6~~':~PJUAL PURPOSES 
AND DO NOT REFLECT ANY LOCAL PREFERENCES OR 

! ~~~~~c: ~~~~~l~~~URLOCAL 

~ 

I =-.::.."l:'-=-=.-:: CONTECK 
l! ;::.:::.=: t---+----------+----< --mlllllONI 1LC 

---Cont1KhES.t,:G111 
i ~s=~~7~--.:.-t---+---------------i-----i 902tiCenlnlPclnlBDr.,SUlla400. WestChealar,OH461169 
t _,..,_,... __ .., ___ ,.. REVISIONDESCRIPTION BY 800-338-1122 513-845-7000 !513-84~7993FAX 

C<MECH" 
CMP DETENTION SYSTEMS 

I = l 
ASSEMBLY 
SCALE: 1" = 30' 

DYO38763 145-Palmdale 
Underground -CMP Basin-2 

Palmdale, CA 
DETENTION SYSTEM 

I""""'.::, 



~ 
! 

! 
! 

lnflltndlon 8y9tem. • C:MP lnllltn.tlon & C:MP hrft:nted Dralnqe Pipe 

Mataial DesqlBlim 
Daaignlllion 

© =i:bi::ireP8'Mll8rll 

(jJ RoadBaaa(lf8R]llcel:Jle 

© Gecaxlllelsys N,;n-WQvenGmexllle ~c!CHC-40 ====~~~':°'only. 

Baddlll lnflltndlan pip,, .,..ms have AASHTO M 1-45- Malarial ot111II IHI wcrklld lnla the pipe haunch• by 

0 

a pipe perfllrellon 8lzed or A-1 arAASHTO lll98l'lll orahovlll-alk:lng, rvcldlng, el'-tamper, \'llrelory 
318"dillmmr.An..,.,., M43-3,4 rod,arvtherllffadlqrnethlld,. Cu....,ilanohll 
gradlld,hednilnlngmlle, plac:lldftllmaklrlallsllllc:.ss&IYmdshallb9 
""1h1particleaizaof¼"-2 mnaklared--.-i,,wt.,nafurtheryleldlngcflhll 
1'"dlllmllla"l1r1CD1T111111'1dlld. mablrlallsabelnedund11rthe~,arunclw 

WIii graded jJUnUl&r bedding AASHTO M43 -
mBlsrlelwimmd111Jmp,,rtldll 3,367,4,487,6, 
SD!of3" 66,67 

::.=..::~En..:=rarhi■ repreunletiv,lill 

Far90II ~ la!V'lrthan 318" ad9deatlld 
bmldlng layer la not mquntd fur CMP. Pip,, m■y IHI 
plac:lldanthlltRlnc:hboltanmmprlslldGl'nattve 
auit■blt,well!Jl■led&gllll'lularmlllsiol.FarArdJ 
plpesll919CDrmHlndldtub9shll.plldloerelatlffly 
flBlbotlomarflm,.gradethefwndBllllntoeslght 
Hhapll.Solaggl"llllat•l-thll.n31B"mdunsult&llkl 
materlalllhaudbaavs-DCIIVll!edendre-plecedwllh 
e4"-6"1aya-lll'Wlllli,adlld&gllll'lularslan•perthll 
materlaldmlar111ll1111. 
ContechdoGllnotrwommendglildelClll111bepllll:lild 
und11rtheffi'llrtdlnllllratlanaystemBduetothe 
prq;!91'11111;yforlJIOWl!ll1911toc;klgG'flll'"UIIII. 

* NDm: The Isled AASHTO dealgnetlan■ ere far gradetlan oriy. Tha nlllll mual. aim ba angular aid clean. 

--©INITIAL FILL ENVELOPE--

© MINIMUM WIDTH DEPENDS ON SITE CONDITIONS AND ENGINEERING JUDGEMENT. 

EP\ INPATION/BFQQING PBFeaBATION 

(j) :~~~6~~~~:L~~~:~·1~~:~~~/t~~u~i,i~;~~~~~~o 
MATERIAi.SARE ENCOUNTERED DURING EXCAVATION, THEY SHAU. BE REMOVED 
AND BROUGKT BACK TO THE GRADE WITH A FILL MATERIAL AS APPROVED BY 
THE ENGINEER. 

