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Atkins North America, Inc.

12301 Wilshire Boulevard, Suite 430
Los Angeles, California 90025
Telephone: +1.310.268.8132

Fax: +1.310.268.8175

www.atkinsglobal.com/northamerica

Date: September 13, 2011

To: Terri Rahhal, City of San Bernardino Community Development
Department

From: Julian Capata, Associate Manager

Subject: Palm/Industrial Distribution Center Updated Hydrology Technical Study
and Water Quality Management Plan

Atkins technical staff has reviewed the updated Hydrology Technical Report and Water
Quality Management Plan as recently submitted to the City. The updated report and
plan demonstrate minor differences in the runoff calculations as reported in the Draft
EIR circulated for the proposed project. However, it is our expert opinion that the minor
differences do not change the significance findings as reported.

Juin Gp

Julian Capata, Associate Manager
Atkins North America/Environmental West
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Introduction

A preliminary hydrologic analysis for the IDS Real Estate Group — 682K Distribution Facility
project has been completed. The project site is located west of Interstate 215, east of Industrial
Parkway, and south of Palm Avenue in unincorporated San Bernardino County, California. The
project site encompasses approximately 40 acres and designed to sheet flow southeasterly to
Industrial Parkway. Improvements to the project site include a realignment of Industrial Parkway
and Palm Avenue.

Discussion

The site is currently an undeveloped parcel of fand. It is proposed that the site be developed as a
business park with a large industrial warehouse building as well as associated parking areas and
truck docks.

An onsite storm drain system is proposed to collect storm water runoff and convey flows in three
detention basins situated in different locations of the site. The first basin (Basin “A”) is located at
the northerly portion of the project site and serves approximately 5.5 acres of the northerly
portion of the site. These flows will be discharged through a parkway culvert to Industrial
Parkway. The second basin (Basin “B”) is located southwesterly of the proposed site and will
collect flows from the westerly half of the site with an approximate area of 12.6 acres. The third
basin (Basin “C”) is located south easterly of the site and will collect flows from the easterly half
and southerly portion of the site with an approximate area of 13.6 acres. Flow discharges from
Basins “B” and “C” will drain to Industrial Parkway via a parkway culvert. The side slope and
access road on the southerly portion of the site sheet flows to Industrial Parkway.

The three basins are used for both water quality purposes and to detain some of the 100-year
peak flow rate. Offsite runoff from the Freeway will not drain to the onsite basins since this
runoff does not need to be treated within the project site.

Under existing conditions, the site accepts drainage from Interstate 215 and areas between the
Freeway and the site. Proposed conditions will continue to accept this runoff,



Hydrologic Analysis

The hydrologic analysis was completed in accordance with the San Bernardino County
Hydrology Manual. Rational method analyses (by AES Software) were completed for the 100-
year return event,

The site is situated within hydrologic soil types “A” and “D” as identified in the Hydrology
Manual. A “Commercial” land use type has been assumed for the site and adjacent areas in the
hydrologic analysis. Based on the isohyetal map in the Hydrology Manual, the 100-year 1-hour
rainfall has been determined to be 1.40” and the slope of rainfall intensity - duration is 0.60.

A rational method hydrologic analysis was completed. The onsite hydrologic analysis was
prepared to determine the 100-year peak flow rates generated by the site. Offsite runoff was
incorporated info the rational method study.

Detention analysis was also calculated using AES software. The lower portion of the basin is
used for water quality purposes. An outlet will be designed to discharge runoff once the water
quality volume is achieved.

Please seec Appendix “B” for hydrology calculations and Appendix “C” for detention analysis.

Runoff tributary to Indusirial Parkway was previously determined in a study prepared by L.A.
Wainscott & Associates, Inc. This study tabled a majority of the project site to Industrial
Parkway with the remaining portion tabled to discharge near the Freeway. The overall peak flow
rate tributary to Industrial Parkway in this study (adjacent to the southerly limits of the project
site) is about 115 cfs. The study considered the site as commercial development. Please see
Appendix “A” for portions of this study.



Summary of Results

The northerly portion of the site and offsite area (nodes 100-133 as shown on the hydrology
map) ultimately discharge to Industrial Avenue. The 100-year peak flow rate (undetained) is
approximately 41.8 cfs. The basin provides storage for about 9.0 cfs during the 100-year event.
Overall runoff to the street at this location is about 32.8 cfs.

The westerly portion of the site (nodes 200-203) totals approximately 11.0 acres and produces a
100-year peak flow of 35.1 cfs. The easterly and southerly portion of the site (nodes 300-313)
totals approximately 13.3 acres and produces a 100-year peak flow rate of 37.3 ¢fs. Total flow
tributary to Basins “B” and “C” is approximately 69.2 cfs (undetained). Discharge from Basin
“B” drains to Industrial Parkway via a parkway culvert. With detention, flow to Industrial
parkway at this location is approximately 55.0 cfs.

