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A KIEWIT COMPANY

PROJECT NAME: PANOCHE ENERGY CENTER

BIBB PROJECT NO. 2006-027

CALC NO. N/A

DISCIPLINE: CIVIL

TITLE: DETENTION/INFILTRATION BASIN

DRAWING: N/A

SCOPE: Design of the Detention/Infiltration basin for the Panoche Energy Center in
Fresno County, California in accordance with TC-11, California Stormwater
BMP Handbook

ASSUMPTIONS: SEE ATTACHED

REFERENCES: SEE ATTACHED
RESULTS: SEE ATTACHED
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California Precipitation Frequency Data -- OUTPUT PAGE Page 1 ol 1

:511 Qe:" 5

Precipitation Frequency Data Output

NOAA Atrlas 2
California 36.625?N 120,.6257W
gitg-gpecific Rstimatnesz

Pracipitation Precipitation
Map {inches) Intensity (in/hr)
2-year
& -hour 0.78 0.13
2-year
4 ~hour 1.18 0.05
2100-
year 6- 1.50 0.25
hour
100-
year - 2.50 0.10
24 -hour

Hydromateorolegical bDasign Stuwdiss Centax - NOAA/National Waathar Barvica
1328 East-Weot Righway - Rilvar Spring, MP 20910 - {301) 713-1669
Tues May 23 12:47:0B 2006
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06/01/2008 THU 8:13 FAX Boot/001
5‘1&&‘\~ G
Fax b 7 ol Matuey
Pruuipitation Tnfornation T3~ 1 29 - 74 ‘é 7
10-yr, 24 br event
Firebaugh (Lat 36.851, Long —120.550) 1.2] inches
Mendota (Lat 36.788, Long —120.372) 1.27 Inches

Panoche (Lat 36.833, Long —120.733) (8ix ycars data) 1.38 inches
Fresno (Fresno Yosemite Airpott) 2.06 inches

Source: California Department of Water Resources 5 , njos b, URS

/
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Worksheet 2: Runoff curve number and runofl

PAGE 89

heet 7

1. Runoff curve number

Project — By Date
PastocHE  EREREY Om /74 ;?qm/ M 5;/1}549»
on heckad Date
Locati Cl my M 6 /’S /%
: \/
Chack one: esent [ Devaloped

Frequency

Soil name Dover daseription cNY Aren Product
and of
hydrologic CN x area
graup o o | 21 & |Hacres
{cover type, treatment, and hydrologic condition; percent o ® 2 | Omi2
{appendix A) impervious; unconnedtediconnected impervious area ratic) 8 2 = -
Parcche. Clug lome] Rou> Caops  Strargit Row (Poor) | o / /
, 22 127 suf
Ciroud
L/ Usa anly one CN saurce per fine Total . / 2 ) 4 '/
otals bIN d
CN (weighted) = _total product - = : -
total area Use CN ’ 7 A

e

Rainfall, P (24-hour)
Runoff, Q

equations 2-3 and 2-4)

-------------------------

(Use P and CN with table 2-1, figure 2-1, or

.oy

Storm #1 Storm #2 Storm #3
R 7 )0 v jo0
/'2/ /I? g Z'S'Q_/
0.05V 023 <~ 0,56

D-2

(210-VI-TR-65, Second Ed., June 1986)



p7/11/2886 13:13 8164879876 WANOLL ASSDC PAGE 10

heet T

Worksheet 3: Time of Concentration (T¢) or travel time (T¢)

Projact %m \\e' qu Cé\l\h‘ By Q : M Daloslzs /CL
Location Choc%ﬂt A,[ sz //S M
Cherk one: e Presegt | | Devalnpad

Check one: S Ty through subarea

Notes: Space for as many as two segments per fliow type can be used for each worksheet.
Inciude a map, schemati¢, or description of flow segments.

BB oo T o &L (YA s s

. Segment ID AR z
1. Surface description (table 3-1) ......cereerceiieeneene Cu#n.'&‘lfﬂj S / ] )
2. Manning's roughness coefficient, N (table 3-1) .......... 0.0 -
3. Flow length, L (total L 1 300 #) coorerceeressssssasssesinrenees ft SO -
4. Two-year 24-hour rainfall, Py .....coooevetivcicocnnencroneee inf_ 4 %7
B. LANGSIOPE, § woscsserernsnssressarsassrasssssssssssasssstinsssnsens frit .02 - ,
6. Ty=_0.007 (ni) 08 . Compute Tt ......... hr 0.0 /J + i 0.07
P, 0.5 50.4
SegmentiD| B L 7
7. Surface description (paved or unpaved) ............... UubadEDdD v
8. FIOW IBNGIN, L cocvossssnssssssssssmssissssssisssscos e i 0. v
9. Watercourse SI0PE, S ...veeewieremmsersecsssirasessenss wi [ p.02 v
10. Average velocity, V (figure 3=1) ..c.cevernsvemninnionns ft/s 2.3 v
11 Ty= L CommtaTy ... hr 0./3 v I + L ..":l .03 {/
3600V .