0 ~~~~~~E MATERIAL SHAU. BE PLACED AND UNIFORMLY COMPACTED wm-lOUT 

""""""'-
MATERIAL SHALL BE PLACED IN B"-10" MAXIMUM LIFTS. INADEQUATE COMPACTION CAN 
LEAD TO EXCESSIVE DEFLECTIONS WITHIN THE SYSTEM AND SETTLEMENT OF THE 
SOILS OVER THE SYSTEM. BACKFILL SHALL BE Pl.ACED SUCH THAT THERE IS NO MORE 
THAN A TWO-LIFT DIFFERENTIAL BETWEEN THE SIDES OF ANY PIPE IN THE SYSTEM AT 
ALL TIMES DURING THE BACKFIU. PROCESS. BACKFILL SHAU. BE ADVANCED ALONG 
THE LENGTH OF THE SYSTEM AT THE SAME RATE TO AVOID DIFFERENTIAL LOADING 
ON ANY PIPES IN THE SYSTEM. 

EQUIPMENT USED TO PLACE AND COMPACT THE BACKFIU. SHAU. BE OF A SIZE AND 
TYPE SOAS NOTTO DISTORT, DAMAGE, OR DISPLACE THE PIPE. ATTENTION MUST 
BE GIVEN TO PROVIDING ADEQUATE MINIMUM COVER FOR SUCH EQUIPMENT. 
MAINTAIN BALANCED LOADING ON ALL PIPES IN THE SYSTEM DURING ALL 
SUCH OPERATIONS. 

OTHER ALTERNATE BACKFILL MATERIAL MAY BEAU.OWED DEPENDING ON SITE 
SPECIFIC CONDITIONS. REFER TO TYPICAL BACKFILL DETAIL FOR MATERIAL 
REQUIRED. 

