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START TIME=0Q.,O
*%%%% HYDROGRAFH FOR MONTGOMERY STORAGE DEAINALGE BASIN A ;ﬂZ oFF
FAINFALL TYFE=1 RAIN QUARTEK=0.0 IN

HAIN ONE=Z.17 IN EAIN SIX=2.65 IN
FAIN DAY=3.20 IN DT=0,083535 HE

COMRUTE NM HYD ID=1 HYD NO=101.1 AREA=0Q.0Q0001Z4 S MI
FEEFE A=00. 00 B=Q C=00 D=100
TF=0.1233 HE MASS FEAINFALL=-1

FREINT HYD ID=1 CODE=1

FINISH
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AHYMO FROGRAM (AHYMO194) - AMAFCA Hydrologic Madel - January, 1994
RUN DATE (MON/DAY/YR) = 05/21/1996
START TIME (HR:MIN:SEC) = 08:42:33

USER ND.= M GO0ODWN. I01
INFUT FILE = MONTDRA.DAT

STARET TIME=0,0

*%%%%* HYDROGRAPH FOR MONTEOMERY STORAGE DRAINAGE BASIN A
RAINFALL TYFE=1 RAIN QUARTER=0.0 IN

FAIN ONE=2.17 IN RAIN SIX=2.65 IN

FAIN DAY=3.20 IN DT=0.03333 HF
COMFUTED €-HOUR RAINFALL DISTRIBUTION EASED ON NOAA ATLAS 2

- FEAE AT 1.40 HE.

DT . DH0E330 HOUES END TIME =

=« 399400 HOURS
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. 001 50, MI.

- e - P |

RUNOFF COMPUTED EY INITIAL ARSTEACTION/INFILTEATION NUMBER METHOD - DT

. Q33350
FFEINT HYD ID=1 CODE=1 @
FARTIAL HYDREOGREAFH 101.10
FUNOFF VOLUME = 2.40371 INCHES = 0159 ACRE-FEET

FEAK. DISCHAERGE EATE -4+1 FS AT 1.3500 HOURS BEASIN AREA =

FINISH

NORMAL FROGEAM FINISH END TIME (HE:MIN:SEC) S15HIE WS BCE-



START TIME=0. O
xx%x%% HYDROGRAFH FOR MONTSOMERY STORAGE DRAINAGE BASIN B 1L OofFF
REATINFALL TYFE=1 RAIN QUARTER=0,0 IN

FAIN ONE=2.17 IN EAIN SIX=Z.65 IN
FAIN DAY=3.20 IN DT=0,035335 HE

COMRFUTE NM HYD ID=1 HYD NO=101.1 AREA=0.0011394 S5 MI
FER A=00Q,00 B=11.4 C=00 D=88.35%
TF=0.1333 HE MALSS FEAINFALL=-1

FEINT HYD ID=1 .0DE=1

FINISH



AHYMO FEOGEAM (AHYMOL194) - AMAFCA Hydraologic Model 19494
FUN DATE MON/DAY/YRE) = 035/721/713996
START TIME (HE:MIN:SEC)Y = 0g:d7/:4d

INFUT FILE = MONTDER.DAT

- January,

USER NO.= M GOODWN. IO1

STaART TIME=0O. 0O

¥%%%¥ HYDROGREAFH FOR MONTGOMERY STORAGE DRAINAGE RBALIM R

EAINFALL TYPE=1 EARIN RQUARTEFR=0.0 IN

FAIN ONE=2.17 IN EAIN SIX=Z.63 IN

FAIN DAY=5.20 IN DT=0,03533258 HE

COMFUTED &6-HOUR EAINFALL DISTEIRUTION BASED. ON NOAA ATLAS &
- FEAE AT 1.40 HKE.

DT . 033330 HOURS END TIME = 9. 999400 HOURS

()

COMFUTE NM HYD
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UNIT FEAE =
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INL.-TI O F s FILIU,

FRUNOFF COMFPUTED RY INITIAL ABSTRACTION/INFILTRATION NUMBERE METHOD — DT

» D33550 €7

b, = . 154018HK TH = « 1 35300HK b./TF RATIO = 1.0053805 SHAFE
CONSTANT, N = 5.9511:218
UNIT FEAK = . 22966 CFS UNIT VOLUME = . 7091 B = o21.10
FEO = 2.1700
AREAR = LO00157 S MI IAa = . 20000 INCHES INF = 1.29000 1

MCHES FER HOUE
FUNOFF COMFUTED BY INITIAL ABSTRACTION/INFILTEATION NUMBEERE METHOD - DT

. D38E53E350

i

FEINMT HYD ID=1 C0ODE=1
FARTIAL HYDEOGEAFH 101.10

FUNOFF VOLUME = 2.23758 INCHES = « 193425 AUREE-FEET
FEAK DISCHARGE EATE = S. 70 LFS AT 1.500 HOURES BASIM AREEARA
0012 5. MI.

FINISH

NOREMAL FREOGEAM FINISH END TIME (HE:MIN:SELC) = 0B:47:06



START TIME=0,0O

%% ¥ ¥

¥ ¥ % % % HYDROGRAFH FOR DISCHARGE FREOM MONTGEOMERY STORAGE FONDS

¥* ¥ % K% ¥ INTO STORM DEAIN IN MONTEOMERY BLVYD. THIS HYDROGREAFH WILL
¥ % 9 % % COMBINE ALL THREE FONDS.

¥* % ¥ %K
*#¥BASIN TI1 % I11
FAINMFALL TYFE=1 FAIN QUARTER=0.0 IN
RAIN ONE=2.17 IN RAIN SIX=2.635 IN
FAIN DAY=3.20 IN DT=0.0335335 HF
COMFUTE NM HYD ID=1 HYD NO=101 AREA=0,00184 50& MI
FEFR A=0 FER EBE=8.8%9 FER C=0 FER D=91.11
TF=0,1333 HRE MASS RAINFALL=-1
FRINT HYD ID=1 CODE=1
*
* FOUTE FLOW TO FOND C FROM BASIN IT &% III 35" ORIFICE
*

# %% %% HYDROGRAFH FOR FOND &
x*%%% RESERVOIR ROUTE THE DEVELOFED STORM

FOUTE EESERVOIE ID=" HYD NO=102 INFLOW ID=1 CODE=L4
QUTFLOW (FS5) STORAGE CACZ-FT) ELEVATIONCF T
O, O Q. O b D &
0. 38 Q.08 F3. 0
Q.88 Q. 1356 ‘I, O
0. "3 ., 170 Fed D
FEINT HYD ID=2 CODE=1
*»¥HASIN 1
FE ITNFALL TYFE=1 FAIN QUARTERKR=0.,0 IN

FAIN ONE=2.17 IN RAIN S5IX=2.6T IN
FAIN DAY=3.20 IN DT=0.03353 HF

COMFUTE NM HYD ID=3 HYD NO=103 AREA=0.0036235 S0 Ml
FER A=0 FER B=0 FERE C=0 FER D=il0Q0
TF=0.1333 HE MASS RAINFALL=-1

FEINT HYD ID=3 C0ODE=1

*

* FOUTE FLOW TO FOND D FREOM BASIN I 7" ORIFICE
.ﬁ.

¥x%¥% HYDROGEAFH FOE FOND D
#%%%%¥ FRESERVOIFR ROUTE THE DEVELOFED STORM

FOUTE REESERVOILE ID=4 HYD NO=104 INFLOW ID=35 C0ODE=L4
QUTFLOW <CCFS) STORAGE CAC~FT) ELEVATIONCET )

(. O (), 0 88. 60
1.08 0. 146 8%.60
1.68 0 I 50, 60
1.91 0.314 F1.10

FEINT RYD ID=d4 CODE=1

*#HASIN IV

FEAINFALL TYFE=1 FAIN QUARTEK=0.0 IN

FAIN ONE=2.17 IN RAIN SIX=2.65 IN
FAIN DAY=3.20 IN DT=0.03555 HRE

COMFUTE NM HYD ID=5 HYD MNO=105 AREA=0,001739 & Ml
FEFR A=0 FER B=21.68 FER C=0 FER D=78.05d
TF=0, 13233 HRE MARS RAINFALL=-1

FREINT HYD ID=5 C0DE=1




B ¥

ADD HYD ID=¢ HYD ND=10& 1ID=2 ID=3

FRERINT HYD D=6 (£0ODE=1

3*

3* ROUTE FLOW TO FOND R FROM EBASIN IV & FOND L 5" ORIFICE
. h

¥ %% %% HYDREOGREAFH FOR FOND R
*x¥¥¥%% RESERVOIR ROUTE THE DEVELOFED STORM

FOUTE RESEEVUOIE ID=7 HYD NO=107 INFLOW ID=6& CODE=L4
QUTFLOW CCZF 5 STORAGE (AC~-FT) ELEVATIONCFT)
0.0 0.0 87.00
0. 23 0,081 8a.00
0. 88 0. 16 849. 00
(). 9 0. 005 8Y9. o0
- FRINT HYD ID=7 C0DE=1

*

W %% ¥ R

*%#BASIN V

COMFUTE NM HYD ID=8 HYD NO=108 AREA=0,001750 H& Ml

FER A=0 B=18.28 C=0 D=81.7Z
TF=0. 1333 HR MASS RAINFALL=-1

FEREINT HYD D=8 C0ODE=1

¥

ADD HYD ID=3 HYD NO=103 ID=4 ID=/
FRINT HYD ID=9 LCODE=1

3*

ADD HYD ID=10 HYD NO=110 ID=8 I1ID=J
FEINT HYD ID=10 C0ODE=1

: 2

¥ FOUTING THROUGH FOND & FROM FOND E &% FOND D & BASIN V 8" OFIFICE
*

FOUTE RESERVOIE ID=11 HYD NO=111 INFLOW ID=10 CODE=Z24
QUTFILLOWCIF 9 STORAGE (AC—-FT) ELEVATIONCET)
O, O OO 86 . 0
1.3 Q. 028 87 .0
217 Q. 086 88. 0
R 0. 147 89.0
A Q. 183 89,50
FRINT HYD ID=11 CODE=1 =

FINISH

//



AHYMO FROGRAM (AHYMO194) - AMAFCA Hydraologic Model
FUN DATE (MON/DAY/YE)Y = 11/18/1'396
START TIME (HRE:MIN:SEC) = 14:134:16
INFUT FILE = msu.dat

- Januwary, 1994

USER NO.= M E00DWN. 101

STAET TIME=0Q,0

¥ ¥ ¥ R

x%%%%  HYDROGRAFH FOR DISCHARGE FROM MONTSOMERY STORAGE FONDS
«x%%%  INTO STORM DRAIN IN MONTEOMERY ELVD. THIS HYDROGRAFH WILL
xx%¥%  COMEINE ALL THREE FONDS.

3% I 3 % ¥

¥#BHASIN IT1 % II1

FAINFALL TYFE=1 EAIN QUARTER=0.0 IN

FAIN OME=Z.17 IN RAIN SIX=X.65 IN

FAIN DAY=3.320

COMFUTED &-HOUR RAINFALL DISTRIRUTION BASED OM NOAA ATLAS &

- FEAE AT 1.40 Hi.