_Crannelfiow

12. Cross sectional flow area, a8 ........cocccveeeccrcecerenne ft2

13. Wetted perimeter, pw Censss et rasssne st sanrans ft

14. Hydraulic radius, r= 2 Computd I .coceevececeernrinianens ft

15 Channel slope, 5 ...... P e ess st ft

18. Manning's roughness coefficient, N ....c.nenenn.

17. y= 149rRRg 12 Compute V ... fv's

18, Flowdength, L .. e ft

19, ;=L Compute Ty ....cveenns hr I + l =

20. Watorsf'?oedogr\gubama To or Ty (add Ty in steps 6, 11, and 18) cicnnnsmim i, Hr {O. 20"/ A

(210-VI-TR-55, Second Fd., June 1986) Dn-3
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heet

Worksheet 4: Graphical Peak Discharge method

Project By ~ J Date /
Pasocstr  Eneied Couted Rt M /11
Lacation Chrrked e " y
Fppsno Loty CA ANDY N ¢/ IS[GC-
Check one: (E Pres \t/ [ peveloped
1. Data
DFAINAgE Are2l ...oeemereeeesssisssesstssssisnisns Ap=__0.0/878 018 7 mi2 (acros/640)
Runoff curve nUMDbRr ...cooveoeceivisciinnanians CN = _ﬂ__ (From worksheet 2)
Time of concentration ........cwmmirsnin- Tecs D.A0 / hr {Fror worksheet 3)
Raintall diStHBUBON .....c..oereereessaessocraraceesssess = (Vg manm)
Pond and swamp areas sprea 0 v
throughout WRLETSNED ....uveirersiecnecrenensenseas = - percent of Ay, (_________ acres or mi? covered)
Storm #1 .| Storm #2 | Storm #3
2. Frequency yw| R 7 O - foo”
‘ /
3. Rainfall, P (P4-hour) ottt in 2. Z 7 A g ” 2 -
/]
8. 1IB) ADSITACHON, lg. +voceesssssssssmsssssssssssnsne s in | 077810775 {6773
(Use CN with table 4-1)
/ d v
B COMPUIE 1g/ P oot D33 D HERR [0.3112
. . Ve
8. Unit peak discharge. 4, .. . e . eamiin k{ﬂ gc" ZMJ/
(Use Tgand I5/P with “exhibit 4— _ )
7. RUROHE, Q1 cresorsesesneesssssssssssess st ssssss s rssssssssssssse e n | 008 7| @23 070
{From worksheet 2) Figure 2-8
~ s
8. Pond and swamp adjustment factor, Fry ooeovveceeocie 1.0 4 17 40

{Uea percent pond and swamp area
with table 4-2. Factor is 1.0 for
zero percent pond ans swamp ares.)

9. Peak discharge, Gp «..-vmr-r-owmsassseesereee reveerenessiar s s i s rsran #t3/s 0.03% 9'33‘{ 14757

{ Where q, = QuARQFp)

DA (MOVITR-AR, Second B, June 19RR)
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Worksheet 2: Runoff curve number and runoff

PAGE 12

Heet 10

Project — . By ,.-) / Data
PanteHE Fuersy CEA:/:R g/f&-u// M { /?{A’Q
lnnﬂjnn ” o Check Dnte
Ereswo Commird, (A Angy ol /i3 [0t
Ghack onae: DPresem 4 6
1. Runoff curve number
Soil ngme Caver description NV Area Pr°:f“°‘
an
nhydrologic CN x area
group o ? & | Xacres
. (cover type, treatrment, and hydrologic condition; porcem & E e lm®
(appendix A) impervious; unconnected/connected impervious area ratio) E o uE.” 1%
Prniccite Copy
LomE-EaR| TAED AreAs 93 b 4 g7
Same Coravec g5 b | ¢
Y yse only one CN source per line
Totals B> | /X 1 ;098 -
CN (weighted) = totalproduct . /09§ =_gLs . y
total area /2 Use CN ’ 12
Storm #1 Storm #2 Storm 43
Freguency yr R/ l1¢ Jo0
] N 7
Rainfall, P (24-h0ur) ..uvicvereremssssssssssosssesns in ). 2, .8 2,50
RUROH, Q ..oceeenremerncrsersnrsacns in . e
{Uao P and GN with lable 21, figure 2-1, or £.57 . .09 ¢ L°
aquations 2-3 arxd 2-4)

p-2

{210-VI-TR-55, Second Ed., June 19RA)
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ﬁhe::‘\- /[