Runoff from the easterly sideslope and portions of Interstate 215 (nodes 400-402) will continue
to drain southeasterly along the Freeway. The 100-year peak flow rate is approximately 6.9 cfs.

A hydrologic model was established to determine all runoff from the site, Industrial Parkway and
the proposed sideslopes adjaoent to Industrial Parkway (nodes 500-503). The model incorporates
street runoff and adds in the flows discharged from the detention basins. All flow 1s routed
southerly in the street. The overall peak flow rate is approximately 106.0 cfs.

With detention, runoff from the project site discharging to Industrial Parkway is less than what
was previously approved. Also, typical street sections for Industrial Parkway can convey, the
100-year peak flow rate within the street right-of-way.
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HYDROLOGIC SOILS GROUP MAP
FOR
SOUTHWEST-D AREA

INO COUNTY
HYDROLOGY MANUAL
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HYDROLOGY REPORT
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM BASED ON
SAN BERNARDINO COUNTY (SBC)
1983 HYDROLOGY MANUAL

e e T T 1 T T T ———
LA LD AL TCCTLLTED DD D20 0020020003222 020 323333000300
(C} Copyright 1983 Advanced Engineering Software_tAESJ
 Especially prepared for:

L A WAINSCOTT & ASSOCIATES. INC.

LA A A L A CCCCCCCCLIDDD DD D032 0020222 22222020200 DD013>

#4#####AR#DESCRIPTION OF RESUL TS 34535 33 3 36 30 3 3 3 3 3 30309036 35 35 96 36 30 305090 38 30 30 30 30 30 90 36 36 36 36 36 28 6 2636 3¢

* HYDROLOGY FOR SAN BERNARDINC STEEL IN NORTHWEST SAN BERNARDINO *
# 100-YEAR STORM EVENT, ULTIMATE CONDITION 3*
# FILE NAME: 149. 20 W. 0. NUMBER: 324.02 #*

S 330 33 3 S 303 33 6 33 30 30 30 3030 30 30 3 30 M 3 3 303 3 3 3 3 30 30 303 S0 30 363 I AW NN NN WA NS

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

USER SPECIFIED STORM EVENT(YEAR!} = 100. 00

SPECIFIED MINIMUM PIPE SIZE(INCH} = 18.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL}) TO USE FOR FRICTION SLOPE = .90
10-YEAR STORM &O-MINUTE INTENSITY(INCH/HOUR) = 1.000

10C-YEAR STORM &0-MINUTE INTENSITY(INCH/HOUR) = 1,500

COMPUTED RAINFALL INTENSITY DATA:

STORM EVENT = 100. 00 1-HOUR INTENSITY(INCH/HOUR) = 1i.S000

SLOPE OF INTENSITY DURATION CURVE = . 6000

SBC HYDROLOGY MANUAL "C“-VALUES USED

Advanced Engineering Software [AEE]
SERIAL No. L1703
REV. 3.0 RELEASE DATE: S/17/83

" ' ' i A EEEE E e
|} He o . 1 FREF | S -

AL L L LD L L L LALOODO D D00 D DO D IO DD DD DB DB DD DD IDDDD

30 3E 30300 3303033 30330 3030 30306 3000 3 00 0000 3630 3903 30 30 3 30 90 30 390 863 96 3 3030 30 3030 90 309 09096 303090 30 30 90 0900 20 303 0 I 0 0 31
+LOW PROCESS FROM NODE 1. 00 TO NODE 2.00 IS CODE = 2

- . -

22220RATIONAL METHOD INITIAL SUBAREA ANALYSIS{CLLK
S S R S N N N T TS EEREEREEEREEmEmE

ASSUMED INITIAL SUBAREA UNIFORM
DEVELOPMENT IS COMMERCIAL

TC = Kx[(LENGTH##3)/(ELEVATION CHANGE) J#%, 2

INITIAL SUBAREA FLOW-LENGTH = 1000. 00

UPSTREAM ELEVATION = 1720. 00

DOWNSTREAM ELEVATION = 1700. 00

ELEVATION DIFFERENCE = 20. 00

TC = . 303#L( 1000. 00%#3)/( 20. 00)Inn. 2 = 10. 505

100. 00 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4 267
SOIL CLASSIFICATION IS “A"“
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = . 8353




SUBAREA RUNOFF(CFS) = . 37.43 )
TOTAL AREA(ACRES) = 16. 80 TOTAL RUNODFF(CFE} = 37. 43

At I N 3 S I R I S N H I N N R R
FLOW PROCESS FROM NODE 2, 00 TO NODE 3.00 IS CODE = &

’'e

2052COMPUTE SfREETFLDN TRAVELTIME THRU SUBAREALCLCC

P e i e T R p—— s ey e s M st v A B e e e s i o G AL ity raae
e S e e e S N _—— e s s s s WS Ty e e iy e ey e T ey e e S 3 R S e mm