DT = - Q3332320 HOUES END TIME = 5. 9979400 HOUES

. QOO0 . Q0 . QO3 . 20QF0) 0121 L0153 . 2186
- 0E1S 8 MG . 0288 . D5 D561 . 0598 . Q357
. 0377 . 0013 . QD60 . OE03 . 0647 . 0696 o O 7%+
. 3794 . Q845 . O8I . 0995 . 1013 . 1075 . 1158

1206 L1277 L1351 1411 L1476 L1544 L1691
L2000 25 2755 4248 0 L5554 L7219 L9293

1. 18

3170

01351

1.59749

1.6715

1.7383

1 .800¢

1.8575 .'9110 9611 2.0083 Z.0923 0 2.09439 0 201347
2 1725 . 208 2GRz 2.2744 0 2.3030 0 2.3187 0 L.3E00
RIS RCICT .3338 2.3458 2.3917 2.3574 L.56Z8
<. 0681 .2 /33 . 3783 2.3831 2.3873 2.3925 Z.50970
= e 3014 . 057 093 24140 2.4180 0 2.4219 0 2.4UE00

CHEC: L3370 2.4406  2.4441 Z.4476 0 204010

2. 4296
2. 4544

I U OO B SR T O S T O I O B O I B % O

077

PR R RIEI R P RIED R OB e

3610

2. 4647

2. 4674

=, 4705

2. 4736

<. 3766 . 3736 L4826 2.4855 Z.4884 Z.4913  Z.4941
2. 4969 . 36 L5023 Z2.S050  2.5077 2.9105  2.0109
=2.2153 . 2181 506 2.5231 0 2.95256  2.35280  2.5300
P I W I o LEB376  2.89393 Z.9425  2.09446 Z.0460



T Toay_ T

Sh L.0DDE Z.DD/9 L.DBUL £.DbES

b b
S68€ 2.5707 2.95727 2.5748 £.5768
-

L e B ] Lawala -~
5644 2.5665 2.
‘=vgn  o.s809  2.5879 2 2.5848 2.5868 2.5888 2.5907
ShoE  2.5945 2.5964 2.5983 2.600% 2.6021 2.6039 [ §
EOST T 6076 2.6094 T.6117 2.6130 2.6148 Z2.6165
182 T.6201 Z.6718 2.6235 Z.6252 2.6270 2.6287
em0d TLE3T0  2.6337 2.6354 2.6370 2.6387 Z.6403

5 6419 2.6436 2.645% 2.6468 2.6484 2.E6500

S DU LU OO N I O O O

COMRUTE NM HYD ID=1 HYD NO=101 AREA=0,00184 S MI
FER A=0 FER EB=8.89 FEFR C=0 FEEF D=91.11

TF=0, 1333 HRE MASS REAINFALL=-1

K o= . O7264IHR TF = . 133300HR /TP RATIO = 545000 SHAFE
CONSTANT, N =  7.106420
UNIT FEAE = 6.6186 CFS UNIT VOLUME = . I376 B = S26.2
FEO = 2.1700
AREA = LO01676 S0 MI 18 = 10000 INCHES INF = 04000 1

NCHES FER HOUR
FUNOFF COMPUTED BY INITIAL ABRSTRACTION/INFILTRATION NUMEBEFR METHOD - DT

. Q335320

ko= . 134018HR TP = . 133200HF /TP RATIO =  1.005385 SHAFE
CONSTANT, N = 3.511218
UNIT FEAK =  .32940%9 CFS UNIT VOLUME = . HES E = 321.15
FEO = Z.1700
AREA = LO00164 S0 MI 1A = . S0000 INCHES INF =  1.25000 I

NCHES FER HOUR
EFUNOFF COMFUTED RBY INITIAL ABSTRACTION/INFILTEATION NUMBEERE METHOD - DT
. 033350

FRINT HYD ID=1 0ODE=1
FARTIAL HYDROGREAFH 101,00
FUNOFF VOLUME = 2. 279468 INMCHES = 2232 ACRE-FEET
FEAK. DISCHARGE EATE = S5.76 CFS AT 1.500 HOURES BRASIN AREA =

L0018 S0, MI.

¥*
* FOUTE FLOW TO FOND © FROM EBASIN II & III 5" ORIFICE
*

x%x%%% HYDROGREAFH FOR FOND

**%%% FRESERVOIR ROUTE THE DEVELOFED STORM

FOUTE RESERVOIF ID=2 HYD NO=102 INFLOW ID=1 CODE=L.4
QUTFLOW CZF5S) STORAGE CAL-F T2 ELEVATIONCFT)
(). 0 Q.0 o NEY.
Q.58 (). 068 3. 0

Q. 88 0. 136 G, O



PEAK DISUCHARIGE
MAXIMUM WATER SURFACE ELEVATION

TIME
CHFS )

. I
. 80
1. 60
2. 40

—y

e ol
3. Q0
4. 80
S . 60
€. 30}
7 20
a .00
8. 80
'F. &0

10. 40

11.20

INFLOW
(RS

MAX IMUM STORAGE

FEREINT HYD

RUNOFF VOLUME
DISCHARGE HATE

FEAK

0018 S0. MI.

*¥BAHIN I

A INFALL

FEAE

AT

1. 40

COMPUTED &-HOUR RAINFALL DISTRIBUTION BASED ON NUOAA

HE: N
DT

O
. D0
37

1D

e
Pene

=
C

LWV
FEET)

D 00

VOLUME
CAL-F T

L D00
, OO0
. 7

G
. Q'
. OOE
. QO3
. O
.01
. 008
. 05
. 0032
. 001
. 001
- . QOO
910 CFS — FEAE OCCURS AT HOUE

. 1454 AL~-FT

CODE=1

=
2. 27452

0,170

¥ *x

OUTFLOW
CCF 5

34,159

. 00
. QO
. 71
. 88
. &5
. 18
.29
. 13
.12
- Q7
. €}
. O
.01
.01
. OO

B
-t

Ri

2. 13

INCEEMENTAL TIME=

FARTIAL HYDREOGEAFH

INCHES
FS AT

.71

TYFE=1 FAIN QUARTER=0.0 IN

FAIN ONE=Z.17

FAIN DAY=3.20

. 021
. 377
. Q734
. 1206
« o0
1. 18
1.857%
e 1720
PLERRE IR AT
£ e obal

. 0

23330 HOURES

. D0
I
0518
. 0845
1277
. ol
1.4170
1.9110
o . 208

= AT
daee W asd Aaed d

O o Yo 2o L
H e al o

. QO
. 0288
. D360
. 0893

. DI

1.95151
1.9611
2. 3398

-aa/783

IN FAINM

5IX

IN DT=0.03553

END

. O
. Q3D

. Q604G
. OIS
. 111
- 3298
. 373
. QOB5
. 273
. 3438

. 2831

L.

S S R I O B o

oy oy Py
] L L
B Jden e \-" vl

HOUKS

2e 13585

et TN

HF:

TIME
011

. 0561

. 0649
1015
1476

. Do
1.6715

JE B

2w SOT0)
La3al’/

2. 3874

o, A B o

% ™

10,00

ACRE-FEET

el owl el

S 'FI'I300

. 01353
. D598
. DE'I6E
. 1075
. 1543
. 721
1.7385
2. g
2eal27

2. 3574

"-l H L l-. ::l

PG 2 B

o —_— Nl B

BASIN AREEA

. 0136
« O35/
. 0734
. 1158
. 16391
 FEHE
. 8OO
. 1347
. Q0
. 06028
. 370

ot LR,

) 3 b3 b3 Pt -

HOURS

ATLAS &



Y. 3014 L.905/7 0 Z2.4007 0 2.414940 L9180 L. 9010 . SLod
2.4296  2.4333  Z.4370  2.4406 Z.oad4l 22,4476 £.4010

2. 4544 2Z.4577  2.4610  2.4642  2.4674  2.4705  2.4736
34766 2.4796 2.4B26 2.4855 2.4884 2.4313 2.4941 /G
. 4969 2.4936 2.5023 2.5050 2.5077 2.5103 2.5123
2.515% 2.5181 2.5206 2.5231 2.5256 2.5280 2.5305
. 5329 2.5352 2.95376 2.5393 2.5423 2.9446 2.5468
7.5491 2.5513 2.9536 =2.3558 2.5579 2.5601 2.5623
2. 5644 2.5665 2.5686 =2.5707 2.5727 2.9748 2.5768
>.5789 2.5807 2.5829 2.5848 2.9868 =2.5888 =2.5307
. 5926 2.5945  2.5964 2.5983 Z.6002 2.6021 2.6033
7. 6057 2.6076 Z.6094 2.6112 Z.6130 2.6148 Z.6165
.6183 2.6201 2.6218 2.6235 Z.6252 2.6270 2.6287
T, 6304 2.6320 2.6337 2.6354 2.6370 2.6387 2.6403
Z.6419 Z.6436 Z.6452 2.6468 Z.6484 2Z.6500
COMPUTE NM HYD ID=3 HYD NO=103 AREA=0.003625 S0 MI
FER A=0 PER B=0 FER C=0 FER D=100
TF=0.1333 HR MASS RAINFALL=-1
ko= L O07ZE643HR TF = . 133300HR E/TF RATIO = . 545000 SHAFE
CONSTANT, N =  7.106420
UNIT FEAK =  14.31Z CFS  UNIT VOLUME = . 93BG B = 526.28
FED = Z.1700
AREA = LQOZE2S S6 MI 1A = . 10000 INCHES INF = . 04000 1

NZHES FER HOUR
FUNOFE COMFUTED RBY INITIAL ARSTRACTION/INFILTRATION NUMBER METHOD - DT

. Q33330

PRINT HYD ID=3 CODE=1

FARTIAL HYDROGRAFH 103. 00

FUNCOFF VOLUME = 2.40371 INCHES = 4647 ACREE-FEET
FEAK DISCHARGE FEATE = 11.82 CFS AT 1.500 HOUERES BASIN AREA =
0036 S50, Ml.
*
* FOUTE FLOW TO FOND D FROM BASIN I 7" OQRIFICE
2

®%%%% HYDROGRAFH FOR FOND D

*#% %% RESERVOIR ROUTE THE DEVELOFED STORM

FOUTE RESERVOILE ID=4 HYD NO=104 INFLOW ID=3 C0ODE=Z4
OUTFLOW C(CFS) STORAGE CAZ-FT) ELEVATIONOFT)
Q. O Q. 0O 88. 60
1.08 0. 126 83.60
1.68 0, 20 F0 . 60

1.91 0,314 31.10



FEAE.

2 e 30
3. 20
4, 00
3, 8O
5. &0

7. 20
8. 00
&.80
F. 60
10, 40
11,20
12.00

FERINT HYD

. D36

*%ERASIN IV

INFLOW
CLF S

. (0)

DISIZCHARKGE =
MAXYIMUM WATER SURFACE ELEVATION
MAXIMUM STORARKE =

FUNQFF VOLUME =

HE AL

SE. MI.

EAINFALL

-~ FEAK

AT 1

DISCHARIHE

COMFUTED 6-HOUR FAINFALL DISTRIBUTION BASED ON NOAA ATLAS &

DT

ID=¢ CZ0ODE=1

FATE

ELEY
(FEET)

89 .60
88. 60
0, 19
20 . 84
F0. 14
87. o6
89.1%9
86.327
88. 84
688.74
88. 68
88. t4
88. 605
88.61
88.61
88. 60

VOL.UME
CAC~FT)

L OO0
_O00

. 201
. 1'9+4
. 11
. 074
. 07
. QS0
017
. 010
. D0O&
. QO3
. (IO
. D01
. 01

1.867 CFS ~ FEAK

n t_!r).:.:

AC—-FT

* *

QUTFL.OW

CCF

QUCURS AT HOUR

31 . 005

5)

. 00

. OO
1.4
1.79
.40
1.04
6*""’:
LSO

. ok

. 13

. 08

. O

. QO3

. O
.01

. OO

INCREMENTAL TIME=

FARTIAL HYDROGEREAFH

2. 340363 INCHES

1.87 CFx

AT

TYFE=1 RAIN QUARTERE=0.0 IN

FAIN ONE=

FAIN DAY=3.20

. Q213
. Q377
. 0794

.

O &

-ll"--'i

w0
1,188
1.8575
2. 1745
...... CPEY ST
2. 2681

U™ oA e 4

.D:SESﬁ HOUFS

e W '\-JH-J'MJ'

s AT IR
s W Sed ) Sud
" a M-

. Q288
. O3B0
. Q89

=l

oy e BT
- 'I—J-In-‘\-l'.....'