Worksheet 3: Time of Concentration (T¢) or travel time (T¢)

Project By Date
Paviaene Fueey Cezes 7 Rl M (%?3/30
lion Checked ba i

“Ttcwo Comry O Anoy N &/isfoc

Checkone: L Present @/

Cheeck one: DTc DTtthnwg subarca

Notes: Space for as many as two segments per flow type can be used for each worksheet.
include a map, sehamatie, or description of flow segmente.

e e RSy perran 7 N e

Sheb o (i

SegmentiD| AR /
1. Surface dosoription (table 3-1) ..., Smotih -vapim‘;/
2. Manning's roughness coefficient, n (table 3-1) .......... Qo ~
3. Flow lengll, L (Wlal L1 300 1) ...versmrsensiossecnmcrsarnns t | 400 v
4. Two-year 24-hour rainfall, Py ..ocveeieeeiiceecccccrnnan, in 1.2 v
5. Land SIOPE, $ ivereessssssnineeen. e er e fifft 2.0 :
6. Ty= 0.007_(nL) *° M;C"mp”‘a Tt erricnn- he LO 057 v , + I

P,05504 0, 224058

N Shallow concentrated o

SegmentID| 3¢ |
7. Surtace description (paved of UNPAVED) ....corurrvnn. PANED
B. FIoW I8NGH, L weerernrereeneeeeesnssssns e ssssssssssseseesremaseen ft | 924.]
0, Watereourse slope, § .eweewceecevvreveresesssesssesnsnnns /it 0.0
10. Average velocity, V (figure 3-1) .........cconrrerninenene fis 235
M, Tp=__L Compute Tt ........... o209 - ] + | =,0.0‘?F|
3800 v

;:'Channelﬂﬂdwl _—

12, Cross sectional flow area, 8 -.......eeevnveincecnnns fi2

13. Wetted Perimeter, Pw e msmmiesinecsisiseccovrere ft

14. Hydraulic radius, r= —= COMPULE I wecveeemmeereoerrrsrree ft

15 Channel slope, s ...... pw ........................................... fuft

18. Manning’s roughness coefficient, 1N .....cciieecmrnrnereens

17. v=_ 149728512 Compute V ...veeeeneeca, f's |

18, FIOWHBNGN, L _..oveoeeeersenesserssarin e ccessesssessses ovsseneee ft

19. Ti= 36(')-0\, Compute Ty w.vcceeeeeeee. hr |+ L =

20. Watershed o subarea T OF Ty (8dd Ty in steps 6, 11, At 19) .ooovveem oo s eeesesoise oo Hr [0.149/

(210-VI-TR-66, Second Ed.. June 1986) D32
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Worksheet 4: Graphical Peak Discharge method

PAGE 14

<heet L2

Project — 8y Date
Pamoerts  Faigead Cewres ;&)arw-/ M éf/?%{»

Location Checked Date .,
Fasone (ouerd (A Antt N St

Check one: D Present m Deveiopad,

1. Data

Drainage area ........-imsssreensiin

Runoff curve number

Rainfal distrbUtion oo eccers e erenns = /

Pond and swamp areas sprea 0
throughout watershed ............ccccconieneesinsnn =

r—

2. Freguency

3. Rainfall, P (24-hotr) ..

4. Initial abstraction, I,
(Use CN with table 4-1)

5. Compute [4/P

..................................................................................

8. Unit peak discharge, g, ..ccvvvivmnimencicisi e com/in
(Use T and I,/ P with exhibitd— 1)

7. RUNOHE, Q ceeisimminesissisne e crenvtee s smsrs st been e ses e s s a s mer e st e in
(From worksheet 2} Figure 2-6

...........................................

8. Pond and swamp adjustment factor, Fo
(Use percent pond and swamp arca
with table 4-2. Factor is 1.0 for
zero percent pond ans swamp area.)