UPSTREAM ELEVATION = 1760, 00 DOWNSTREAM ELEVATION = 1480. 00
STREET LENGTH(FEET} = 1000.00 GURB HEIGTH(INCHES) = 8,
STREET HALFWIDTH(FEET) = 12. 00 STREET CROSSFALL(DECIMAL) = . 0200
SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2
##TRAVELTIME COMPUTED USING MEAN FLOW(CFS) = S4. 50
##HSTREET FLOWING FULLssx '
STREET FLOWDEPTH(FEET) = . 58
HALFSTREETY FLOODWIDTH(FEET) = i2. 00
AVERAGE FLOW VELOCITY(FEET/SEC. ! = 7.07
PRODUCT OF DEPTHAVELOCITY = 4. 13
STREETFLOW TRAVELTIME(MIN} = 2. 34 TCI(MIN) = 12.84

100, 00 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3,779
SO0IL CLASSIFICATION IS "A“

COMMERCIAL DEVELOPMENT RUNGFF COEFFICIENT = .B334

SURBAREA AREA(ACRES) = 10. 80 SUBAREA RUNOFF(CFS) =  34. 01
SUMMED AREA(ACRES) = 21. 30 TOTAL RUNOFF(CFS8: = 7i.44
END OF SUBAREA STREETFLOW HYDRAULICS:

DEPTH(FEET) = &4 HALFSTREET FLOODWIDTH(FEET) = 12,00
FLOW VELOCITY(FEET/SEC. ) = 7.83 DEPTH*VELOCITY = 9. 03

GRS N U I T T AR I SN R G S S H I R 3 2 I 6 30 S B S 2 3
FLOW PROCESS FROM NODE 3. 00 TO NMODE 4. 00 IS CODE = S

#2222COMPUTE TRAPEZOIDAL-CHANNEL FLOWCCCOC
P222PTRAVELTIME THRU SUBAREACCCCC

e e -

e — . Saaas e g ot o s sy

. UPSTREAM NODE ELEVATION = 1480. 0O
DOWNSTREAM NODE ELEVATION = 1536, G0
CHANNEL LENGTH THRU SUBAREA(FEET! = S400.00
CHANNEL BASE(FEET) = 10, GO “Z" FACTOR = 4. 0CC
MANNINGS FACTOR = | 030 MAXIMUM DEPTH(FEET) = 4. GO
CHANNEL. FLOW THRU SUBAREA(CFS) = 7i.44°
FLOW VELOCITY(FEET/SEC) = 5. %1% FLOW DEPTH(FEET: = . 89
. TRAVEL TIME(MIN. } = 15 22 TCIMIN. ) = 28.08

.I A SN 333 2 33 32 2SS 3236 3 3 36 0303 S0 03 30 3 3430 26 36 36 36 24 2
FLOW PROCESS FROM NODE 4. GO TO NODE 4. 00 18 CObE = g

. 22222ADDITION OF SUBAREA TO MAINLINE PEAK FLOWCSCCS

T T A S il v ol T T S M A St i S S LSl A it ey dam P (A0 BSOS LR AL RS Al ek e e S

S 1O i S e v s Sy S ot S i Tt St St
R T e . T e . s e s i L B e e o O BRI ED R

1G0. GO YEAR RAINFALL INTENSITY(INCH/HOUR) = 2. 364
‘ SOIL CLASSIFICATION IS *av
. COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = . 8234
SUDAREA AREA(ACRES) = S51. 40 GUBAREA RUNDFF(CFS) = 100, 12
TOTAL AREA(ACRES) = 72. 70 TOTAL RUNOFF(CFS) = 171. 5&

. TC(MIN} = 28.08

HRI I S I IR H A S 2 330 I B I I T 2 33 I I NN
II FLOW PROCESS FROM NODE 2. 00 TO NODE 1C. 00 I8 CODE = 2
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II 22220RATIONAL METHOD INITIAL SUBAREA ANALYSISLLLL

e i - S s s e 2 e e e S e ey S e S o it G s e LAY LS Bk i Bt I ey e e sy e mam smer e . s g g St st e
e e i o T o o o e s o e e e e e S s i S e B —e R ETEET ]

ASSUMED INITIAL SUBAREA UNIFORM

Il DEVELOPMENT IS COMMERCIAL

fC = K#[(LENGTH»#3)/(ELEVATION CHANGE) Ja#, 2
L INITIAL SUBAREA FLOW-LENGTH = 1550.00
- UPSTREAM ELEVATION =  1408. 00
.l DOWNSTREAM ELEVATION =  1590. 00

ELEVATION DIFFERENCE = 18. 00

13. 955

3. 599

TC = . 303#L{{ 155C. CO#%#31/( i8. 00) Jss, 2
100. 00 YEAR RAINFALL INTENSITY{INCH/HOUR:

sSgIt. CLASGIFICATION IS “A“

COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = 8325

TOTAL AREA(ACRES) = 14, 00O TOTAL RUNDFF(CFS) = 41,24

Sh3ESh S 3E S R R R R H I S5 3R S 30 R 30030330 o 3 30 S S0 30 H A 30 SR 3R M S S H KB SR SR SR SRS S

. SUBAREA RUNOFF(CFS) = 41. 94

FLOW PROCESS FROM NODE &. GO TO NODE 7.00 IS CODE = =2

re vy Ve s - e e T S ————

. DHPPPRATI dNAL METHDOD INITIAL SUBAREA ANALYSISCOOCLC

aarme e mvee ¢ ramn e e e i vy el e ke ek e s vy v sasre ey s s . o = = a PR
g = T S S e =ttt s T e T o e e e e i s e S i T T e