, .. -.,~ ~ .. //• . . I CORRUGATION - STEEL • 0 0 ~X., 0 0 

~~~~~~;~ ~ L• e a • • 

ONBOTHSIDES I -12.e·I- __j 
~COIL WIDTH 

OPEN AREA= 3.76 SQ IN/SQ FT 

3",1"CORRUGATION- ~ : 
~;,,e:LANDALUMINUM g ••••• ~ t-c . . . . I 
{COIL PROVIDED FRON N 
CONTECH LANTANA. A. L D D D e e 

PLANT) ~-e61L WIDTH-I 

OPEN AREA= 4.16 SQ INfSQ FT 

5" x 1" CORRUGATION - STEEL ONLY 
EDGE SPACING EQUAL ON BOTH SIDES ~ffi- ... ··:· ..... ~ D D D D D e D D D D 

I=:::= • • • • ===l 

I -l 9@2.711"=24.399" 
, 2 "711° COIL WIDTH ____ __, 

~ 
OPEN AREA= 3.33 SQ IN/SQ FT 

1. PERFORATIONS MEET MSHTOANDASTM SPECIFICATIONS. 

I 

2. PERFORATION OPEN AREA PER SQUARE FOOT OF PIPE IS BASED ON 
THE NOMINAL DIAMETERAND LENGTH OF PIPE. 

3. AU. DIMENSIONS ARE SUBJECT TO MANUFACTURING TOLERANCES. 
4. AI..LHOI..ESlll3/8". 

TYPICAL PERFORATION DETAIL 
SCALE: N.T.S. 

ITffl 
FRONT 

= MANWAY DETAIL APPLICABLE FOR CMP 
SYSTEMS WITH DIAMETERS 4B" AND 
LARGER. MANWAYS MAY BE REQUIRED 
ON SMAil.ER SYSTEMS DEPENDING ON 
ACTIJAL SITE SPECIFIC CONDITIONS. 

SCALE: N.T.S. 

h·•--l u-
ELEVATION END 

= TYPICAL RISER DETAIL 
SCALE: N.T.S. 

LADDERS ARE OPTIONAL AND ARE NOT 
REQUIRED FOR ALL SYSTEMS. 

TYPICAL SECTION VIEW 
LINER OVER ROWS 

SCALE: N.T.S. 
~ IF SALTING AGENTS FOR SNOW AND ICE REMOVAL ARE USED ON OR NEAR 
THE PROJECT,AN HOPE MEMBRANE LINER IS RECOMMENDED WITH THE SYSTEM. 
THE IMPERMEABLE LINER IS INTENDED TO HELP PROTECT THE SYSTEM FROM THE 
POTENTIAL ADVERSE EFFECTS THAT MAY RESULT FROM A CHANGE IN THE 
SURROUNDING ENVIRONMENT OVER A PERIOD OF TIME. PLEASE REFER TO THE 
CORRUGATED METAL PIPE DETENTION DESIGN GUIDE FORADDmONAL 
INFORMATION. 

LIMITS OF 
REQUIRED 
BACKFILL 

''t,,..a;;,a.;-,,,a-a.,....,..,,,....,-L_ -_ -_ 7_fC--_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ 7--, -_ --r------==-=-====-==--,---=-=-===-===-r-----------------------------,;;aa.a,a;:;-T,a;:..c7"',.--------j I =:-.;:..'l:'.=-=,-=:-.:: • CONTECK C(MECH' DY038763 145-Palmdale ~" 
~ ;::.:::.=: 1---+--------------<---l -- IOLUIIONI 1LC CMP DETENTION SYSTEMS Underground -CMP Basin-2 ::o~ I ~s==-=F~:;--:~1---+--------------<---l 902tiCenlnlP01=:~i:'!-::=healar.OH461169 I ~ I Palmdale! CA DYO 

! -•.;;;;;,.,.-•-·-• REVlSIONDESCRIPTION "' 800-338-1122 """"'-'""" .,...,.,,,SFAx . _,,,_ . DETENTION SYSTEM 



TEMPORARY COVER FOR 
CONSTRUCTION LOADS 

HEIGi-IT 
OF 

COVER 

FOR TEMPORARY CONSTRUCTION VEHICLE LOADS,AN EXTRAAMOUNT OF COMPACTED COVER MAY BE REQUIRED OVER 
THE TOP OF THE PIPE. THE HEIGi-IT-OF-COVER SHAU. 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 (~ps) 
INCHES ,...., 50-75 75-110 110-150 

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

4&-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. 

SPECIFICATION FOR DESIGNED PECENJJON SVSJEM· 

~ -

SECTION VIEW 

OPENING IN 
PROTECTION ..L'.---tf-'"'­

SLAB FOR 
CASTING 

REINFORCING TABLE 

0CMP 
RISER 

A 0B REINFORCING 

24" 
... 

26" #5@12"0CEW 
4'X4' #5@12"0CEW 

30" 
lll4'-8" 32" #5@12"0CEW 

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

,.. •5' • 38' 
#5@10"0CEW 

X, #5@10"0CEW 

42' 
lll5'-6"5'-6" 

44" 
#5@10"0CEW 

..... #5@9"0CEW 

... . ,. • 50" #5@9"0CEW .. #5@8"0CEW 

-ASSUMED SOIL BEARING CAPACITY 

t-------A-------< 

THIS SPECIFICATION COVERS THE MANUFACTlJREAND INSTALLATION OF THE PIPE SHALL BE MANUFACTlJRED IN ACCORDANCE TO THE APPLICABLE 
THE DESIGNED DETENTION SYSTEM DETAILED IN THE PROJECT PLANS. REQUIREMENTS LISTED BELOW: 

.MAIIIBl& ALUMINIZED TYPE 2: AASHTO M-38 ORASTMA-780 