9. Peak discharge, Gp ... et nsssssss e

(Where gp = q, AWk, )

Y Wy )} O/875  mi2 (acres/e40)
................................. CN = ‘f 2 {From worksheet 2)

Time of CONCantration .........veeessseseneciecenee Te= o 0./ 4 hr (From workshaet 3)
{1, 1A, 11 111}

percent of Ay, (

acres or mi2 covered)

Storm #1 | Storm #2 | Storm #3
A 20 Joo
LA /.3 1.5
0.4 1 o)1 | o
o115 |009L7 |0 7D
Yo | Yfo ¢od
0.£7 | 4o | L0
ro | 1o | a0
.99 | 4.028 |/5438

(210 VI TR 53, Sccond Fd., June 1086)
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Worksheet 6a: Detention basin storage, peak outflow discharge (1,) known

8164879876 WANOLL ASSOC PAGE 15

Sheet 13

Pro]ect /] By > 4 Date
PAUBCHE Euerey LEN;EK’ Agned M| S’%?i (44
Location Chacked Date
Fresato Sovary | L Anlby Sis(ec
Check one: DPresent /[E oped
> ] 41
o - RENE )
122
d
o
c
2 T IRuRn
2] N
§ — 1 :
7] Fife Ll
O n e il Bl
) R R ;
E " :_‘—.l' [ - ..‘:_ l.. ' : ..
SR AR u s u AR S,
Detention basin storage ( acre fest )
1. Data: ,/
Drainage area ............. Am=28878 m2 g Vs LZS
Rainfall distribution V. )
type (1, IA, 11, 1) =1 S
( Use _qo_ with figure 6-1)
1st 2nd ‘ / 7 0/
Stage | Stage 7. Runoff, Q................. in Lei
{ From workahcet 2)
2. Frequentcy ... r v 8. Runoff vol
7 " LL0o Ve a0 1 L1707
3. Peak inflow — (Vr = QA 53. 33)
discharge g, ..ueee.. neys |45, 9781 9. Storage volume, .
(from worksheet4 or 5b) Ew"‘(’ post-dev. |- Y ac-ﬂl v IN
R
4. Peak outflow \- Vg =V, 19_
discharge g .......... ft3/s[1'73 T J dey Ve =i Vr))
u \\OO‘V P\'C— .
10. M?ﬂmum storage Lpa, |_
5. Compute_‘_"’_ ................ 047! (from plot)
i
1/ 2nd stage q, includes 1st stage q_.

(210-VI-TR-B5, Second Ed., June 10R6)

D7
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PAGE 15

sheet yl

Chapter 3

Time of Concentration and L'ravel Time Technical Release 55
Utbun Hydrology for Small Watersheds

Figure 3-1
I—

Average velocities for estimating travel time for shallow concentrated fow

Watsrcourse sl:opé {ﬁ!’ft]

.02

SOT

O

Average velocity (fi/sec)

(210-VI-TR-65, Second Ed., June 1986)

20
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shet 5

Chapter 4 Graphical Peak Dischage Method Technicnl Release 56
Urban Hydralogy for Small Watersheds

Exhibit 4-T Unit peak discharge (g,) for NRCS (SCS) type 1 rainfall distribution
]

500

200

9,); {csmfin)

it peak discharge

L5
N
o J 1L 4.

..j' Time of concentration (T,), (hours)

i (210-VI-TR-55, Second Fd., June 1986)



Made by Andy Noll __ Date: 7-12-2006

w Checked by: O. Olivares Date: 7-13-2006
Bibbl PANOCHE ENERGY Job No: __2006-027 _Sheet No.__16
\ U CENTER

an dbSOClaLes Detention/Infiltration Pond

Determine invert area for the detention basin to function as an infiltration basin per TC-11 of the
California Stromwater BMP Handbook.

per TC-11, use the following:

WQV
Kt

Where: A = Basin invert area (m2)
WQV = water quality volume (m?3)
K = 0.5 times lowest field measured hydraulic
conductivity (m/hr)
t = drawdown time (48 hr)

A=

WAQV = volume of runoff from the site such that 85% of the annual runoff is collected and
infiltrated. Therefore, the runoff volume should be set from the runoff generated from
a storm that has a 15% chance of being exceeded in any given year. Approximately
equal to a 7 year storm event.

from Sheet 17°& 5 2yr-24 hr = 1.18"
from Sheet 18 5yr-24 hr=1.5"
from Sheet 19 10 yr-24 hr = 1.65"

Use 1.5" as design rainfall event.