ASSUMED INITIAL SUBAREA UNIFORM
i DEVELOPMENT IS COMMERCIAL
. 10 = KL (LENGTH##3}) /(ELEVATION CHANGE) I#+ 2
INITIAL SUBAREA FLOW-LENGTH = 2200. 00

' UPSTREAM ELEVATION = 14687, GO
. DOWNSTREAM ELEVATION = 1458, 00
ELEVATION DIFFERENCE = 29. 60
TC = . 308#L( 2200, 00##3}1/( 29. 0013#x%, 2 = 15. 652
. 10G. 00 YEAR RAINFALL INTENSITY(INCH/HOUR)} = 3.35%9
S0OIL CLASSIFICATION Is "A“®
COMMERCIAL DEVELOPMENT RUNDOFF COEFFICIENT = . 8313
| SUBAREA RUNDFF(CFS} = ?3. 55
II TOTAL AREA(ACRES:) = 33. S0 TOTAL RUNOFF(CFS) = 23, 85
I'*%***%******%***************%**%******%********************%**********%*****

FLOW PROCESE FROM NODE 7.00 TO NODE 8.00 IS CODE = &

Wi e W e v ey - e —— ——— — - Tt Tl i S S S i B S S S A 0k A 0L 000 Bt At s S50 . S B Hobeh

22222COMPUTE STREETFLOW TRAVELTIME THRU SUBAREACILLC

T S A iy i drrr ey e s s S LAl LAl U8 ke domnd ks sy Y e ot ok ey e T Y U TR Al Y TV SV YWY S Y A T (e ey SV E T T Y T S St Ek A A i P Sy e Saad e Mt St s S S ik
P g fond g e e e e e e L e b b e e e e ——

UPSTREAM ELEVATION = 15658. 6O DOWNSTREAM ELEVATION = 1593. 00
STREET LENGTH(FEET) = 2600. 00 CURE HEIGTH(INCHES) = 8,
STREET HALFWIDTH(FEET! = 32. 00 STREET CROSSFALL(DECIMAL)Y = . 0150
SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

##TRAVELTIME COMPUTED USING MEAN FLOW(CFS) = 119 44

###ETREET FLOWING FULL w3
NOTE: STREETFLOW EXCEEDS TOP OF CURB.
THE FOLLOWING STREETFLOW RESULTS ARE BASED ON THE ASSUMPTION
THAT NEGLIBLE FLOW OCCURS QUTSIDE OF THE STREET CHANNEL.
THAT IS, ALL FLOW ALONG THE PARKWAY. ETC., IS NEGLECTED.
STREET FLOWDEPTH(FEET) = . &8
HALFETREET FLODDWIDTH(FEET) = 32. 60
AVERAGE FLOW VELOCITY(FEET/SEC.) = &. 77
PRODUCT OF DEPTHRVELOCITY = 4, 5%
STREETFLOW TRAVELTIME(MIN) = &. 40 TC(MIN} = 22.05

100, G0 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2,735
SOIL CLASSIFICATION IS “A“
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = . 8270
SUBAREA AREA(ACRES) = 22. 70 SUBAREA RUNOFF(CFS) =  B51.34
SUMMED AREA(ACRES) = 5é&6. 20 TOTAL RUNOFF(CFB) = i44.89

/i



l END OF SUBAREA STREETFLOW HYDRAULICS:
DEPTH(FEET} = 72 HALFETREET FLOODWIDTH(FEET) = 32. 00
. FLOW VELOCITY(FEET/SEC.) = 7.20 DEPTH#VELOCITY = 3. 14

********************************************ﬂ%%*&*a*************************
FLOW PROCESSE FRDM NODE 8 00 TO NODE ?. 00518 CODE = 6

IE 2222 COMPUTE STREETFLDN TRAVELTIME THRU SUBAREACLCAC .

"l
. e e T A T e T T e A e R B O e R S T I R B T B R A e B B R I T T A R S P I R R R R R R N N e S R S SR EsmEm s m ==
lE UPSTREAM ELEVATION =  1593. 00 DOWNSTREAM ELEVATION = 1580. 00
’ STREET LENGTH(FEET) = 1300. 00 CURB HEIGTH(INCHES) = 8.
STREET HALFWIDTH(FEET} = 32. 00 STREET CROUSSFALL(DECIMAL! = . 0150
SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

##TRAVELTIME COMPUTED USING MEAN FLOW(CFS) = 174, 46

##xGTREET FLOWING FULLx#s

NOTE: ‘STREETFLOW EXCEEDS TOP OF CURB.
lE THE FOLLOWING STREETFLOW RESULTS ARE BAGED ON THE ASSUMPTION
i THAT NEGLIBLE FLOW OCCURE OUTSIDE OF THE STREET CHANNEL.