5151
. 9611
s P,
. ook
. 27833

A ™™ ™

O R3O O I DT

.17 IN REAIN SIX=

T =y
dinee M -

IN DT=0,03333 HE

END TIME

. OO90)

. 0324
0604

. 3E00
1411

o 238
1.5997%9
= 0Y S

T, 274

-t

Z. 3458
2.3831

oA & A oy

. 3o/
2 HOURS

2. oo IN

L0121
. 0361

. D64
1013
. 1476

ek

104, Q0

ACRE-FERET

BASIN AREA

S.299400 HOUKS

135
. 03598
. 636
. 10735
. 139
. 721
1.73583
2 e Q9

2. 3127

Leaa/4

‘l-—. L winh l-l:

Lo 8 '..J:j.l-i.-'

2 A vy T

. 0186
. 0437
. 073
. 1134
. 1691
.SLQL
1 . 800
= . 1“4x



< LI LS AL, AW g Lw SHUITIT P R AW PO N AW Pow L2 PO PR } s |
2.4296 2.4333 2.4370 Z.4406 Z.4441 Z.4476 0 Z.4510
24544 2.4577  2L.4610  Zod4ed:  Z.46e74 0 2.4705 0 Zo475 /7

2. 4766 2.4796 2.4826 2.48%95 2.4884 2.4913 Z.4941
2. 34969 2.4996 0 2.5023 2.5050  2.5077  2.5103  £.5149
Z.59155 2.9181 2.5206 Z.3E0 2.5256 Z2.5280 2.59300
~,.52323 2.5352 I.5376 2.5329 2.5423 2.5446  Z.04608
2.5431 2.9513 2.5536 2.5558 2.5579 2.5601 Z.36:0
2. 5644 2.5665 2Z.5686 2.5707 2.3727 2.3748 Z.59768
@.5789 2.580% 2.5829 2.5848 2.5868 2.5888 .5307
— 5926 T.95945  2.5364 2.53983 Z.6002 Z.6021  Z.6057
2 6057 TL.E076 2.6054  2.6112 Z.6130  2.6148 L6165
2. 6183 2.6201 2Z.6218 2.6235 2.6252 2.6270 Z.6287
S 6304 L6320 2.6337  Z.635%4  2,6370 2.6387 L.e403
>, 6419 2.6436 Z.6452 Z.6468 Z.6484 L. 6000

COMPUTE NM HYD ID=5 HYD NO=105 AREA=0.001733 S0 MI
FER A=0 FER B=21.68 PER C=0 FER D=78.3Z

TF=0.1333 HRE MASS RAINFALL=-1

K = . 072643HE TF = . 133300HF K/TF RATIO . 545000 SHAFE
CONSTANT, N 7. 106420 .
UNIT FEAKE = 5.3772 CFS  UNIT VOLUME = =yc B = S526.28
FED = 2. 1700
AREA = LO01362 56 MI 1A
NCHES FEFR HOUR
FUNOEF COMPUTED EY INITIAL ABSTRACTION/INFILTRATION NUMEER METHOD - DT

3585320

. 10000 INUHES INF =  OFOQ00

i

K o= .134018HF TF = . 133300HF L/TF RATIO = 1.005385 SHAFE
CONSTANT, M 3.511218
UMIT FEAE =  .30831 “FS  UNIT VOLUME = . 9851 R = 371.15
FEO = 2.1700
AREA = LO00377 S0 MI 1A
NCHES FER HOUR
CUNOFF COMFUTED EBY INITIAL ARSTRACTION/INFILTRATION NUMEBER METHOD - DT

. 333530

SO000 INCHES INF = 1.25000 1

FEINT RYD ID=5 CODE=1
FARTIAL HYDROSKEAFH 105, 0w

FUMOFF VOLUME = Z.08305 INCHES = . 1938 ACRE-FERET
FEAE DISCHARGE FATE = .10 CFS AT 1.500 HOURES BEASIN AREA =
L0017 S@. M.

*
ADD RYD ID=6 HYD NO=10& ID=Z 1ID=0G

FREINT HYD ID=6 CODE=1
FARTIAL HYDROGRAFH 106 . Q0

FUNOFF VOLUME = 2.18373% INCHES = 3168 ACREE-FEET
FEAE DISCHARGE REATE = S5.61 CFS AT 1.500 HOUES BASIN AREAR =

e marks [T " .Y



. DOB36 S, MI.

»*

* ROUTE FLOW TO FOND B FROM BASIN IV & FOND C 5" ORIFICE
%
*¢% %% HYDEOGEAFH FOE FOND R
*%x¥%% FRESERVOIFR RFEOUTE THE DEVELOFED STOEM
FOUTE EESEEVOIE ID=7 HYD NO=107 INFLOW ID=t CODE=XZ4
QUTFLOW (CFSD STORAGE (AC-FT) ELEVATIONCF T

OO O, O 87 .00
). D8 0,081 £28. 00

0. 88 0. 16 8. 00

TIME IMNFLOW ELEY VOLUME QUTFLOW
(HES ) (RS (FEET) CAL-FT2 CF S

. 00 . Q0 87 . 00 . OO0 . O
i , O &7 . 00 . 000 . OO
1.60 3,27 88.17 . 095 . &3
- 1% 1.11 849. 2L . 180 33
e 2l . 73 83.19 177 . e
3, 00 .5 88. 98 . 160 - .87
4. 8O . 33 a383. &% « 133 « 77
T 20 . 88. 28 . 104 . &6
G .0 . 87.392 .76 . et
7« 20 .07 87 .64 . OO .S
8. 00 . O3 87.43 o D5 .
8. 80 . (0 87 .29 . 023 .17
5, &) . 01 87.13 1S . 11
10,40 . 01 B87.1% . 010 . 7
11. 20 . D0 a7 .04 . D07 . O3
158, Q0 . 0O 87 .03 . 00 . 3
12,80 . 00D H27 .05 003 O
13.60 . 00 87 .04 o 0 . 01
14,40 . Q0 B37.01 . D01 . 01
15, 20 . OO 87.01 . D01 . OO
FEAE DISCHARGE = L9783 OFS -~ FPEAE QCCURS AT HOUE et/
MAXIMUM WATER SURFACE ELEVATION = 89. 241

P

MAXIMUM STORAGLGE = L1817 AC-FT INCEEMENTAL TIME= . O33330HE

FEINT HYD ID=7 CODE=1
FARTIAL HYDEOGEARH 107 .00

FUNOFF VOLUME = 2.18351 INLHEDS = 3168 AURE-~-FEET

A Lamms W & B — S mmm M 2 8 G meee e wee T i ¥ s ey atir LA AR julm, F o ™ & g s e ™, % MY e A —-—



FEAE DISUCHAREE HEATE = L3S LES AL £« bbb HUUMS RS LN ARMER =

L0036 S, MI.
/7

+*
% % % %
*%¥BASIN V
COMFUTE NM HYD ID=8 HYD NO=108 AREA=0.001730 80 MI
FER A=0 B=18.738 C=0 D=81.72
TEP=0. 1333 HR MASS RAINFALL=-1
K= L O72E49HR TF = . 133300HR /TR RATIO = . S545000 SHAFE
CONSTANT, N =  7.106420
UNIT FEAK = 5.5816 CFS UNIT VOLUME = R-TYic B = 5326.28
FED = 2.1700
AREA = .001414 S0 MI 1A = . 10000 INCHES INF = 04000 1

NCHES FER HOUM
EUNOFF COMPUTED EBY INITIAL ARSTRACTION/INFILTRATION NUMEBEERE METHOD - DT

. D550

o= . 124018HR TE = . 133300HM E/TF RATIO =  1.005385 SHAFE
CONSTANT, N = 3.511218
UNIT FEAE =  .76190 CFS  UNIT VOLUME = 98BS E = 371.15
FEQ = 2. 1700
AFEA = LOO021E 50 MI 1a = .S0000 INCHES INF =  1.25000 I

NCHES FPER HOUR
FUNOFF COMFUTED EBY INITIAL AEBSTRACTION/INFILTRATION NUMEBER METHOD - DT

. D3353530

FRINT HYD ID=8 CODE=1
FARTIAL HYDROSRAFH  108.00
FUNOFF VOLUME = Z. 13840 INCHES = 1973 ACRE-FEET
FEAK DISCHARGE RATE = =,16 CFS AT 1.500 HOURS  BASIN AREA =

L0017 SR, MI.

*
ADD HYD ID=9 HYD NO=103 ID=4 ID=7/
FREINT HYD ID=3 C0ODE=1

FARTIAL HYDROGEAFH 109, 00

FUNOFF VOLUME = 2.29371 INCHES = 8813 ACEE~-FEET
FEAE DISCHARGE RATE = =.77 CFS AT 2. 166 HOUES BASIN AREA =
L0072 SR, Ml



ID=10 HYD NO=110 ID=8 ID=%3J

ID=10 CODE=1 20

ADD HYD

FREINT HYD

FARTIAL HYDROGREAFH 110,00

1.0786 ACREE-FERT
BASIN AREA =

2. 26361 INCHES =
&.65 CFS AT 1.532 HOUES

FUNDOFF VOLUME =
FEAE, DISCHARGE KATE =
0089 Sk, MI.

x

* ROUTING THROUSH FOND A FROM FOND B % FOND D % BASIN V 8" ORIFICE
*
ROUTE RESERVOIR ID=11 HYD NO=111 INFLOW ID=10 CODE=Z4

OUTFLOW(CFS) STORAGE CAZ-F T ELEVATIONCF T
0.0 0.0 86.0
1.58 ), Q058 87.0
e 17 . Q86 g88.0
2 79 . 147 893.0

P 0. 183 83,50

% .3 % ¥* 3 * x % * * ¥* * ¥ * .3 * ¥*

TIME INFLOW ELEV VOLUME OUTFLOW

e U T
e a )

3, OO0
4. 80
o . 0
€. 30
7 e 20
8. 00
8.80
J. 60
10,40
11,20
12,00
1. 80
13. 60
14,0
15,20

16. 00

CiF S0

. OO

. O0)
« (20

(FEET)

8t . Q0
86 . Q0
838. 07
89.31
g49.10
883 .53
87.88
K7.18
86. 7.2
86 .46
86 . 30
86. 13
8.1
B6e. 08
86. 00
8. 03
86 . 0L
8. 01
Bt . 01
86 . Q0
86 . 00

CAZ~FT)

IR
. OO0
. 90
. 167
. 154
M

L 080

. 00)
. )
. (YO0
. OO0

CIFD)

. 00
OO0
2wl
= e 30
2. 80
Seol
P 8 IV
1.5
. 9
. &%
. H1

. £0)

FEAK DISCHARGE = ».897 CFS - FEAK OCCURS AT HOUR 2. 47
MAXIMUM WATER SURFACE ELEVATION = 89.307
MAXIMUM STORAGE = L1631 AC-FT INCREMENTAL TIME=




FEINT HYD ID=11 CODE=1

FARTIAL HYDREOGREARFH 111. QO
RUNOFF VOLUME = e 26360 INCHES == 1.0786 ACEE-FEET
FEAK. DISCHAREGE FATE == .90 CFS AT = .46t HOURES BEASIN AREA =

L0089 S, MI.

FINISH

NORMAL FROGEAM FINIGBH A END TIME (HE:MIN:SED) = 14:04:140
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FOREWORD

INFILTRATOR]

SYSTEMS INC

This manual is intended to help the design professional plan a subsurface stormwater Maximizer
Chamber System that will meet all of Infiltrator Systems Inc.’s standards and specifications.

When more stringent requirements are imposed on the design process by local regulations, they

must be followed.

For design and technical assistance, call Infiltrator Systems’ Engineering Department at

1-800-221-4436.

INTRODUCING INFILTRATOR SYSTEMS INC.

Infiltrator stormwater systems.

After 9 years and the instailation of more than 200,000 chambers In
subsurface detention and retention systems, Infiltrator Systems Inc.
has once again advanced the state of the art. By studying the needs
of the engineering community and conducting extensive research
and testing, Infiltrator Systems has developed a product which offers
both maximum storage capacity and high strength - The Maximizer
Chamber System. The Maximizer Chamber System is the culmination
of an extensive effort which utihized Infiltrator Systems’ expertise in
the analysis of plastic structures, as well as the design expertise of the
engineering community. The result: the most viable subsurtface
stormwater disposal system on the market.

.

Environmentally concerned company.

Infiltrator Systems devotes over $500,000 a year to research and
development, creating new products that operate more efficiently
and conserve natural resources. Infiltrator Systems’ products take
better care of the environment by recharging the groundwater,
controlling flooding, avoiding stagnant ponds, and saving land for
green areas and other productive uses.

Infiltrator septic chamber systems.

The original—and still leading—polymer chamber system was
developed by Infiltrator Systems to replace old-fashioned stone
and pipe leachfields. Our patented, high-strength polymer
chambers have greater infiltrative capacity than stone and pipe
and are much easier to install, creating a totally modern approach
for residential and commercial septic systems. To date, 5 million
Infiltrator chambers have been installed throughout the United
States and overseas.




PRODUCT INFORMATION

PRODUCT APPLICATION.

The patent-pending Maximizer Chamber System is
ideal for subsurface stormwater storage in detention
facitities, and for exfiitration in retention systems.

It's an excellent alternative to all other methods of
stormwater attenuation, including surface ponds.
The Maximizer system can be used under pavement
or vegetated surfaces, for commercial, industrial,
recreational and even residential developments.

STORAGE AND STRENGTH CAPARILITY.

Maximizer chambers are open-bottomed structures that
have orifices in the sidewalls for optimal lateral water
movement throughout the chamber bed. Successive
rows of chambers are connected using PowerArch™
bridges. This unique feature ensures that practically
100% of the void space under the top of the chamber-
bridge system is avalilable for water storage.