Last date saved: 7/13/2006 Panoche detention pond sheet 16.xmcd
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Y
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Flgure 40

+ OF AN INCH

. ISOPLUVIALS OF (10-YR 24-HR PRECIPITATION |

NOAA ATLAS 2, Volume Xt
Prapurod by 1.5, Departmant of Commeres
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. Prepoarad for S, Depo, 11t of Agriculture,

_ Soll.Conservation Service, Enginearing Division T
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‘ Made by Andy Noll Date: 7-12-2006
Checked by: O. Olivares Date: 7-13-2006
B » L PANOCHE ENERGY Job No: 2006-027 Sheet No. 20
X * e CENTER
and associales Detention/Infiltration Pond

G R oMb

Determine Runoff Depth to determine runoff volume
from Sheet 21
Q:=0.751in
from TR-55 Worksheet 6a:

Q= runoff depth (in)

A,, = Drainage area (mi?) See Sheet 9 A= 0.01875mi
Volume := Q-A-53.33 Volume = 0.75acre ft
olumg= 925m"
WQV := Volume
HydraulicConductivity := 4.00 = From Sheet 22
s
K= 0.5-(HydraulicConductivity) K= 0.007-hE
T

Determine Area of Basin: t:= 48hr

_wQV
N X A=288101

Depth of infiltration basin to provide volume necessary to mitigate 100 yr storm runoff, V,,, from

Sheet 13:
Vigo:= 0.7l4acre Rt Vygo = 3110188
V100
Depth, . == T Depth, ... = 1.08 ft

Last date saved: 7/14/2006 Panoche detention pond sheet 20.xmcd
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Worksheet 2: Runoff curve number and runoff

PAGE 23

| SheeT_2021)

Projact

Paedie ﬁn«w@\‘l Cenfer

By Aw)u) A(od

Logation

Checked

Check one: [l Present M Developad

1. Runoft curve number -

2. Runoff

Frequency

Rainfall, P (24-hour)

..................................

RUNOM, Q oo e soneneens

(Use P and CN with tabie 2-1, figurq 2-1, or
equations 2-3 and 2-4)

Seil name Cover description Area Product
and of
hydroiogic CN x area
group o R hid
(rover fypa, treatment. and hydrologic condition: percont ‘;,' ‘§ 3 g;?;os
(appendix A) impervious; unconnected/connected imparvious area ratin) g f-_» é 0%
Chneche Q\“{
L ~ B fayed Aocas q% G | 5B%
L/ se anly one CN [
Se anly one source pef ling Totals . IZ_, /
CN (weighted) = totalproduct _ (6] ¥ -als ; q2.
total area ! 2 Use CN Iy

Storm #2

Storm #3

3 7 ‘/..,I/-(ﬁ%)?&"
= .

D-2

(210-VI-TR-65, Second Bd,, Junc 1986)



) PAGE 24.
SHEET H 72

WANOLL ASSOC

8164879876

p7/11/2@886 13:13

L sbug mnowa.mo P,.me :Mwﬁwuﬂﬂiwa:w anieg nonessoste) NS
(OIS
A S saamosay [emeN V(IS( )
£ 8 bo10 o0 B4 9500 00'tL-CO¥ 0S'OF4 ge-01 0S-Dt 002 7848
£ e €020 £o-0°c o oEL'o 00¥1-00y [+l R+ | -8l Q05-0¢ F4tg1F4 fi=0 4 4
15 % g'o-z0 go-0¢ 0201 oo PL-00'F §G'1-62'L Ge-8l 0507 €5-0Z h-le
et 1> & ¢g-co 90t 0Z0tl0 a0t 05°1-6¢°L -84 05-02 AR A iZ-91
ey Fin 070 090t 0Z'0C1 0 00¥L-00F [+l G+ g | ] | 0502 2502 9l-2
14 9 g Fi4 4 o'L-¢0 0e-0'c 020510 00 ﬁ 0S°L-SE1 SE-£2 05-0¢ G2 0 Weo| L83 ‘JHIONY
rd 14
0d od upry J8S U QU aob od od I uf

xapu dnoib LT fypedes Aiaponpisod Aysusp

&g Aug S I TR BT TR R Io1em ynes WE g feny s pueg ydag olueu |ios pue

- - . Z ) < de,

a8 | -lpoid WEBO | jeoury | eeyeay | permimes ISI0W foquids deyy

PUM | PuKA SI10198) UHIS0IT

18U) SE.RDIPUL ALUD UR J& Sduasqy "Jake| 30BunNs el 0y AU Adde S8pU) AQIP0IT Fupa, pue

wdne19 Ayiqiposg puipn,

[#un dew yoes ur spos sofew auy Ao smoys podad S “PBIEUNS3 JOI Bia% Blep

Yed waisapn 'enlojie) Ajunoy ousaly

sejpiedold J10g |esisiygd

Jepun seulug -auoud amee o) o) Aidde | -s10108 4 UOISaLT, Japun saujuy)