THAT IS, ALL FLOW ALONG THE PARKWAY, ETC., 18 NEGLECTED.

STREET FLOWDEPTH(FEET) = .BS

HALFSTREET FLOODWIDTH(FEET) = 32. 00
AVERAGE FLOW VELOCITY(FEET/SEC. } = &. 1.1
' PRODUCT OF DEPTHARVELOCITY = S. 21
IE STREETFLOW TRAVELTIME(MIN! = 3. 595 TC(MIN) = 235, 60

1G0O. 00 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2. 3501
SOIL CLASSIFICATION Ig "aA¢
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = . B248
SUBAREA AREA(ACRES) = 30, &0 BUBAREA RUNOFF(CFS) = 83..12
SUMMED AREA(ACRES!) = 86. 80O TOTAL RUNOFF(CFS) = 208. 01
END OF SUBAREA STREETFLOW HYDRAULICS:
DEPTH(FEET) = .71 HALFSTREET FLOODWIDTH(FEET} = 32. 00
FLOW VELOCITY(FEET/SEC. ) = 6.37 DEPTH#VELOCITY = 5.81

B30 SE 030 S SISO IO 6 0 S0 S 34 3 3 R AR 3 A I 3 R A
FLLOW PROCESS FROM NODE 10 0C 7O NODE 11.00 18 CODE = 2

— - ——— -— -

| 33335RATIONAL METHOD INITIAL SUBAREA ANALYSISCOCCC
B e h o A R T e I A e S N N L T T T I T R N e NS R T N M I I t—¢~3—4—3-H -t e —§ -3
lE ASSUMED INITIAL SUBAREA UNIFORM
DEVELOPMENT IS COMMERCIAL
TC = K#[(LENGTH#**3)/(ELEVATION CHANGE)Ix», 2
INITIAL SUBAREA FLOW-LENGTH = 2400. 00
UPSTREAM ELEVATION =  1472. 00
DOWNSTREAM ELEVATION = 1430, 00
ELEVATION DIFFERENCE = 42. 00
TC = . 303%C( 2400, 00#=3}/( 42.00)3#%.2 = 15, 313
100. 00 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3. 404
SOIL CLASSIFICATION IS "A"
COMMERC IAL. DEVELOPMENT RUNOFF COEFFICIENT = . 8315
SUBAREA RUNOFF(CFS) = 62. 26
TOTAL AREA(ACRES) = 22.00 TOTAL RUNOFF(CFS) = 42. 26

558 T T ey e R 2 S 7 e T e S U Y O I S S S G I N G £ B S 0 S O S B S D A e e S e g i R R S T R ST T I S S nm v s am

END OF RATIONAL METHOD ANALYSBIS
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APPENDIX B

HYDROLOGY CALCULATIONS



*******i‘k*****9{*****************#******************'k********************‘k‘k**
RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 SAN BERNARDING CO. HYDROLOGY CRITERION)
(¢} Copyright 1983-99 Advanced Engineering Software {aes)
Ver. 8.0 Release Date: 01/01/99 License ID 1435

Analysis prepared by:
THIENES ENGINEERING
16800 VALLEY VIEW AVENUE
LA MIRADA CA 90638
PH: (714) 521-4811 FAX: (714) 521-4173

KERK KA Rk R h ke kkk kA F A XN R R XN A% DESCRIPTION OF STUDY *dkwkkkndhbkd bk hhk khkdkkh k&

* PROPOSED DEVEQPMENT *
* AT INDUSTRIAL PARKWAY AND PALM *
* NODES 100-133 *

R P YT

FILE NAME: C:\XDRIVE\3032\3032A.DAT
TIME/DATE OF STUDY: 0%:16 03/08/2011

» -~ *TIME-OF - CONCENTRATION MODEL*- -

USER EPFECIFIED STORM EVENT(YEAR] = 100.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 12.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
*USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL*

SLOPE OF INTENSITY DURATION CURVE{LOG(I;IN/HR) vs. LOG{Tc;MIN}) = 0.6000
USER SPECIFIED 1-HOUR INTENSITY{INCH/HOUR) = 1.4000

*ANTECEDENT MOISTURE CONDITION (AMC) III ASSUMED FOR RATIONAL METHOD*
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FLOW PROCESS FROM NODE 100.00 TO NODE 113,00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSISc<ece
»>USE TIME-OF-CONCENTRATION MOMOGRAPH FOR INITIAL SUBARFA<<

INITIAL SUBAREA FLOW- LENGFH(IFFF) = 560.00
ELEVATICON DATA: UPSTREAM(FREET} = 1692.18 DOWNSTREAM (FEET} = 1681.1%

Tc = K* [{LENGTH** 3.00}/(ELEVATION CHANGE)]**0.20

SUBARREA AMALYSIS USED MINIMUM Pc(MIN.) = 8.387

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 4,559

SUBAREA Tc AND LOSS RATE DATA(AMC TII):

DEVELOPMENT TYPE/ 5Cs 8CIL AREA Fp Ap 5Cs s
LAND USE GROUP {ACRES) {INCH/HR) (DECIMAL) CN  (MIN.)