Both Maximizer chambers and PowerArch bridges

are molded from high-density polyethylene for maximum
strength and resistance to chemicals typically found In
stormwater runoff. The system is designed to provide
the needed storage volume and the greatest possible
infiltrative soil-to-chamber bed interface. Its low profile
makes it ideal for use in areas with high water tables.

Maximizer chambers have a 31 cubic foot capacity.
The void between chambers (under the PowerArch

Chambers and
bridges interlock
to form beds of
any size, shape.

Low-profile system
s ideal for high
water table areas.

Sidewall openings
allow lateral water
movement through
the chamber bed.

SYSTEMS INC

For retention systems,
open chamber bottoms

bridge) is 16 cubic feet. Each square foot of chamber
bed can store approximately 2.15 cubic feet of

water. The Maximizer chamber and PowerArch bridge
have been field-tested for structural strength and
exceed an AASHTO H-20 (32,000 Ibs./axle) capacity
with 18" of properly compacted cover.

CLEANOUT CAPABILITY.

The Maximizer Chamber System can be cleaned

with a water jet and vacuum pump. The system Is
designed to receive pipe inlets between the chambers
under the PowerArch bridges. Sediment which falls into
this area is trapped and given time to settle, where it can
be contained and later collected. As a result, the sedi-
ment is prohibited from migrating into the stone below
the chambers. Proper pretreatment of runoff (e.g.: catch
basin sumps, hooded inlets, gross particle separators),
and the inherent storage capability of the Maximizer
system minimizes the need for frequent cleanings.

DESIGN CAPABILITY.

One of the greatest advantages of the Maximizer
system is its design flexibility. Adaptable to beds

and trenches of various sizes and configurations. the
Maximizer Chamber System allows the designer to

fit a stormwater attenuation system on nearly any site.

Access port for system
inspection and
sediment cleanout.

Chamber-bridge
system has
100% void area
for water storage.

High-density polyethylene
for strength and chemicai
resistance.

allow maximum infiltration.

Call 1-800-221-4436 for free technical and product information.
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PRODUCT SPECIFICATIONS
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The Maximizer Chamber System is manutactured by
Infiltrator Systems Inc. of Old Saybrook, Connecticut.
The system is comprised of Maximizer chambers,
PowerArch™ bridges, and endplates which fit the
chamber ends and bridge ends, respectively. These
structures are injection molded from high-density poly-
ethylene. The density of the polyethylene i1s a minimum
0.850 grams/cubic centimeter (ASTM D 1248, D1505).

MAXIMIZER POWERARCH

CHANMBER BRIDGE
Size, Wx LxH 34" x 87" x 30° 195" x 435" x 6
Volume 31 cu. ft.

16 cu. ft.

The top of each Maximizer unit is arched and the
bottom is completely open. Both the top and sidewalls
are corrugated for structural support. The inner corru-
gations have two 1.25" diameter holes at 12" and 18"
from the base.

—ach Maximizer unit has a nominal wall thickness of
0.15" and a bearing footprint of 3.61 square feet. Each
unit has a minimum sidewall open area of 0.043 square
feet per linear foot or 0.31 square teet per unit. The
sidewall openings measure 1.25" in diameter. There are
18 holes on each side of the chamber (36 total). The
units have interiocking latches to allow for indefinite
extension of the chambers into rows. A 2" overtap Is pro-
vided at joints between chambers. (Figure 1 shows the
Maximizer system with various system specifications.)

POWER ARCH BRIDGE

.

A 195

10% fines ranging from silt through sand

Compacted., well-graded cover containing
FIGURE 1 an even distribution of approximately
* to gravel. {98°. min. standard Proctor)

!

Maximizer
chamber— Woven

/ PowerArch Pavement
QEGIEXTHE—\ / [ brnidge /_
-.—l fod e (¢

‘ \ f r \ NS s S /
nc?rﬁ-wnve;\ \"'——!—f— :
fiter fabnc \\\ “‘\
N
N\
Crushed —~-_ _:‘;'f'?, .';
34 1172 \?'*Eg ";
\"}7&?{; i
TS

Suitable base 3 ';" |
{rrL'llin, 95°, Ff S |
g?or::?::d “\1\\5' %flj} o E, o~ S £
density) e RN

T \\ N’ \\ Q\\\\\

V1=3111

The PowerArch bridge spans the void between two
chamber sidewalls. The top of the PowerArch bridge

s arched and corrugated for structural strength. The
nominal wall thickness of the PowerArch bridge is
0.15". Like the Maximizer chamber, the PowerArch
bridge is equipped with interiocks that allow for the
construction of rows of indefinite length. A 1.25" overlap
IS provided at the joints between the bridges. Two
PowerArch bridges are needed to connect two parallet
Maximizer chambers.

The Maximizer Chamber System exceeds an H-20 load
rating standard of the American Association of State
Highway and Transportation Officials (AASHTO), and is
capable of supporting 32,000 Ibs./axle with 18" of prop-
erly prepared cover (excluding pavement).

MAXIMIZER CHAMBER

— 89 ————— ___>.|
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DESIGN ELEMENTS

In order to help ensure a proper installation and
satisfy conditions of the product warranty, certain
minimum design criteria must be met. The following
items must be included in each design to meet

the standards and specifications of Infiltrator
Systems Inc.

B To help ensure that the installation is in accor-
dance with Infiltrator Systems’ current standards and
specifications, a note indicating that the contractor
must contact Infiltrator Systems Inc. prior to installation
has to be placed on the plans. Notes and drawings
are available on the Maximizer CAD disk. Construction
must be in accordance with Infiltrator Systems’

current installation guidelines. This applies to materal
specifications as well as construction methods.
Contact Infiltrator Systems Inc. to ensure you have
the latest guidelines. *

E A minimum 3" thick layer of 4" - 14" crushed

stone must be specified on the bottom of the chamber
bed. This stone layer will be leveled and compacted
with a vibratory roller to provide a flat. smooth surtace
for placement of the Maximizer chambers. In retention
systems, the crushed stone needs to be washed to
orevent fines from clogging the soil surface. Crushed
stone must also be used in lieu of soil backfill around
the perimeter of the chamber bed in order to take advan-
tage of the infiltrative surface provided by the excavation
sidewall and provide proper structural support. This
stone has to be compacted with at least two passes of
a vibratory plate compactor in maximum one foot lifts.

E Soil compaction must be a minimum of 98% of
standard Proctor density (95% in single-grain sands) or
according to local code, whichever is more restrictive.
Compaction of stone is outlined in the current installa-
tion guidelines. pages 26-31.

E In loose. sandy soils with a blow count less than
6 in the base (Standard Penetration Test), the chamber
bed must be properly compacted to 95% standard
Proctor density using hydraulic (flooding) or mechani-
cal means.

E Be sure to add a note on the plan alerting the
contractor to dig an extra 2 feet around the base of the
chamber bed excavation to allow working space for set-
ting chambers and to facilitate the backfill compaction.

E In all systems, crushed stone is used as packfill
around the bed's perimeter. The sidewalls of the
excavation must be draped with filter fabric to prevent

This illustration shows a wate
downward facing 90° elbows.
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soil from intruding into the stone. Structural support
need not be provided by this filter fabric, and a
non-woven. 4 0z./sq. yd. geotextile such as Mirafi
140N or equivalent is sufficient.

E The water collection and inlet system should be
designed to intercept as much sediment and organic
debris as reasonably possible. Catch basin sumps,
downward facing 90° elbows on the catch basin pipe
outlets. settling tanks, sand filters, and other measures
can all be considered for this purpose. These can also
be used in combination with one another for the best
results. The most common and easiest method is 10
use 90° elbows in conjunction with adequate catch
basin sumps. Hlustrations of these measures can be
found on pages 21-22. All water quality inlets need to
be inspected on a regular basis and maintained as
necessary. It is recommended that a "Maintenance and
Inspection Schedule” for the stormwater management
system be included as part of the design. (See page 25.)

B Erosion and sediment control measures shoula
be an integral part of the plan, and must be designed
to protect the site both during and after construction.
These practices may have a direct impact on the water
quality of the site. Erosion and sedimentation can be
controlled by vegetation means. temporary sediment
barriers (silt fence. hay bales, fabric wrapped catch
basin grates), and strategic stormwater runoft man-
agement. Wherever possible, planning should aim at
preventing erosion. (See pages 23-25 for more detail
on erosion and sediment control planning.)

Call 1-800-221-4436 for free technical and product information.
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DESIGN ELEMENTS

Pictured here are the header and manifold pipes inleting through the
PowerArch end plates.

g The most common way to feed stormwater into
the chamber bed is through a header and manifold
pipe system. The Maximizer system can accommodate
up to an 8" diameter pipe at the PowerArch and a 12"
diameter pipe at the chamber. Typically, the inlet pipes
will enter the chamber bed through the PowerArch end
plates. Here are several tips to minimize the cost of
inletting (See page 21 for illustrations):

o Use the smallest number of inlet pipes which,
collectively, are capable of passing the anticipated
flow from the design storm (max. 8" pipe).

e When determining the number of inlet manitold pipes
required for the chamber system, note that every
Maximizer chamber allows for a maximum lateral flow
of 0.5 cfs per side. After a length of 2 chambers, the
lateral tlow exceeds the 8 inch inlet pipe’s flow capaci-
ty of approximately 1.5 cfs (at 1% slope). Therefore,
there 1s no need to inlet every chamber row.

e Minimize the length of the header pipe by determin-
ing the minimum number of manifold pipes needed
and accessing every other PowerArch section until
the desired number of inlet pipes are in place. The
orifices in the Maximizer chamber sidewalls will
allow water to spread throughout the chamber bed.

e The Maximizer Cleanout System is an option for
rows which receive water directly from inlet pipes.
(See page 24 for more detailed design information
regarding this cleanout feature.)

A second method of distributing water throughout the
chamber system is to run perforated pipe through the

INFILTRATOR}

SYSTEMS INC

stone layer at the chamber system’s perimeter or with-
in the chamber bed. The length of perforated pipe and
number of perforations must be sufficient to pass the
anticipated flows from the design storm. Only the top
half of the pipe should be perforated; the bottom half
will remain unperforated and used to collect sediment
that has escaped from contributing structures. (See
page 19 for illustration.) Stock pertorated pipe may be
used in lieu of custom-drilled pipe if the bottom half of
the pipe I1s wrapped In filter fabric. This fabric can be
fastened with plastic wire ties at intervals not exceeding
4 feet.

Still another method of inletting runoft into the chamber
bed is through the use of leaching catch basins.

In this case, the catch basins are set in stone within the
interior of the chamber bed. Water flows through the
sides of the catch basin structures, through the stone
blinding, and into the Maximizer chambers.

Em A reinforcement-grade woven geotextile must
be applied after the first 12" of compacted backfill, as
llustrated in the installation requirements. Geotextiles
appropriate tor this purpose include Amoco 2006

or equivalent geotextile with the following minimum
specifications:

Grab Tensile Strength 300 lbs.
Grab Strength Elongation 15%
Mullen Burst 600 PSI
Puncture 120 Ibs.
Trapezoid Tear 120 lbs.
UV Resistance _ 70%

EEI It IS important to have an adeguate pavement
design in traffic bearing applications. All such designs
should meet or exceed local codes and regulations.
Pavement thickness i1s not included in the 18" of
required cover, unless the pavement consists of
reinforced concrete.

EE Infiltrator Systems Inc. recommends a minimum of
one 4" diameter vent pipe for every 1,000 square feet
of bed area (or equivalent). Ventilation pipes must be
outletted to “daylight” and protected from traffic load-
ing and accumulation of trash.

EE All plans must be approved by Infiltrator Systems
InC. prior to implementation. Forward the plans to:
Staft Engineer, Infiltrator Systems Inc., 4 Business Park
Road, Old Saybrook, CT 06475.

Page 4
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DESIGN OF A MAXIMIZER CHAMBER BED

DETERMINING THE SYSTEM’S FUNCTION.

When developing a Maximizer chamber bed plan, the
design engineer must first determine the purpose

of the system. The need may be for stormwater reten-
tion or detention applications, “first flush” storage, or
some combination of these.

In order to meet the project objectives, it's important to
consider the natural characteristics of the site and adja-
cent sites to be able to determine the size and configu-
ration of the chamber bed(s). Soils, topography, water
table elevation, restrictive layers (e.qg.: ledge, hardpan),
and surface drainage patterns are some of the factors
that must be assessed in the preliminary stages of
design work.

All pertinent regulatory concerns must also be
addressed throughout the entire design process.
For design and technical support, contact Infiltrator
Systems Inc. at 1-800-221-4436.