Made by Andy Nolil Date: 7-12-2006
Checked by: O. Olivares Date: 7-13-2006
d Job No: 2006-027 Sheet No. 23
i[} PANOCHE ENERGY S

Y[) - CENTER
an dSSOClaLE‘s Detention/Infiltration Pond

Check previous calculations vs. Appendix D of the California
Stormwater BMP Handbook.

from Sheet 24, conversely use runoff coefficient aof 1.00, Depth := 0.56in

from Section 5.5.1 of BMP Handbook

A= 12acre
WQV := Depth-A WQV = 6.72 acre-in WQV =690.75 m3
from Sheet 20:
m
o= 0.007-}; t:= 48hr
V100 = 0.714acre-ft
Therefore :
wQV 2
A= K?t A =22128f¢
Vigo
Depth i == — Depth, ., = 141 ft TR-55 method is more conservative.

Last date saved: 7/13/2006 Panoche detention pond sheet 23.xmcd
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Capture (% of Runoff)

Fresno Yosemite International Airport (3257) Fresno County, California

Capture / Treatment Analysis

100 e —ay—
90 - =
80 - _
70
60
50 i
48-hr Drawdown
40
== Runoff Coefficlent = 0.25
30
== Runoff Coefficient = 0.50
20 - =Runoff Coefficient = 0.75
e Runoff Coefficient = 1.00
10
° | VS TR SN W A WU SHE DU D . TS WV PSS RN VEVE OV TSI VU S U N T S N SN RN S S S T TN N T R I I A}
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Unit Basin Storage Volume (inches)
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Infiltration Basin TC-11

Design Considerations

& Soil for Infiltrabon

=B Siope

m  Aeshefics

Targeted Constituents
Description : _ Bl Sedimeni C
An infiltration basin is a shallow impoundment that is designed Nutrients m
Lo jnfillrate stormwater. Infiliration basins use the natural & Tresh '
filtering ability of the soil to remove pollutants in stormwater F Metas n
runoff. Infiltration facilities store rumoff 1mtil it gradually Bacleria -
exfiltrates throngh the soil and eventually into the water table. B Ol and Grease .
This practice has high pollutant removal efficiency and can also ;
hclp recharge groundwaler, thus belping to maintam low Hows in ~ ©f  Orgarics .

stream systems. Infiltration basins can be challenging to apply Legend (Removal Effective ness)
on many sites, however, because of soils requirements. In ® Luw m Hgh
addition, some studies have shown relatively high faihare rates A Med

compared with other management practices. oum

California Experience

Infitration basins have a Jong history of use in Califarnia,
especially in the Central Valley. Basins located in Fresno wore
among those initially evaluated in the National Urban Runaff
Program and were found to be effective al reducing the volume of
runoff, while posing little long-term threat to groundwater
quality (EPA, 1983, Schroeder, 1995). Praper siting of these
devices is crucial as underscored by the experience of Caltrans in
siting two basins in Southern California. The basin with
marginal scparation from groundwater and soil permeability
failed immediately and could never be rehabilitated.

Advantages
»  Provides 100% reduction in the load discharged to surface

waters.

» The principal benefit of infiltration basins is the
approximation of pre-Gevelopment hydrology during which a

CALETTNRE S MR R

January 2003 Califurriba Stormwater BVP Handbook 1ofs
New Davelopment ang Redeveloprrient
www.cabmphandbooks, com
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TC-11 Infiltration Basin

significant portion of the average anmual rainfall runoff 1s intiltrated and evaporated rather
than flushed directly to creeks.

If the water quality volume is adequately sized, infiltration basins can be usceful for providing
control of chanmel forming (erosion) and high frequency (generally less than the o-year)
flood events.

Limitations

May not be appropriate for industrial sites or locations where spills may oceur.

Infiltration hasins require 2 minimum soil infiltration rate of 0.5 indies /hour, not
appropriate at sites with Hydrologic Soil Types C and D,

If infiltration rates exceed 2.4 inches /hour, then the runott shonid be fully treated prior to
infiltration to protect groundwater quality.

Not suitable on fill sites or stecpslopes. |

Risk of groundwa’rer contamination in véry coarse soils.