COMMERCIAL A 3.10 0.80 0.1¢ 52 .39

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA RUNOFF (CFS) = 12.50

TOTAL AREA(ACRES) = el PEAK FLOW RATE{CF8) = i2.50
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FLOW PROCESS FROM NODE 111.00 TO NODE 111.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USEDR FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) =  §.38

RAINFALL INTENSITY (INCH/HR) =  4.56

AREA-AVERAGED Fm{INCH/HR} = 0.08

AREA-AVERAGED Fp {INCH/HR) = 0.80

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA(ACRES) = 3.10

TOTAL STREAM AREA (ACRES) = 3.10

PEAK FLOW RATE(CF8) AT CONFLUENCE = 12.50
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FLOW PROCESS FROM MNODE 110.00 TO NODE 111.00 IS CODE = 21

=>>»>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
»>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<




INITIAL SUBAREA FLOW-LENGTH(FEET) = 420.00
ELEVATION DATA: UPSTRERM(FEET) = 1657.70 DOWNSTREAM(FEET) = 1681.19

To = K* [ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM To(MIN.) = 6.5086

* 100 YEAR RAINFALL INTENSITY {INCH/HR) = 5.310

SUBAREA Tc AND LOCSS RATE DATA{AMC III):

DEVELOPMENT TYPE/ S¢S SCIL AREA p Ap 8Cs Tc
LAND USE GROUP {ACRES) {INCH/HR) (DECIMAL) CN  {MIN.)

COMMERCIAL A 1.10 0.80 0.10 52 6.51

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp{INCH/HR) = (.89

SUBARER AVERAGE PERVICUS AREA FRACTION, Bp = 0.10

SUBAREA RUNOFF (CFS) = 5.18

TOTAL AREA{ACRES) = 1.10 PERX FLOW RATE(CFS) = 5.18

L R U A

FLOW PROCESS FROM NODE 110.00 TO NODE 111.00 I8 CODE = 81

MAINLINE To({MIN) = 6.51

* 100 YEAR RAINFALL INTENSITY{INCH/HR) = 5.310

SUBARER LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ 5Cs SOIL AREA Fp Ap 5C8

LAND USE GROUP (ACRES) {INCH/HR}) (DECIMAL) CN

NATURAL GOOD COVER

"GRASS" A G.60 0.72 1.00 38
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.72

SUBAREA AVERAGE PERVIOUS ARER FRACTION, Ap = 1.00

SUBAREA AREA (ACRES) = ¢.60 SUBARER RUNOFF(CFS) = 2.48
EFFECTIVE AREA(ACRES) = 1.70 AREA-AVERAGED Fm{INCH/HR} = .31
AREA-AVERAGED Fp{INCH/HR) = 0,74 AREA-AVERAGED Ap = 0.42
TOTAL ARBA(RCRES) = SEHT Ae) PEAK FLOW RATE{CFS) = 1,68

L R R S R R L L T v,

FLOW PROCESS FROM NODE 111.00 TO NODE 111.00 18 CODE = 1

CONFLUENCE<<cae

>>>»>DESIGNATE INDEPENDENT STREAM FOR

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION (MIN.} = 6.51
RAINFALL INTENSITY (INCH/HR} = .32
AREA-AVERAGED Fm(INCH/HR) = 0.31

AREA- AVERARGED Fp (INCH/HR) = 0.74
ARREA-AVERARGED Ap = 0.42

EFFECTIVE STREAM AREA(ACRES) = 1.70

TOTAL STREARM AREA (ACRES) = LT

PEAK FLOW RATE (CFS) AT CONFLUENCE = 7.65

*% CONFLUENCE DATA #%*

STREAM Q T Intensitcy Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS)} (MIN.) (INCH/HR) ({INCH/HR) {ACRES) NODE
1 12.50 2.29 4.559 0.80( 0.08) 0.10Q 3.1 100.00
2 7.65 .51 5.310 0.74( 0.31) 0.42 1.7 110.00

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

**% PEAK FLOW RATE TABLE *¥%

STREAM o] T Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (BCRES) NODE
1 19.00 8.3¢9 4.55%% 0.75( 0.16) 0.21 4.8 100,00
2 18.97 651 5.310 0.75( 0D.17) 0.23 4.1 110.00