REGULATORY REQUIREMENTS.

Regulations often dictate the type of system to be
used in a particular application.

[D’éten‘tion - gdetention system is one in which a
calculated volume of stormwater needs to be stored
within the chamber bed before being released. Outflow
s allowed at a predetermined rate based on particular
regulatory mandates and the calculated peak runoff
tor both predevelopment and post-development
conditions. Detention systems involve the use of con-
trolled-flow outlets, usually in the form of multi-stage
orifices or weirs, sized to allow specific flows at various
vertical stages within the storage system. Detention
systems are designed to drain completely within a
specified time period. usually less than 48 hours.

Retention - In a retention system, a calculated volume
of stormwater also needs to be stored within the
chamber bed system. Normally, no principal outlet is
used in retention systems and infiltration into the sail
S the primary mechanism for draining water from the
bed. Where retention systems are planned, soil perme-
ability and depth to the water table become especially
important. Depth to bedrock or other restrictive layers
must also be determined. In retention systems, it

s very important to intercept sediments and organic
materials suspended within the stormwater before

they reach the chamber bed.

INFILTRATOR}
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First Flush Attenuation - A first flush attenuation system
provides storage for the first 0.5" to 1.0 of rainfall over
the contributing watershed. The first flush of stormwater
runoff from paved areas and other impervious surfaces
carries a large percentage of the pollutants. Where the
protection of groundwater is of primary concern, it is
advantageous to store this water and subject it to the
soil's filtration and renovation capabiiities.

Flow exceeding the first tlush must be directed towards
a stream, storm sewer or other outlet where it can be
disposed of according to proper engineering practice.
The first flush design is similar to that of a retention
facility, except it is usually of a significantly lesser vol-
ume. Interception of solids through the use of water
quality inlets is very important to the longevity of this
type of system.

PRELIMINARY SITE INVENTORY AND
EVALUATION.
b

It is critically important to know the characteristics
of the job site. Listed below are some of the items

that should be quantified and qualified before pro-
ceeding with the final design. Remember, nothing

takes the place of on-site investigation.

Soils - Soil properties will have a great effect on the
design of a chamber bed system used primarily for
exfiltration (retention). An extensive subsurtace explio-
ration can detail soil types. locate the water table and
bedrock elevations. and expose any additional limiting
layers that may affect the soil's ability to transmit water.
Hydraulic conductivity (permeability) should be deter-
mined in all soil layers either to the water table or to an
underlying restrictive layer, such as rock or hardpan.
Permeabilities are usually expressed in feet per day.
and the most reliable permeability values are derived
from on-site sampling and laboratory analyses.

In chamber beds used for either retention or detention.
soils should be examined for their structural suitability.

Loose sands and clays subject to shrinking and
swelling will need special consideration during the
design process. For-best results, either test pits or
drilled borings should be used for site sampling.
Careful notes documenting these observations must
be recorded and kept as part of the project file.

Call 1-800-221-4436 for free technical and product information.
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DESIGN OF A MAXIMIZER CHAMBER BED

Hydrology - Site hydrology will determine how much
water flows into the site and at what rate peak flows
will approach the design point, the chamber bed. A
hydrologic analysis of proposed future site conaitions
must be performed and compared to an analysis of
oresent, undeveloped site conditions. This comparison
can be used to assess the need for various drainage
structures and their respective sizing. Hydrologic data
can also aid the design engineer in evaluating whether
the site would benefit most from detention, retention or
first flush attenuation.

Off-Site Conditions - The design engineer shoula
consider the size, condition, and capacity of any off-site
structures or watercourses which will receive water

from the site after the development is complete. The
need for remedial action to prevent accelerated erosion
or hydraulic overloading should be indicated.

PRELIMINARY SYSTEM SIZING.

SYSTEM CAPACITY.

For preliminary sizing, divide the required storage
volume (Vg) by 44.0 cu. ft./chamber to estimate the
number of chambers needed:

INFILTRATOR

SYSTEMS INC

HYDROLOGIC SOIL PROPERTIES CLASSIFIED BY SOIL TEXTURE

Effective Minimum
Water Infiltration
Capacity (Cw) Rate (f) Hydrologic
Texture Class Inch per Inch Inches per Hour  Soit Grouping
Sand 0.36 8.27 A
Loamy Sand 0.31 2.41 A
Sandy Loam 0.25 1.02 B
Loam 0.19 52 B
Silt Loam 0.17 27 C
Sandy Clay Locam 0.14 A7 C
Clay Loam 0.14 .08 D
Silty Clay Loam 0.11 .06 D
Sandy Clay 0.09 05 D
Silty Clay 0.09 02 D
Clay 0.04 02 D

V. / 44.0 cu. ft. = C (appropriate number of chambers).

C x 20.5 sq. ft. = A (area needed).

After the type of system (i.e.. detention, retention,
first-flush) and the needed storage volume have been
determined, a preliminary layout with respect to site
imitations and regulatory constraints/requirements
can be drawn. (Refer to page 17, Maximizer Materials
Worksheet for more details.)

Table 1 on the following page illustrates the average
Maximizer chamber volume. This varies with the width
of the bed, from a minimum of 31 cubic feet per cham-
ber in one row configuration to a maximum of 47 cubic
feet per chamber as the number of rows Increases.
The reason for this variability is due to the storage
capacity under the PowerArch bridges. This capacity
IS non-existent in a one row system, but Increases as
the chambers are placed side by side. The average
volume is expressed by the equation:

From this equation, the designer is able to determine
the average volume of each Maximizer chamber in the
bed, including the volume available between chambers,
and under the PowerArch bridges. For example, a
chamber bed with 100 Maximizer chambers that Is

10 chambers wide has a total capacity of 4,540 cubic
feet (45.4 cubic feet/chamber in a 10 row bed).

Vavg = 31+16 ((R-1)/R), which reduces to Vavg = 47-16/R, refer to Table 1.

("R" equals the number of rows in the chamber bed layout.)

Page 6
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| DESIGN OF A MAXIMIZER CHAMBER BED
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HYPOTHETICAL DESIGN EXAMPLES
FOR MAXIMIZER CHAMBER SYSTEMS
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EXAMPLE 1: RETENTION FACILITY.

A landowner wishes to develop a strip mall on a 5 acre
parcel which is now wooded. Due to regulatory con-
straints, all stormwater runoff from a 10-year frequency,
24-hour duration storm event must be stored on site.
There are no restrictive layers and the water table is 12
feet from the planned finished grade. The soil is sandy
loam with a permeability of 6 feet per day (Q).

The design engineer, knowing that his client can spare
none of his land surface to drainage facilities, opts to
use the Maximizer Chamber System. The engineer
decides to use USDA, Soil Conservation Service (now
Natural Resources Conservation Service), TH-55 —
Urban Hydrology for Small Watersheds. For the pur-
poses of this example, it will be assumed that the user
of this manual is familiar with TR-55. "Given” values,
below, are hypothetical and reflect the changes from

a wooded area into the proposed strip mall, which

will be about 80 percent covered with impervious
surfaces, including pavement and rooftop.

There is no principal outlet to the retention system.
However, the design engineer decides to install a

4" pipe to ensure that the system drains between rain-
fall events. To prevent pressure flow. vents are planned
at strategic locations. Although venting is important

in all subsurface stormwater systems, it is especially
important in retention systems where no other relief is
provided for pressure buildup. Infiltrator Systems Inc.
recommends a minimum of one 4" diameter vent pipe

Parking Spaces
E Z /Vent Pipe

c::::.r::r:::;/_ — e dane ]

2.83 (typ.) —= =

—'———l e — Ay —

Maximizer
Chamber
System

= T “T—1 Retention
System

ITRAERRNANA

Bushes
and Trees

Curb

=T 1 11 1 1
7.25 {typ.) —

- :—_-Catch Basin

for every 500 square feet of bed area (or equivalent)
Ventilation pipes must be outletted to “daylight” and
protected from loading and accumulation of trash.

The amount of retention volume needed will depend
heavily on rainfall intensity and duration. and the quality
of runoff reaching the chamber bed. The cleaner the
water, the longer the soil porosity will remain unencum-
bered with intrusion of fine soil separates which can
lead to clogging at the infiltrative surface. With this in
mind, make sure that all contributing catch basins are
equipped with adequate sumps and hooded outlets.

FIND THE STORAGE VOLUME NEEDED TO HANDLE THE 10-YEAR STORM:

The peak hypothetical flow for the 10-year storm (Qy) from the contributing drainage
area is 10 cfs. The total anticipated volume of runoff (V,) is 3.85" over 5 acres:

= (3.85") (5.0 acres) (1 ft./12") = 1.60 ac. ft.

From TR-55.

FIND THE AREA NEEDED TO STORE 1.60 ACRE FEET OF RUNOFF:

1.60 ac. ft. x 43,560 cu. ft./1 ac. ft. = 69,696 cu. fi.

To get the approximate square footage of the Maximizer chamber bed needed,
use a storage capacity of 2.15 cu. ft./sq. ft of bed to store 1.60 ac. ft.

69,696 cu. ft./2.15 cu. ft./sq. ft. = 32,420 sq. ft. of bed to store 1.60 ac. ft.

Page 8
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FIND THE AREA NEEDED FOR EXFILTRATION:
Using Darcy's Law: Q = KiA where:

K = permeability of the soil (saturated) in feet per day;

I = hydraulic gradient (ft./ft.) and will equal 1.0 on most sites chosen for exfiltration;
A = area available for exfiltration.

Note: Although no safety factor has been incorporated into this example, Infiltrator Systems Inc. recommends
the use of a reasonable safety factor when estimating the infiltrative capacity of.the soil to account for long-term
soil clogging. Long-term infiltration rates will vary with soil conditions and land use management practices.

Where retention systems are required, regulations may ber bed is needed to store the anticipated runoff,
also stipulate a maximum draw down period, during check to see that this area is sufficient to exfiltrate the
which the exfiitration bed must drain completely. It's runoft within the desired period.

not uncommon to plan for a maximum draw down
period of ten days. Since about 32,420 sq. ft. of cham-

Q = 6 ft./day x 1.0 ft./ft. x 32,420 sq. ft. = 194,520 cu. ft./day or 4.47 ac. ft.
1.60 ac. 1t./4.47 ac. ft./day = 0.36 days or 8.6 hours will be needed to drain the chamber bed.

Since this far exceeds the infiltration rate required to To determine bed size. use Table 1 on page 7 anc
drain the bed within the required ten day period, the assume 30 rows of chambers. The average storage
bed size of 32,420 sq. ft. I1Is adequate not only to volume is 46.5 cubic feet per chamber, including the
provide for the needed exfiltration, but also to supply volume beneath the bridges.

the required storage.

Note. The maximum bed size is 300 chambers For this
example. assume that the beds will pe limited to 90 feet
in width, including overexcavating the perimeter

69,696 cu. ft./46.5 cu. ft./chamber = 1,499 Maximizer chambers.

Use five chamber beds, each 30 chambers wide and 10 chambers long.
This will require a total of 1500 Maximizer chambers.

Call 1-800-221-4436 for free technical and product information. Page 9




HYPOTHETICAL DESIGN EXAMPLES
FOR MAXIMIZER CHAMBER SYSTEMS

EXAMPLE 2: DETENTION FACILITY.
A landowner wishes to develop a strip mall on a 5
acre parcel of land from which runoff discharges into
a nearby road drainage system. Due to requlatory
constraints. the landowner cannot increase peak dis-
charges produced by the 10-year frequency, 24-hour
duration storm event. The soils are slowly permeable
and won't contribute significantly to draining the
detention facility. The landowner hires a professional
engineer to generate a site design, including a
stormwater detention system. The landowner needs
all the land on the site for his proposed commercial
development, and after considering a surface

pond, decides that a subsurface facility under the
parking area is most sensible. The engineer decides
to use USDA. Soil Conservation Service (now

known as Natural Resources Conservation Service),
TR-55 because volumes are an integral part of this
hydrologic analysis method. For the purposes of this
design example. it will be assumed that the user of
this manual is familiar with TR-55. “Given” values.
below. are hypothetical and reflect the changes from
a wooded area into the proposed strip mall which

INFILTRATOR]
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will be about 80 percent covered with impervious
surfaces. including pavement and rooftop. The
drainage area will be synonymous with the 5 acre
site. In most cases. water contributed from off-site
sources must also be considered.

r—a— 2,83 (typ.)

Q, = Peak discharge (cfs) from the watershed (present) before development, used as the
maximum allowable discharge from the detention facility for the design storm.