Upstréam drainage area must be completely stabilized before constructon.
Difficult to restore funct:omng of mﬁlﬁ'ation basins once clogged.

Pesign and Sizing Guidelines

Water quality volume determined by local requirements or sized so that 85% of the anmmal
runoff volume is captured,

Basin sized so that the entire water quality volume is infiltrated within 48 hours.
Vegetation establishment on the basin floor may help reduce the clogging rate.

Construction/Mmspection Considerations

Before construction begins, stabilize the entire area drajning to the facility. If impossible,
Place a diversion berm arouud the perimeter of the infiltration site to prevent sedirent
entrance during construction ar remove the top 2 inches of soil after the site is stabililized.
Stabilize the entire contributing drainage area, including the side slapes, before allowing any
runoff to enter once construction is complete,

Plare excavated material such that it can not be washed back into the basinif a STOTTA OcoInS
during comstruction of the facility.

Build the basin without driving heavy equipment over the infiltration surface. Any
equipment driven on the surface should have extra-wide (“low pressurc”) tires. Pricr to any
construction, rope off the infiltration area to stop entrance by unwanted cquipment.

After final grading, till the infiltration surface deeply.

Use appropriate erosion control seed mix for the specific project and location.

P
2of8 Cslifornia Stormwater BMP Hondbook January 2U0d

New Development and Redevelopmont
www, cabmphandbooks.com
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Infiltration Basin TC-11

Performance

As water migrates through porous soil and rock, pollutant attenuation mechanisms include
precipitation, sorption, physical filivation, and bacterial degradation. If functioning properly,
this approach is presumed to have high removal efficiencies for particulate pollutants and
moderate removal of soluble polhitants. Actual pollutant removal in the subsurface would be
expected Lo vary depending upon site-specific soil types. This techmology elimivates discharge to
surface waters except for the very largest starms; consequently, complete removal of all
stormwater constituents can be asstimed

There remain some cancerns about the potential for groundwater contamination despite the
findings of the NURP and Nightingale (1975, 198/a,b,c; 1989). For instance, areport by Pittet
al. (1994) highlighted the potential for groundwater contamination from intentional and
unintentional stormwater infiltration, That report recommends that infilration facilities not be
sited in areas where high concentrations arc present or where there is a potential for spills of
toxic material. Conversely, Schroeder (1995) reparted that there was no evidence of
groundwater impacts from an infiltration basin serviuyg a large Industrial cacchment in kresno,
CA. . L

Shting Criteria

The key element in siing infiltration basins is identifying sites with appropriate soil and C
bydrogeoclogic properties, which is critical for long teviu performance, In one study conducted in
Prince George's County, Maryland (Galli, 1992), all of the infiltration basins investigated clogged
within 2 years. It is believed that these failures were for the most part due to allowing mfilrrtion
at sites with rates of less than 0.5 in/hr, basing siting on soil type rather than field infiltration
tests, and poor construction practices that resulted in soil compaction of the basin invert.

A study of 23 infiltration basins in the Pacific Northwest showed better long-term performance
in an area with highly permeable soils (Hilding, 1996). In this study, few of the infiltration
basins had failed after 10 years. Consequently, the following guidelines for identifying
appropriate soil and subsurface conditions should be rigorously adhered to.

= Determine soil type (consider RCS sail type ‘A, B or C' only) from mapping and consult
USDA.soil survey tables to review ather parameters such as the arnormnt of silt and clay,
proacnce of a restrictive layer or seasuual high water table, and estimated permeability, The
soil should not have more than 30% clay or more than 40% of clay and silt combined.
Eliminate sites that are clearly unsuitable for infiltration.

= Groundwater separation should be at least 3 m from the hasin invert to the measured
ground water elevation. There it concern at the state and regional levels of (he impact on
groundwater quality from infiltrated runoff, especially when the separation between
groundwater and the surface is small.

» Location away from buildings, slopes and highway pavement: (greater than 6 m) and wells
and bridge structures (greater than 30 m) Sites canstructed of fill, having a basc flow or
with a slope greater than 15% should not be considered.

m  Ensure that odequate head is available to vperate flow splitter structures (to allow the basin
to be offline) without ponding in the splitter structure or creating backwater upstream of the
splitter.

January 2003 Calfornia Stormwater BMP Handhook Jors
New Development and Redeveloprient
www .cabmphandbooks. com
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Base flow should not be present in the tnbutary watershed.