THE MATERIAL SHALL CONFORM TO THE APPLICABLE REQUIREMENTS 
LISTED BELOW: GALVANIZED: AASHTO M-38 ORASTM A-760 

ALUMINIZEDTYPE 2 STEEL COILS SHAU. CONFORM TOTI-IE ARPIDlmlllll:COATED: AASHTO M-245 ORASTMA-762 
REQUIREMENTS OF AASHTO M-274 ORASTM A-92. 

THE GALVANIZED STEEL COILS SHAU. CONFORM TO THE 
REQUIREMENTS OF AASHTO M-218 ORASTM A-929. 

THE POLYMER COATED STEEL COILS SHAU. CONFORM TOTI-IE 
REQUIREMENTS OF AASHTO M-248 ORASTM A-742. 

THE ALUMINUM COILS SHAU. CONFORM TO THE APPLICABLE 
OF AASHTO M-1970RASTM B-744. 

CONSTRUCTION I OAP§ 
CONSTRUCTION LOADS MAY BE HIGHER THAN FINAL LOADS. FOU.OWTHE 
MANUFACTURER'S OR NCSPA GUIDELINES. 

ALUMINUM: AASHTOM-1960RASTMB-745 
APPLICABLE 

HANPI ING ANP ASSEMRI Y 
SHAU. BE IN ACCORDANCE WITH NCSP'S (NATIONAL CORRUGATED STEEL 

Afll'IE'ICABfEICIATION) FORALUMINIZED TYPE 2, GALVANIZED OR POLYMER 
COATED STEEL. SHALL BE IN ACCORDANCE WITH THE MANUFACTURER'S 
RECOMMENDATIONS FOR ALUMINUM PIPE. 

REQUIREMENTS 

~ 

ROUND OPTION PLAN VIEW 

1. DESIGN IN ACCORDANCE WITH AASHTO, 17th EDITION. 

2. DESIGN LOAD HS25. 

3. EARTH COVER" 1' MAX. 

4. CONCRETE STRENGTH " 3,500 psi 

SQUARE OPTION PLAN VIEW 

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 SL.AB AND AU. MATERIALS TO BE 
PROVIDED AND INSTALLED BY CONTRACTOR. 

.. BEARING 
PRESSURE 

(PSF) 

2,410 
1,780 

2,120 
1,530 

1,890 
1,350 

1,720 
1,210 

1,800 
1,100 

~ 

SHAU. BE IN ACCORDANCE WITH AASKTO STANDARD SPECIFICATIONS FOR 
HIGHWAY BRIDGES, SECTION 26, DMSION II DIVISION II ORASTMA-796 (FOR 
ALUMINIZED TYPE 2, GALVANIZED OR POLYMER COATED STEEL) ORASTM 
B-788 {FOR ALUMINUM 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. 

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

! 
i = DRAWINGS ARE FOR CONCEPTIJAL 
!j PURPOSES AND DO NOT REFLECT ANY LOCAL 

IT IS ALWAYS THE RESPONSIBILITY OF THE CONTRACTOR TO FOLLOW OSHA 
GUIDELINES FOR SAFE PRACTICES. 

I =~~0~~~:..~i 
J, MODIFICATIONS. 

I =-.::."I:'-=-=.-=.:: CONTECK 
~ ;::.:::.=: t---+-------------<---t --mlllllONI ILC I --.cont1KhES.t,:G111 

i ~s=~~7~~t---+-------------<---t 902tiCenlnlPclnlBDr.,SUlla400. WestChealar,OH461169 

t _,..,_,... __ .., ___ ,.. REVISIONDESCRIPTION BY 800-338-1122 513-845-7000 513-84~7993FAX 

C<MECH" 
CMP DETENTION SYSTEMS 

I = I 

5. REINFORCING STEEL =ASTMA815, GRADE 80. 

8. PROVIDE ADDITIONAL REINFORCING AROUND 
OPENINGS EQUAL TO THE BARS INTERRUPTED, 
IW.F EACH SIDE. ADDmONAL BARS TO BE IN 
THE SAME PLANE. 

MANHOLE CAP DETAIL 
SCALE: N.T.S. 

DYO38763 145-Palmdale 
Underground -CMP Basin-2 

Palmdale, CA 
DETENTION SYSTEM 



~ 
! 

! 
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CMP DETENTION INSTALLATION GUIDE 

PROPER INSTAl..lATION 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 SOLLJTIONS STRONGLY SUGGESTS SCHEDULING A 
PRE-CONSTRUCTION MEETING WITH YOUR LOCAL SALES ENGINEER 10 

DETERMINE IF A□□moNAL 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 WEU.AS MAINTAIN 

ITS INTEGRITY DURING CONSTRUCTION. 

IF SOFT OR UNSUITABLE SOILS ARE ENCOUNTERED, REMOVE THE POOR SOILS 
DOWN TOA 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. 
IFTHE 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 FIU. QUANTITIES. 

GRADE THE FOUNDATION SUBGRADE TOA UNIFORM OR SLIGHTLY SLOPING 
GRADE. IF THE SUBGRADE IS CLAY OR RELATIVELY NON-POROUS AND THE 
CONSTRUCTION SEQUENCE WILL LAST FORAN 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 SATlJRATION OF THE 
SUBGRADE. 

GEOMEMBRANE BARRIER 

ASITE'S RESISTIVITY MAY CHANGE OVER TIME WHEN VARIOUS TYPES OF 