Q. = Peak discharge (cfs) from the watershed (future) after development, used as the peak
inflow to the detention bed for the design storm.

V. = Volume of runoff (in./ac. or ac. ft.) from the drainage area.

V, = Volume of storage (in./ac. or ac. ft.) to be provided.

As mentioned earlier, the discharges ana

runoft for this example are already given to

help simplify the problem. The volume of

detention storage required I1s calculated by

using the graph in Table 2 and the eqguation, >

Vg = (Vg/V) V. =
=
2
7

TABLE 2

Types |, IA. Il & Il are defined in TR-55.
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HYPOTHETICAL DESIGN EXAMPLES
FOR MAXIMIZER CHAMBER SYSTEMS
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10-YEAR-24-HOUR STORM (TYPE 1l STORM DISTRIBUTION):

Q, = 12 cfs (present).
Q; = 15 cfs (future).

V. = 3.85" over 5 acres or 1.6 acre feet (3.85" of runoff from a 5" rainfail).

QO /QI = 0.80.
V. /V, = 0.18 (from Table 2 on page 10).

V; = (0.18) (1.6) = 0.29 ac. ft. storage required for the 10-year storm.

From the above exampile, it is concluded that a total of
0.29 acre feet of storage is needed to accommodate
the increase In runoff from a 10-year storm event. Next
we must determine the size of the chamber bed needed

for storage, and that it will fit within the site, taking into
account all natural and artificial constraints. In this case
we will assume that there is a square area, 200 feet by
200 feet, available for stormwater bed installation.

FINDING TOTAL AREA NEEDED FOR CHAMBER BED:

(0.29 ac. ft.) (43,560 sq. ft./ac.) = 12,633 cu. ft.

Calculate the approximate size of the Maximizer chamber

bed by dividing the total volume by 2.15 cu. ft./1 sq. ft.

12,633 cu. ft./2.15 cu. ft./1 sq. ft. = 5,876 sq. fi.

A chamber bed of this approximate area will fit easily into the available 40,000 sq. ft.

(200 ft. by 200 ft.).

Try using 30 rows wide. Each chamber is 34" wide

and 87" long. Therefore. a bed with 30 rows will be
about 85 feet wide. From Table 1 (on p. 9), the average
storage volume per chamber is 46.5 cubic feet. The
needed storage volume (12.633 cu. ft.) divided by 46.5
cu. ft./chamber indicates that 272 Maximizer chambers
are needed. Use 270 chambers in a bed which i1s 30
rows wide and 9 chambers long. (Calculate the void in
stone around the bed’s perimeter and under the cham-
bers to compensate for 270 chambers rather than 272.)
Therefore, the length of the chamber bed wiil be about
63 feet. The actual square footage of the chamber bed
will be 85 feet by 63 feet or 5,355 square feet, exclu-
sive of any over excavation around the bed’s perimeter.

The design engineer must now design the outlet SO
that only the prescribed rate of outflow is allowed from
the system. The outlet must pass no more than the Qg
value for the design storm, which in this case Is the
10-year storm, where Q4 = 10 cfs.

Note: Various types of outlets will require different flow

equations and may involve pipe flow, weir flow or other
types of flow at the aiscretion of the design engineer.

It is also possible to plan multi-stage outlets when
considering detention for more than one design storm
within the same system. The design procedure would
be similar for that described above, except that incre-
mental or stage storage within the detention structure
would need to be gquantified and the outlets from the
system would need to be designed accordingly.

TWO-STAGE OUTLET.

In addition to the storage requirements for the 10-year
storm discharge of 12 cfs (from the above example), a
decision was made to limit the 2-year outflow discharge
to 8 cfs because of potential damages to a roadside
ditch located downstream from the project site. Using
TR-55, it is determined that the 2-year peak discharge
(future/developed condition) would be 10 cfs and the
runoff will be 3.2°.

Call 1-800-221-4436 for free technical and product information.
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. HYPOTHETICAL DESIGN EXAMPLES

FOR MAXIMIZER CHAMBER SYSTEMS INFILTRATOR}
SYSTENMS INC

WORKSHEET #1: DETENTION BASIN PEAK Project ____ _Sth "Til You Drop -
OUTFLOW, STORAGE VOLUME (V.) KNOWN. s MS " Date 04/30/96
The following example shows how Worksheet #1 on _

page 14 is used to compute the V, of 0.24 ac. ft. and Location___ Anywhere USA

Enax Of 101.6 ft. for the first stage. An Eq 5, of 101.6 1t Checked by _PL o Date  04/31/96
is the crest elevation of the second stage outlet.

] Present j Developed (Check One)
* E ax = The maximum elevation for a given stage 2-Stage Structure
05— 71— T —
. Emax|
= 102.4
o> 102
S
P 101.6}
O
-
e Emax
s 101]
9 !
LL]
100
0.4
Detention basin storage (ac. it.)
1. Data: 6. Compute Vs o 018 -O 15
Drainage area . ... ... A = 0.0086 mi Vi C =
Rainfall distribution type 2 Qg "
(L IA, ”! “I) — I” ‘ T ............... O 8 - —-O 80—-—-1
T o (Use Vs and Table 2) " il
Stage Stag_e__ Vi ]
B 8. Peak inflow discharge, 10 15
2. Frequency.......... yr 2 10 o [ cfs —
--:-—- _ 9. Peak outflow discharge, R *
3. Storage volume, & 12
Ve o oft 0.20 | 0.29 S RERREREITRES cfs .
- (9o =i (o) }
4. Runoff, Q........... in 30 | BBE 9 _
— 10. Maximum stage, Eq 2y 101.0 | 102.4
5. Runoff volume, _ — (From plot) SR MR
Vi ac-ft 1.33 1.6

" 2nd stage q, includes 1st stage q,.
From TR-55.

—— —— el e —— - [ — ——

Page 12 . Call 3-800-221-4436 for free technical and product information.



HYPOTHETICAL DESIGN EXAMPLES

FOR MAXIMIZER CHAMBER SYSTEMS INFILTRATOR

SYSTEMS INC

Due to the system's low profile, the outlets at each stage will
be rectangular weirs. The rectangular weir equation is:

q, =3.2L, H,/'>

where:

d, = peak outflow discharge (cfs)
L., = weir crest length (ft.)
H,. = head over weir crest (ft.)

For the first stage:

H, = E o« - weir crest elev.(assume elev. 100.00 ft. at bottom of bed),
101.6(ft.) - 100.0(ft.) = 1.6(ft.) and,

L, =8 cfs/(3.2 f.)(1.6 ft.)" = 1.24 fi.

The width of the first stage-weir outlet is 1.25 feet, the height is 1.6 feet.

The second stage is then sized to discharge at the for water storage. First, it is necessary to compute the
correct rate using an kEp,, Of 102.4 ft. which corre- discharge through the lower outlet (first stage) with &4,
sponds to the approximate top of the area available of 102.4 ft.

L., = 1.24 ft. (first stage) and,
H, =101.6 ft. - 100.0 ft. = 1.6 ft.

Using these values, determine the discharge (q,)
through the first stage:

qd, = (3.2 ft./sec.) (1.24 ft.) (1.6 ft.)'* = 8.0 cfs.

Now, compute the required weir crest length (L) for the second stage.
Since the second stage crest elevation is 102.4 fi:

H, = 102.4 ft. - 101.6 ft. = 0.8 ft.

And, since q,, for the second stage equals the total q, from the 10-year
storm minus the q, from the 2-year storm, then:

g, = 12 cfs - 8 cfs = 4 cfs. Therefore,
L, =4 cfs/(3.2 ft.) (0.8 ft.)'° = 1.75 fi.

The width of the weir opening between elevations 101.6 ft. (E,,, first stage)
and 102.4 ft. (E,, Second stage) is 1.75 feet.

®

Call 1-800-221-4436 for free technical and product information.
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WORKSHEET #1: DETENTION BASIN PEAK
OUTFLOW, STORAGE VOLUME (V,) KNOWN.

INFILTRATORR

SYSTEMS INC

Project _ _

By _ Date ____
Location _

Checked by Date

[] Present [] Developed (Check One)

et

| 3 - | --1-

= ———  —— —

Elevation or Stage (it.)

1. Data:

Drainage area . .. ... . Am
Rainfall distribution type
(1, 1A, II, 1)

2. Frequency.......... yr

3. Storage volume,

4. Runoff Q.......... . in
5. Runoff volume,

(v QA x 53.33)

" 2nd stage q, includes 1st stage q,.
From TH-55.

Detention basin storage (ac. ft.)

1st
Stage

Stage

Page 14

6.

10.

Compute Vs
Vr

Qo ... In
S
(Use _:/fs_ and Table 2)

r

Peak inflow discharge,
o cts

Peak outflow discharge,

Maximum stage, E,
(From plot)

Call 1-800-221-4436 for free technical and product information.




SYSTEMS INC

WORKSHEET #2: DETENTION BASIN Project
STORAGE, PEAK OUTFLOW DISCHARGE
(qo) KNOWN By —_ — . Date
Location
Checked by __ Date
] Present [ ] Developed (Check One)

Elevation or Stage (ft.)

I
I

1. Data: 6. Vs ... - |
Drainage area . ... ... Am mi* Vi |

Rainfall distribution type (Use —g-Q-and Table 2)
(1, 1A, 11, 1) = |
— 91 7. Runoff,Q.......... n B
Stage Stage
— 8. Runoff volume, _"'_' -
2. Frequency.......... yr l Vi ac-ft |
(V. = QA X 53.33)
3. Peak inflow discharge, B
S I cfs -t 9. Storage volume, B
Voot N ac-ft
4. Peak outflow discharge, * (Vs =V, (V&) )
r
0 cfs

10. Maximum stage, E .«
(From plot) —_— o —

5. Compute Yo ... ... ...
of

" 2nd stage q, Includes 1st stage q,,.
From TR-55.

Call 1-800-221-4436 for free technical and product information. Page 15




HYPOTHETICAL DESIGN EXAMPLES
FOR MAXIMIZER CHAMBER SYSTEMS

EXAMPLE 3: FIRST FLUSH FACILITY.

Due to water quality concerns within the region, all new
commercial developments are required to separate the
“first flush™ and prevent it from entering directly into

surface water bodies or watercourses. In this example,
it is required that the first inch of rainfall which falls

onto the new pavement be stored in a first flush facility
and allowed to extfiltrate into the soil. The parking area

IS WO acres.

Therefore:

INFILTRATOR

SYSTEMS INC

H
L

Parking
Spaces

| | 2.83 (typ.)
Maximizer
i ghamber
ystem
Bushes 74 |
and Trees (Retention)
Curb | |

7.25 (WD-):r

fCatch Basin

1" x 1 ft./12" x 2 ac. x 43,560 sq. ft./1 ac. = 7,260 cu. ft. of needed volume.

TO ESTIMATE THE SIZE OF THE CHAMBER BED:

7,260 cu. ft./(44.0 cu ft./chamber) = 165 Maximizer chambers are needed.

Each chamber is 20.5 sq. f. in area, therefore:

165 chambers x 20.5 sq. ft. = 3,383 sq. ft.

Given the site constraints, such as bedrock and
underground utilities, it is determined that a bed s
of 60 ft. by 60 ft. will fit best. A width of 60 ft. will a

chamber in a 20 row bed configuration, refer to Table 1

1ze on page 7. From this table, the average volume per

oW chamber is 46.2 cu. ft.

for 20 rows. To determine the average volume of each

TO FIND THE PRECISE NUMBER OF CHAMBERS NEEDED:

7,260 cu. ft./(46.2 cu. ft./chamber) = 158 Maximizer chambers;

use 20 rows of 8 Maximizer chambers.

Total number of chambers = 160 chambers.

This will provide 7,392 cu. ft. of storage which exceeds the needed 7,260 cu. ft.

The remainder of runoff from any given rainfall event
will bypass the first flush storage facility and enter

INtO a storm sewer, watercourse or otherwise be

disposed of in @ manner consistent with appropriate

engineering practices.

Page 16

Call 1-800-221-4436 for free technical and product information.




MAXIMIZER MATERIALS WORKSHEET

FIND THE FOLOWING:

INFILTRATORS

SYSTEMS ING

Project

By _____ Date

Location ___ o
Checked by _____ Date

(] Present [] Developed (Check One)

sq. ft. (A)

:] rows (R)
: cu. ft.

chambers (C)

N —

::I bridges (P)

il

. —l sq. ft. (S)

—_—\ cu. yd. (E)

sqg. yd. (F)

tons of stone

\ end plates (M)

i | end plates (Mg)

1. Required storage volume (Vg) = .o
2. Approximate bed size for siting purposes: The capacity of each sq. ft. of bed is

approximately 2.15 cu. ft.; Vg/2.15 = i,
3. Approximate bed layout (length x width). Divide desired bed width by 2.83 ft.