Secondary Screening Based on Site Geotechwiral Investigation

At least three in-hole conductivity tests shall be performed using USBR 7300-89 ar Bouwer-
Rice procedures (the latter if groundwater is encountered within the boring), two tests at
different locations within the proposed basin and the third down gradient by no more than
approximately 10 m. The tests shall measure permeability in the side slopes and the ped
within a depth of 2 m of theinvert.

The minimum acceptable hydraulic conductivity as measured in any of the three required
test holes is 13 mm /hr. If aty test hole sliows less than the minimum value, the site should

be disqualified from further consideration.

Exclude from constderation sites construeted in fill or partially in fill unless no silts or clays
are present in the soil boring, Fill tends to be compacted, with clays in a dispersed rather
than floerulated state, greatly reducing permenbility.

The geotechnical investigation should be such that & good understanding is gained as to how

the stormwater cunoff will move in the soil (homzontally or vertically) and if there arc any

gealogical conditions that could inhibit the movement of water.

Additional Design Guidelines

(1)  Basin Sizing- The required water quality volume is determined by local régulatibns
or sufficient Lo captiure 85% of the annual nmoff,

(2)  Provide pretreatment if sediment loading is a maintenance concern for the basin.

(3)  Include energy dissipation in the inlet design for the basins. Avoid designs that
include 2 permanent pool to reduce opportumity for standing water and associated

vector problerms,
(4)  Basiuinverl area should be determined by the equation:

(%4

k1

where A~  Basininvert area (m?)
WQV = water quality volume (ms)
k = 0.5 times the lowest field-measired hydraulic conductivity
(m/hr)
t = drawdown time ( 48 In’)

(5)  Theuse of vertical piping, cither for distsibution or infiliration enhancement shall
not be allowed to avoid device classification as a Class V injection well per 40

CFR146.5(e)(4).

40fF8 GCallfornia Stormwater DMP Hea wlbuuk January 2003

New Davelopment and Redevelopment
www.cebmphandbooks.com
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Infiltration Basin TC-11

Maintenance
Regular mainienance is critical to the successful operation of infiltration basins. Recommended
operation and maintenance guidelines include:

» [nspections and maintenance to ensure that water infilLrates into the subsurface completely
(recommended Infillvution rate of 72 hours or less) and that vegelation is carefully managed
to prevent creating mosquito and other vector habitats.

=  Observe drain time for the design storm. after completion or modification of the facility to
confirm that the desired drain timc has been obtained.

»  Schedule semiannua) inspections for beginning and end of the wet season to identify
potential problems such as erosion of the basin side slopes and invert, standing water, trash
und debris, and sediment aceumulation,

= Remove accumulated trash and debris in the basin at the start and end of the wet scason.
» Inspect for standing water at the end of the wet season.

= Trim vegetaﬁon at the beginning and end of the wet season tn prevent: establishment of
woody vegetation and for aesthetic and vector reasons.

= Remove accumulated sediment snd regrade when the accumulated sediment volume
exceeds 10% of the basin.

» If erosion is occurring within the basin, revegetatc immediately and stabilize with an erosion
control mulch or matuntil vegetation cover is established.

» To avoid reversing soil development, scarification or other disturbance should only be
performed when there are actual signs of clogging, rather than on a routine hasis. Always
remove deposited sediments before scarification, and use a hand-guided rotary tiller, if
possible, or a disc harrow pulled hy a very light tractor.

Cost

Infiliration basins are relatively cost-effective practices because little infrastructure is needed
when constructing them. One study estimated the total construction cost at about $2 per ft
(adjusted for inflation) of storage for 2 0.25-acre basin (SWRPC, 1991). As with other BMPs,
these published cost estimates may deviate greatly from what might be inciurred at a specific
site. For instance, Caltrans spent: about $18 /fta for the two infiltration basins constructed in
southevy Califurmia, each of which had a water quality volume ot about 0.34 ac.-ft. Much of the
higher cost can be attributed to changes in the storm drain system necessary to route the runoff
to the basin locations.

Infiltration basins typically consume about 2 to 3% of the site draining to them, which is
relatively emall. Additional spacc may be required for buller, Jandscaping, access road, and
fencing. Maintenance costs are estimated at 5 to 10% of construction costs.

One cost concern assoaated with intiltration practices is the maintenance burden and longevity.
If improperly maintained, infiltration basins have a bigh failure rate. Thus, it may be necessary
to replace the basin with a different trchnology after a relatively short puriod of time.

N
Janusary 2003 Callifornla Stormwator BMN Handbook Sufs
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