SALTING AGENTS ARE USED, SUCH AS ROAD SALTS FOR DEICING AGENTS. IF 

IN-SITU TRENCH WALL 

IF EXCAVATION IS REQUIRED, THE TRENCH WALL NEEDS TO BE CAPABLE OF 
SUPPORTING THE LOAD THAT THE PIPE SHEDS/JJ3 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 FORA SAFE WORK ENVIRONMENT AND 
PROPER BACKFILL PLACEMENT AND COMPACTION TAKE CARE OF THIS CONCERN. 

BACKFILL PLACEMENT 

MATERIAL SHAU. BE WORKED INTO THE PIPE HAUNCHES BY MEANS OF 
SHOVE.L-81.ICING, RODDING, AIR TAMPER, VIBRATORY ROD, OR OTHER EFFECTIVE 
METHODS. 

IF AASliTOT99 PROCEDURES ARE DETERMINED INFEASIBLE BY THE 
GEOTECHNICAI.. ENGINEER OF RECORD, COMPACTION IS CONSIDERED 
ADEQUATE WHEN NO FURTHER YIELDING OF THE MATERIAL IS OBSERVED 
UNDER THE COMPACTOR, OR UNDER FOOT.AND THE GEOTECHNICAI.. 
ENGINEER OF RECORD {OR REPRESENTATIVE THEREOF) IS SATISFIED WITH 
THE LEVEL OF COMPACTION. 

FOR LARGE SYSTEMS, CONVEYOR SYSTEMS, BACKHOES WITH LONG 
REACHES OR DRAGUNES WITH STONE BUCKETS MAY BE USED TO PLACE 
BACKFIU.. ONCE MINIMUM COVER FOR CONSTRUCTION LOADING ACROSS 

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 POTENTIAL ADVERSE 
EFFECTS THAT MAY RESULT FROM THE USE OF SUCH AGENTS INCLUDING 
PREMATlJRE CORROSION AND REDUCED ACTIJAL SERVICE LIFE. 

THE PROJECTS ENGINEER OF RECORD IS TO EVALUATE WHETHER SALTING 
AGENTS WILL BE USED ON OR NEAR THE PROJECT SITE, AND USE Hlsn-lER 
BEST JUDGEMENT TO DETERMINE IF ANY ADDITIONAL PROTECTIVE 
MEASURES ARE REQUIRED. BELOW ISA TYPICAL DETAIL SHOWING THE 
PLACEMENT OF AGEOMEMBRANE BARRIER FOR PROJECTS WHERE SALTING 
AGENTS ARE USED ON OR NEAR THE PROJECT SITE. 

AGAIN UNTIL THE SYSTEM IS COMPLETELY BACKFIU.ED. THIS TYPE OF 
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 
BACKFIU.ED 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. 

WHEN FLOWABLE FILL IS USED, YOU MUST PREVENT PIPE FLOATATION. 
TYPICALLY, SMAU. 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 Cl.SN LIFT IS A FUNCTION OF A PROPER 
BALANCE BETWEEN THE UPLIFT FORCE OF THE CLSM, THE OPPOSING 
WEIGHT OF THE PIPE,ANDTHE 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 LIFTTHla<NESS. 

CONSTRUCTION LOADING 

TYPICAU.Y, THE MINIMUM COVER SPECIFIED FORA 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; POTENTIAU.Y CAUSING FLOATATION 
AND MOVEMENT OF THE PREVIOUSLY PLACED PIPES. TO HELP MmGATE 
POTENTIAL PROBLEMS, IT IS BEST TO START THE INSTALLATION AT THE 
DOWNSTREAM END WITH THE OUTLET ALREADY CONSTRUCTED TO AJ..J...OW 
AROlJTE FOR THE WATER TO ESCAPE. TEMPORARY DIVERSION MEASURES 
MAY BE REQUIRED FOR HIGH FLOWS DUE TO THE RESTRICTED NATURE OF 
THE OlJTLET PIPE. 

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 LONGEVITY. 

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 OUTl...ETORIFICE. 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 ACTIVmES. CONTECH SUGGESTS THAT ALL 
SYSTEMS BE DESIGNED WITH AN ACCESSANSPECTION MANHOLE SITUATED AT 
OR NEAR THE INLET AND THE OUTLET ORIFICE. SHOULD IT BE NECESSARY TO 
GET INSIDE THE SYSTEM TO PERFORM MAINTENANCEACTIVITIES,AI..L 
APPROPRIATE PRECAUTIONS REGARDING CONFINED SPACE ENTRY AND OSHA 
REGULATIONS SHOULD BE FOU.OWED. 

ANNUAL INSPECTIONS ARE BEST PRACTICE FOR ALL UNDERGROUND SYSTEMS. 
DURING THIS INSPECTION, IF EVIDENCE OF SAI..TINGfDE-ICINGAGENTS 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 STRUCT\JRAL INTEGRITY OF THE PIPE OR THE SOUNDNESS 
OF PIPE JOINT CONNECTIONS IS BEYOND THE SCOPE OF THIS GUIDE. 
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