(width of chamber) to calculate actual number of Chamber rows = ...
4. The average volume per chamber (Vavg)(Using “R”and Table 1) = .....oooiiiiiiian,
5. The actual number of chambers (C) needed: (V) I(Vavg) — =
6. The number of PowerArch bridges needed (P): 2((C) /(R)) x ((R) -1) = ...
7. The actual size of the bed (S): (C) x 20.5 sq. ft./chamber = ...
8. Quantity of excavation (E): (S) x 4.5 ft. (depth) x 1 cu. yd./27 cu. ft. = .......
9. Area of filter fabric (F):(C) ___ /(R) _ x 7.25 ft. (unit length) x

4 ft. (fabric width) x 2 sides x 1 8. yd./ 9 8q. ft. = oo
10. Quantity of stone (Vg ): [(S) _  x0.25ft.x 1 cu.yd./27 cu. ft. = cu. yd. (Vg)

(Vgr ) x 1.5 tons/cu. yd.] + [(Rx 6) + 2C/R] (4 sq.ft.) = oo
11. End plates needed:

Maximizer “A” end plates (M,): (R) FOWS S eeveiinirnrineeenreneriesraerinenneennsennssnns

Maximizer “B” end plates (Mg): (R) FOWS = oeeeneiieetnereeennereenereaeensraneraneranen.

PowerArch “A” end plates (PA,):[(R) TOWS - 1] = o

PowerArch “B” end plates (PAg):[(R) FOWS - 1] = oo,

end plates (PA,)

L. i endplates (PAg)

Call 1-800-221-4436 for free technical and product information.
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MAXIMIZER COST ESTIMATE WORKSHEET

INFILTRATORE

SYSTEMS INC

Project ——
By . ) Date
Location -
Checked by _ ] i Date L
[ ] Present [ ] Developed (Check One)
FIND THE COST OF THE SYSTEM:
Quantity Cost
Chambers I [CRaMDEr = e, $
Bridges X$___ IOrAQe = e $
End Plates (chambers) ___x¥% fend plate = ... $
End Plates (bridges) x9S o end Pl = $
Filter Fabric (sq. yd.) X 3 SO, YA, S s S
Stone (tons) X 3 SO = S
Excavating cost (cu. yd.) X% JCU. YA, = e, $ L
Total Material Cost PIUS EXCaVAION = oo e S| _

The above does not include labor costs, except for excavating. The total installed cost, including labor,

should be between $2.50 - $2.95 per cubic foot of storage vo
this does not include catch basins, piping, or other periphera

ume provided, depending on regional costs.
drainage structures.

Note: Cost can vary considerably depending on local conditions. This worksheet 1s provided as a guide only

FPage 18
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DIMENSIONAL DRAWINGS OF

MAXIMIZER CHAMBER SYSTEM INFILTRATORA
STORMWATER ELEMENTS SYSTEMS INC

MAXIMIZER SYSTEM PERFORATED PIPE DISTRIBUTION METHOD

Not to Scale Not to Scale
gﬁt:v?eiddﬁgfrgﬁi:;::gf:aoc;eadp;?gsrrn cac::ttsining E‘.t:}e;atc)h basin gfr‘;’:{‘sh?tzl1 gﬁne gdar]hule or catch
. - 1- a _
10% fines ranging from silt through sand From N\ P sin (typ.) /
Geotextie o gravel. (98% min. standard Procion contributing SN R AT e S AT
reinforcement ggg.;g G e j@!&fgﬁﬂé O SRR R s \.;_-3.
LAY, Sovasena -‘G'
Maximizer PawerArch ] e '?.‘.:‘J':":.!‘f‘ Sadestre
chamber Pavement bridge 22 P
_ 6“ e . i
TR AT TR T 777777777 7777277 1 a1 s
| 4 ]
. I Determine min. HEAT HifS
length of pipe - v
18" ref. orifice size and A% .12
12" quantity, and Ay
pipe dia. o4 B _
‘ based on ,
| anticipated flow. L
p :: - - L _ d
; : -
Crushed ’ | =
stone 30
3/4" - 1-1/2" - — 3 ' __!
Maximizer . N i [
chamber ﬂ g 3‘E l |
ey avm— A} | —
Suitable base system 3—:.]: E;T'i: ;
(mln' gsub ™ : Erw:‘f-n' P .‘:"f. -ﬂ" '.';."".."-w.l.#“: L —— | P :t "':
standard  IREX AR TP C TR T T 18 S| : = = | | |
Eéiii?yr; N \ \/ /\//\//\/ \,/)3 3" min Y: -¢— Refer to "Typical
g . efer o "lypica
/\\/\\ \ \/ \ N 2 52 Cross Section
Vi=31#3 |7 Y Perforated Pipe
V2 = 16 ft3 68" . - Distribution Method"

PERFORATED PIPE DISTRIBUTION METHOD

Not to Scale

Compacted, well-graded cover containing
an even distribution of approximately
10°%. fines ranging from silt through sand
to gravel. (98°. min. standard Proctor)

Reinforcing PowerArch
geotextile bridge

FPavement
Filter " "
fabric rﬁ r 18
7\

EANTANH _ TV 777 77 AT
%/zi\i S —= 7

Size pipe and /
orifices to handle .

anticipated flow.
Holes in top half
of pipe only.

SAN

Maintain min. 6"

/

from chamber )4 CPTSINA
sidewall or / e ﬁ""""!i“i""t:_- A bt , | 1N/ SN D W1
excavation &%{fzﬁ:ﬁl{l-ﬂ:{i R AR W T oA RV ;5%1‘-:1!'!. - —— 1
sidewall and - / / / f
tsi / /
g? ps; :_»,d: N /\\\/\\\/\\\f\\ AN /\\\f\\\f\\\ NN\
gt;unsged In lteu of custom drnilled pipe, stock pipe wrapped
34" 1.1/ on the bottom half with filter maternai can be used.

Fabric can be held in place with plastic wire ties Maximizer Chamber (typ.)
at intervals not exceeding 4 ft. in length.

Call 1-800-221-4436 for free technical and product information. Page 19




DIMENSIONAL DRAWINGS OF
MAXIMIZER CHAMBER SYSTEM
STORMWATER ELEMENTS

INFILTRATOR}

SYSTEMS INC

PLAN VIEW OF THE MAXIMIZER CHAMBER SYSTEM

Not to Scale

3" layer of
crushed stone
3/4" - 1-1/2"
24" x 24"
around entire
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R R P NS0 Lo
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SRR AR
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beneath chamber
system

PowerArch
bridge

L
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%

L
»

g
¢

Pipe size
4" _ Btl

Pipe headers may be
used {0 detain the water
when used with an
overtiow or to retain the
water when used with a
solid end plate.

INSPECTION PORT DETAIL

Not to Scale

FProvide protective cover

N pavement. Pipe must not
form load column between
surtace and chamber.

Geotextile
fabric

Compacted
fill

Compacted. well-graded
cover containing an even
distribution of approximately
10% fines ranging from silt
through sand to gravel.
(98% min. standard Proctor)

4" Schedule
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DIMENSIONAL DRAWINGS OF

MAXIMIZER CHAMBER SYSTEM INFILTRATORZ
STORMWATER ELEMENTS SYSTEMS ING

WATER QUALITY INLET SYSTEM

Not to Scale
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DIMENSIONAL DRAWINGS OF

MAXIMIZER CHAMBER SYSTEM INFILTRATOR]
STORMWATER ELEMENTS SYSTEMS INC

TYPICAL CATCH BASIN SUMP
Not to Scale

Pavement

4

To detention - ..:’ ,
system ‘l
v [ —
ol —— To retention
Controlled flow /.. 'f C[ | - system
orifice plate L g
/ a7 | Notes:
To stormsewer E 2ft.mn. | N 1. Precast catch basins may be used
system « | catch basin ™ to detain the water when provided with
.Sy sump . an overflow outtall.
R R ) 2. Catch basins should be provided
- . ~ with the maximum sump depth possible.
CROSS SECTION A minimum 2 ft. sump is recommended.

SEDIMENTATION STRUCTURE
Not to Scale

B -

: _‘_8" - _SS

. - .“'l - S [ g — : P
R 4"
| | — ERLELE f—2' - 1 5/8"
A — A
| I =) | o . —
S
| — S —
, g |-
| - I O
i
U R I S %
S - | 2
£ 4
PLAN VIEW B e '
- l 4« 4
Curb iine ‘ L__ 6| - 0“
6“
Std. M.H ‘/ Std. type "C" CB 7 -0 |
e frame and cover
frame and SECTION B-8
cover
See note™™* L
B o Design Loading:
4 10" min. Standard units: AASHTO H10-44
- 2' .1 3/8" — Optional units; AASHTO H520-44
| Steel Reinforcement — ASTM A-615-75
‘1 T. Grade 60 1" min. cover
! ,. Concrete Minimum Strength — 5000 p.s.i. @ 28 days
1 Maximum Inside Height for 2 Piece Chamber - 8"

y.
e See note” Roof and Sidewall Openings as Specified
]

* Construction joint sealed with 1" dia. butyl rubber
or equivaient.

9

Height of baffle variable
2" above C.L. of outlet
—

** Baffle construction to be of cast material with thru holes

g8 -0" — l ‘ above outlet flow line or mortared cement blocks with

weep holes above outlet flow line.

91 - Oll

SECTION A-A *"*Adjust M.H. tframe to suit required field height.
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EROSION AND SEDIMENT CONTROL

INFILTRATORH

SYSTEMS INC

- e LA

Land that has been disturbed is often void of
vegetation and slopes to some degree. Construction
sites are conducive to concentrated flows and
almost any irregularity in the landscape has the
potential to become a watercourse. The combination
of bare ground, concentrated flow, and slope make
construction sites prime candidates for accelerated,
gully erosion. If left unchecked, erosion and sedi-
mentation may require significant on-site and off-site

cleanup efforts, often at a high cost. |

The following principles of erosion & sediment control
should be considered during the planning and con-
struction phases of any site developments.”

1. Keep land disturbance to a minimum — Plan the
phases of development so that only the areas actively
being developed are exposed. All other areas shouid
have natural vegetation preserved, have a good cover
of temporary or permanent vegetation establisned, or
be heavily mulched.

2. Stabilize disturbed areas — Permanent structures.
temporary or permanent vegetation, and mulch (or &
combination of these measures) should be employed
as quickly as possible after the land is disturbed.

3. Keep runoff velocities low — The removal of exist-
ing vegetative cover and the resulting increase In
impervious surface area during development will
increase both the volume and velocity of runoff. These
increases must be taken into account when providing
for erosion control. Slope lengths should be kept
short, gradients low. and vegetation preserved where
nossible to minimize velocities of stormwater runoff,
hence reducing erosion hazards.

4. Protect disturbed areas from stormwater runoft —
Install erosion control or stormwater management
measures to prevent water from entering and running
over disturbed areas, and to prevent erosion damage
to downstream tacilities.

5. Install perimeter control practices — Use practices
that isolate the development site from surrounding
areas. This can be done through filtration of runoft
(silt fence or haybale check dams) or storage/settle-
ment basins.

6. Implement a thorough maintenance and foilowup
program — Measures which are taken to minimize ero-
sion and sedimentation will have been installed in vain
if maintenance is not performed on a periodic basis.

7. Assign responsibility for the maintenance program —
Responsibility for the installation and maintenance of

erosion and sediment control measures should be
assigned to one person who is at the construction site,
on a full-time basis, throughout the construction process.

Infiltrator Systems Inc. encourages comprehensive
erosion and sediment control planning, recognizing
that sediment is a symptom of the erosion process
and that prevention of erosion should be the primary
objective of a good erosion and sediment control plan.
Containing sediment is a secondary objective which
must also be addressed on most sites to prevent
off-site impacts.

This philosophy should also be applied to underground
stormwater storage facilities; that is, intercept sediment
before it gets to the storage facility. The most effective
and economical long-term sediment control within such
systems is through pretreatment with catch basin
sumps, 90° elbows at catch basin outlet pipes, and grit
chambers. These measures can be used in combination
for best results. Periodic maintenance of these features
IS essential.
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This illustration shows a water ¢
downward facing 90° elbows.
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As a minimum, Infiltrator Systems Inc. recommends the
use of a catch basin with a minimum of 2 feet of sump
below the outlet pipe invert, and an upside down 90°
elbow on the pipe which leads from the basin to the
chamber bed.