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 15.0¢0 Tc(MIN.) = B:.39

EFFECTIVE AREA(ACRES) = 4.80 AREA-AVERAGED Fm{INCH/HR} = 0.16
AREA-AVERAGED ¥Fp (INCH/HR} = 0.75 AREA-AVERAGED Ap = 0.21

TOTAL AREAR{ACRES) = 4.80

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 111.00 = 560.00 FEET.
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FLCW PROCESS FROM NODE 111.00 TC NCDE 112.00 I8 CODE = 31

»>>x»>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<c<<<
»2>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) ccccx




ELEVATION DATA: UPSTREAM(FEET) = 1678.00 DOWNSTREAM(FEET) = 1676.90

FLOW LENGTRE (FEET) = 12.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 15.0 INCH PIPE IS 12.2 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 17.71

ESTIMATED PIPE DIAMETER{INCH} = 15.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 19.00

PIPE TRAVEL TIME(MIN,) = 0.01 Te(MIN.) = 8.40

LONGEST FLOWPATH FROM NODE 100.00 TC NODE 112.00 = 572.00 FEET.
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FLOW PROCESS FROM NODE 111.00 TO NCDE 112.00 IS CODRE = 81

MATNLINE Tc(MIN)} = 8.40

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 4,558
SURAREA L0OSS RATE DATA(AMC TTI}:

DEVELOPMENT TYPE/ SCE SOIL AREA Fp Ap 8C8

LAND USE GROUP {ACRES} (INCH/HR) (DECIMAL) N

NATURAL GOOD COVER

"GRASSY A 6.70C 0.72 1.00 58
SUBAREA AVERAGE PERVIQUS LOSS RATE, Fp(INCH/HR) = 0.72
SUBAREA AVERAGE PERVICUS AREA FRACTION, Ap = 1.00
SUBAREA AREA{(ACRES) = 0.70 SUBAREA RUNOFF (CF8) = 2.41
EFFECTIVE AREA (ACRES) = 5.50 AREA-AVERAGED Fm(INCH/HR) = 0.23
AREA-AVERAGED Fp (INCH/HR) = 0.74 AREA-AVERAGED Ap = 0.31
TOTAL AREM (ACRES} = 5.50 PEAK FLOW RATE(CFS) = 21.40

*¥% PEAXK FLOW RATE TABLE *%
STREAM Q Te Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) {MIN.} (YINCH/HR} (INCH/HR) {ACRES) NODRE
b 21.40 8.40 4.555 0.74( ¢.23) 0.3:1 8.5 100.00
2 21.84 6.52 5.304 0.74( 0.25) 0.34 4.8 110.0¢0
NEW PEAK FLOW DATA ARE:
PEAK FLOW RATE(CFS) = 21.84 Tc(MIN.) = 6.52
AREA-RVERAGED Fm(INCH/HR} = 0.25 AREA-AVERAGED Fp{INCH/HR) = 0.74
AREA-RVERAGED Ap = 0.34 EFFECTIVE AREA(ACRES) = 4.80
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FLOW PROCESS FROM NODE 112.00 TC NODE 123.00 IS CODE = 31

»>>»>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<cc
»»>>>USING COMPUTER-ESTIMATED PIPRSIZE (NON-PRESSURE FLOW) c<<cc

ELEVATION DATA: UPSTREAM(FEET) = 1675.00 DOWNSTREAM (FEET) 1674.00
FLOW LENGTH{FEET) = 190.00 MANNING'S N = (.013

DEPTH OF FLOW IN 27.0 INCH PIPE IS 22.) INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 6.28

ESTIMATED PIPE DIAMETER(INCH} = 27.00 NUMBER OF PIPES = 1
PIPE-FLOW(CEFS) = 21.84

PIPE TRAVEL TIME(MIN.) = 0.50 Tec(MIN.) = 7.02

LONGEST FLOWPATH FROM WODE 100.00 TO NODE 123.00 = 762.00 FEET.
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FLOW PRCCESS FROM NODE 123.00 TO NODE 123.00 IS CODE = 1

#>>>>DESICGNATE INDEPENDENT STREAM FOR CONFLUENCE<cccc

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 7.02
RAINFALL INTENSITY(INCH/HR) = 5.07
AREA-AVERAGED Fm(INCH/HR} = .25
ARER-AVERAGED Fp{INCH/HR} = 0.74
AREA-AVERACED Ap = 0.34

EFFECTIVE STREAM AREA(ACRES} = 4.80

TOTAL BTREAM AREA{ACRES) = 5.50

PEAK FLOW RATE(CFS}) AT CONFLUENCE = 21.84
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FLOW PROCESS FROM MHODE 120.00 TC NODE 121.00 IS CODE = 21

»»>>>RATIONAL METHOD INITIAL SUBARER BMALYSIS<<<<«

FLOW- LENGTH (FEET) 300.00
ELEVATION DATA: UPSTREAM(FEET} = 1698.00 DOWNSTREAM (FEET) = 1683.00

Tc = K* [ (LENGTH** 3.00)/(ELEVATION CHANGE)]*%0.20
SUBAREA ANALYSIS USED MINIMUM Tc{MIN.) = 5.419



* 100 YEAR RAINFALL INTENSITY (INCHE/HR} = &5.925%
SUBAREA Tc AND LOSS RATE DATA(AMC I11):

DEVELOFMENT TYFE/ SC8 80IL AREA Fp Ap 5C8 o

LAND USE GROUP {ACRES) {INCH/HR) (DECIMAL) CN  (MIN.)