Temporary erosion and sediment control measures
include the use of mulch, temporary vegetation, hay-
bale check dams, fabric-wrapped catch basin grates,
sediment basins and diversions.

* From the Connecticut Guidelines for Soil Erosion and Sediment Control, Connecticut Council on Soil and Water Conservation. revised. 1988.

Call 1-800-221-4436 for free technical and product information.
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EROSION AND SEDIMENT CONTROL

INFILTRATORA

SYSTEMS ING

SYSTEM MAINTENANCE.

When using the header/manifold pipe inletting method, it
may be necessary to clean the Maximizer chamber bed
from time to time. The frequency of needed cleanings
will depend on the efficiency of runoff pretreatment and
the management practices within the contributing water-
shed. Infiltrator Systems Inc. encourages designs which
are conducive to adequate pretreatment of runoft.

MONITORING.

n order to monitor conditions within the chamber bed,
it IS recommended that observation stations be placed
iN access ports in the rows that receive water from the
nheader/manifold system. These observation stations
can also be used to remove the sediment-water slurry
formed during system cleanout, and for system
ventilation.

CLEANOUT.

El Insert a 2"or 3" hose from a high-pressure

pump source into the cleanout port which leads Into
the 4" pertorated pipe under the PowerArch sections.
Maneuver the hose back and forth, forcing sediment to
go into suspension. Do not allow murky water to flow
iNnto oritices in the Maximizer chamber sidewall. It may
be necessary to stop pumping, allow the water level to
drop, and then repeat this procedure in order to pre-
vent water from entering the orifices.

EI Remove sediment-laden water from the receiving
catch basin or manhole using a pump, such as a "mud-
sucker.” Care should be taken to remove this water from
the site and dispose of it In a manner consistent with
good environmental practices. in lieu of backflushing to
a catch basin or manhole, slurry can be pumped from an
access port located In the same row of bridge sections
that receives water from the high-pressure pump source.

PERFORATED PIPE DISTRIBUTION.

Header & Manifold Inleting System.

E.I Inspect the stormwater system to determine the

need for cleanout. Systems should be checked at least

once a year. It sediment within the catch basin sump
1S within 6" of the bottom of the 90° elbow, or within &
of the bottom row of orifices under the PowerArch
sections, the sediment should be removed.

E Remove covers from the access port(s).
(See illustration below).

PLAN VIEW TYPICAL MAXIMIZER BED
Not to Scale

\ Maximizer chambers

Catch basin

ﬂ Same as above.

g iInsert a 2" or 3" hose from a high-pressure pump
source Into the pertorated conduit which runs between
structures along the perimeter (or within the interior) of
the chamber bed. Proceed towards next structure along
the bed’s perimeter, forcing accumulated sediment to
move in the direction of the pressurized water flow.

E Same as #4 above.

INSPECTION AND MAINTENANCE

Not to Scale
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EROSION AND SEDIMENT CONTROL
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MAINTENANCE AND INSPECTION SCHEDULE.

Infiltrator Systems Inc. recommends that the land owner use this schedule for periodic system maintenance to ensure its proper function.

SEDIMENT CONTROL LEVEL* INSPECTION** MAINTENANCE***

! —

Sediment Basin Primary Quarterly or after Excavate sediment
large storm event

el ——— ——— - S—

Swale with Primary Quarterly or after Excavate sediment
Sediment Dams large storm event -
Swale with Drains Primary/Secondary Quarterly or after -xcavate sediment from swale;
large storm event pump, vacuum or excavate

sediment from yard drains

Swale/Median Strip Design Primary/Final Quarterly or after Replace fabric & stone Inject water
large storm event into the chamber, suspend silt,
and pump chamber

il e

Parking Lot Perimeter Primary/Secondary Biannually Inject water, suspend silt and
Design pump chamber
Catch Basin :Sump | _Pr;;nary - Quarterly ] Excavate, pump or vacuumm
Sedimentation_srtructure | -I:r-;mary e Quarterl;ﬂ o Excavate, p.ur—r;;r ve;cuum
Catch Ba;n F’rimar;/S-econdary Af_t-e-; all storm e_;;nts | Clean and rep_;;ce filter bag
Back.ﬂow l.:)esign | Prilméry/Secondary B Ouar:[_;&/ | Excavate: pump or vacuum
Sedimentation Control | Primary/Secondary _guarterly | Excavate, pump or vacuum

and lrrigation Structure

el - — . S - e . il i kel

Porous Pavement Primary Quarterly Sweep pavement
Pipe Header Design Primary Biannually Excavate, pump or vacuum
L — ISR S - dl —ee — - . — — ——
Serial Distribution Primary/Secondary Biannually Excavate, vacuum or inject water;

suspend silt and pump chamber

e— S L el il y A S,

Water Quality Inlet Primary/Secondary Quarterly Excavate, pump or vacuum

[ i il A —

Sand Filters Primary Quarterly or after Remove and replace sand fhiter
large storm event

R - e PP e e - e = e o T T T P T S A L L |

Maximizer Primary/Secondary Biannually Vacuum or inject water, suspend
Settling Chambers silt and pump chamber
Chamber Final Annually Vacuum or inject water, suspend

silt and pump chamber

*  LEVEL - If multiple methods are used within a design. each will be delineated according to the direction of flow as primary. secondary and final.

** INSPECTION - Minimum standard to be used on a one-year period.

*** MAINTENANCE - After system has been inspected and sediment needs to be removed. the methods stated are minimum guidelines for
removal and cleaning of system.

Call 1-800-221-4436 for free technical and product information. Page 25
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AXIMIZER CHAMBER SYSTEM

INSTALLATION REQUIREMENTS INFILTRATOR

SYSTEMS INC

WARRANTY NOTES: These points must be followed on all Maximizer installations

in order for the system to be properly constructed and to validate the warranty.

1.

kWi

e

Installation requirements have been sent to the general contractor and installer via registered mail,
return-receipt requested.

All plans must be reviewed and signed off by an Iinfiltrator representative prior to procurement.
An Infiltrator representative must be on site at all times during the actual installation of the system.
Read all instructions before beginning installation.

for inspection, upon request.

installed, and stone in place around the entire perimeter before covering.

The entire perimeter of the system must be filled with stone and compacted to the chamber’s shoulder prior
to backtill.

Stone size must be within the range specified (3/4" to 1 1/2"). No rounded stones are acceptable.
No stone Is allowed directly on top of the system.

10. Fabric CAN NOT be used directly on top of the chambers.

11.

Geotextiles used must meet the minimum qualities of those exemplified in this document.

12. All end plates and PowerArch bridge sections must be screwed into the Maximizer chambers as illustrated in

the Maximizer Chamber System Installation Requirements.

13. When backfilling, it's desirable to run the dozer down the length of the chambers and NOT across their width.
14. A Caterpillar D-3, D-4, or equivalent dozer is recommended for covering the system.
15. Al heavy wheeled vehicles, such as loaded dump trucks, concrete trucks, and front-end loaders, must stay off

the bed until it has been paved. The bed must be surrounded by warning tape and appropriately located signs
during times when construction is halted prior to the completion of the chamber bed.

16. An installation video is available to supplement these instructions.
17. Failure to follow these requirements voids the Maximizer product warranty.

MATERIALS AND EQUIPMENT LIST

Page 26

. Maximizer Chamber System components:

¢ Maximizer chambers e Chamber “B” end plates
* PowerArch bridges e Bridge "A” end plates
e Chamber “A” end plates  Bridge "“B" end plates

) Vibratory plate compactor
B Vibratory roller with dynamic force not exceeding 24,000 Ib.
1 Non-woven filter fabric, minimum 4 oz. per sq. yd. (Mirafi 140N or equivalent)

) Drywall screws (2") — approximately 6 screws are needed for each chamber and 5 for each end plate.
Be sure to have extras on hand.

. Crushed stone (3/4" to 1 1/2")

] Pavement base material (per design)

. String line and wooden stakes

1 Transit or laser

] Stone bucket

1 Tracked excavator

1} Tracked bulldozer with ground pressure not exceeding 1,100 Ib./sq. ft. (Caterpillar D-3, D-4, or equivalent)
] Cordless drill

u Reciprocating saw or router bit (for custom cutting end plate holes)

1 Woven geotextile soil stabilizing fabric (Amoco 2006 or equivalent)

. Signs and caution tape, for posting around bed until it is finished, to divert traffic

The system cannot be excavated and installed at the same time. The entire bed should be excavated, the units

el o, P A g —— T e . - e

Certification that the backfill and base material has been properly compacted must be available to Infiltrator personnel

2

Call 1-800-221-4436 for free technical and product information.



MAXIMIZER CHAMBER SYSTEM
INSTALLATION REQUIREMENTS

INFILTRATOR

SYSTEMS INC

Pre-Consfruction _Méeting.

Meet prior to construction with the installer, general
contractor, and Infiltrator representative to go over the
specifications of the installation.

Excavating En_-dJ 'Preparingiihe Site.

ﬂ Excavate the chamber bed to desired dimensions,
extending about two feet beyond the bed's perimeter to
allow for machinery operation and to leave room for hand
work. Each Maximizer chamber is 87" long and 34" wide,
so be sure the planned number of chambers will fit into the
excavated space provided. Also, remember to include an
access ramp into the excavated hole to allow for movement
of machinery and materials into and out of the work area.

E Compact the base of the bed using a vibratory roller.
The base material must be compacted to a minimum 85%
standard Proctor.

Note: Comgpaction tests must be performed to certity that
the base has been properly prepared. Failure to provide
certification of compacton will void the progduct warranty

E Drape the nonwoven filter fabric along the sidewalls
only of the excavation so that it reaches the bottom of the
excavated bed. The fabric must be a minimum of four
ounces per square yard, such as Mirafi 140N or equivalent.
Make sure the dimensions of the fabric agree with the plan.

E Place a layer of crushed rock with a minimum 3
thickness over the entire bottom surface of the bed.

The size of the rock must be between 3/4" and 1 1/2" in
diameter. Limestone may be used in systems plannead

for detention. but can not be used in retention systems
where exfiltration is the primary means of dispersing water
stored within the chamber system. The bottom of the filter
fabric along the perimeter should be anchored in place
oy the rock.

E Compact the crushed rock using at least two passes
of the vibratory roller with full dynamic force applied. Do
not proceed to the next step until the surface of the crushed
rock is uniformly flat and level. If the depth of the bottom

E Make sure the Infiltrator representative is present
and that he/she checks the rock layer to confirm it's flat
and level.

Transport the pallets of Maximizer chambers and
PowerArch bridges into the excavated area. Be sure to
locate each pallet where it will not be in the way as work
progresses, but keep it close enough to the area of activity
to be convenient. The Maximizer chambers and PowerArch
bridges can be removed from the pallet by hand.

Note: Do not overturn the pallets to access the parts. The
chambers and bridges should be removed one at a time,
bv hand. with care being taken so parts arent dropped to
the ground from the full height of the pallet.
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Transport the pallets of The Maximizer chambers
Maximizer chambers and and PowerArch bridges can
PowerArch bridges Into be removed from the pallet
the excavated area. by hand.

Call 1-800-221-4436 for free technical and product information.
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MAXIMIZER CHAMBER SYSTEM
INSTALLATION REQUIREMENTS

INFILTRATORR

SYSTEMS INC

!_r]_gta_l_ling the System.

ﬂ Confirm that the Infiltrator representative is present
on the site.

E Place four stakes at each corner of the chamber-bed
footprint. Measure the diagonals to confirm that the bed is
square. This system can only be built square. Failure to
ado so will require disassembly and reassembly of the
entire system. Verity that the inner dimensions of the bed
match the planned iength.

E] Choose a corner of the excavated bed as the starting
point. Run a string line parallel to two adjacent walls of

the bed to form an “L.". The string line must be offset from
the wall in the exact
location of the
chambers. The
system plans will
designate the direc-
tion in which the
chambers will lay.
Use the string line
as a reference for
setting the first
chamber.

Run a string line
parallel to two
adjacent walls of the
bed to form an “L”.

n Place the first chamber, “A” end, adjacent to the end
of the string line. Make sure the "A” end and outside length
of the chamber are square to the line. This step is critical to
the proper alignment and construction of the bed.

E Set the second chamber side-by-side with the first,
making sure that the two “A” ends are adjacent to the
string line.
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