NATURAL GOCD COVER

"GRASS" Fi8 1.50 0.72 1.00 58 16.67

COMMERCIAL A 0.50 0.80 0.10 52 5.42

SUBAREA AVERAGE PERVIQUS LOSS RATE, Fp(INCH/RR) = 0.73

SUBAREA AVERAGE PERVIQUS AREA FRACTION, Ap = 0.77

SUBAREA RUNOFT (CFS) = 9.65

TOPTAL AREA (ACRES) = 2.00 PERAK FLOW RATE(CIS) = 9.65
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FLOW PROCESS FROM NODE 121.00 TO NCDE 122.00¢ IS CODE = 31

»>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREAccccc
»»>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) ccec<

ELEVATION DATA: UPSTREAM(F = 1683,00 DOWNSTREAM(FEET)

FLOW LENGTH{FEET) = 80.00 MANNING'S ¥ = 0,013

DEPTH OF FLOW IN 18.0 INCH PIPE 1§ 12.7 INCHES

PIPE-FLOW VELOCITY{FEET/SEC.} = 7.26

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = i3
PIPE-FLOW(CFS) = 9.65

PIPE TRAVEL TIME(MIN.) = 0.18 To {MIN.} = 5.80

LONGEST FLOWPATH FROM NODE 120.00 TO NODE 122.00 = 380.00 FEET.
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FLOW PROCESS FROM NODE 121.00 TO NODE 122.00 18 CODE = 81

MAINLINE Tc{MIN) = 5.60

* 100 YEAR RAINFALL INTENSITY (INCH/BER) = 5.807

SUBAREA LOSS RATE DATA(AMC TII1):

DEVELOPMENT TYPE/ SC8 §0IL  AREA Fp Ap 3CS

LAND USE GROUP (ACRES) {(INCH/HR) (DECIMAL} CH

NATURAL GOOD COVER

"GRASSH A 1.290 0.72 1.00 58
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.72

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.00

SUBAREA AREA (ACRES) = 1.20 SUBAREN RUNOFF{CFS&) = 5.49
EFFECTIVE AREA(ACRES) = 3.20  AREA-AVERAGED FR{INCH/HR) = 0,62
AREA-AVERAGED Fp (INCH/HR) = 0.73 AREA-AVERAGED Ap = 0.86

TOTAL AREA {ACRES) = 3.20 PEAK FLOW RATE(CFS) = 14.93
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FLOW PROCESS FROM NODE 122.00 TC NCDE 123.00 Is CODE = 31

»>>>>>C0MPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREAR<<<cc
»>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) c<cec

ELEVATION DATA: UPSTREAM(FEET) = 1680.00 DOWNSTREAM(FEET) = 1574.00
FLOW LENGTH(FEET)} = 335.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 21.0 INCH PIPE IS 13.2 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 9.36

ESTIMATED PIPE DIAMETER{INCH) = 21.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 14.93

PIPE TRAVEL TIME(MIN.} = 0.60 To(MIN.) = £.20

LONGEST FLOWPATH FROM NODE 120.00 TO NODE 123.00 = T15.0C¢ FEET.
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FLOW PROCESS FROM NODE 123.00 TO NODE 123.00 IS CODE = i3

»»>>>>DESIGNATE INDEPEMNDENT STREAM FOR CONFLUENCE<<<cc
»»>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUESc<<qcc

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.} = 6.20

RAINFALL INTENSITY (INCH/HR) = 5 G
AREA-AVERAGED Fm(INCH/HR)} = 0.62
AREA-AVERAGED Fp(INCH/HR) = 0.73
AREA-AVERAGED Ap = 0.86

EFFECTIVE STREAM AREA (ACRES) = 3.20

TOTAL STREAM AREA (ACRES) = 1,20

PEAK FLOW RATE{CFS} AT CONFLUENCE = 14.93

** CONFLUENCE DATA *%
STREAM l¢] T Intensity Fp (Fm) Ap he HEADWATER



NUMBER (CFS) (MIN.} (INCH/HR) (INCH/HR) {ACRES) NODE

1 21.40 8.90 4.399 0.74( 0.23) 0.31 5.5 100.00
3 21.84 702 5.672 0.74( 0.25) 0.34 4.8 110.00
2 14.93 6.20 5.465 0.73( 0.62) 0.86 3.2 120.60
RAINPALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.
** PEAK FLOW RATE TABLE **
STRERM 6] T Intensity Fp (Fm) Ap Ae HEADWATER
NUMBEER (CFS) (MIN.} (INCH/HR} (INCH/HR) {ACRES) NODE
i 35.55 7.02 5.072 0.73( 0.40) 0.55 8.0 J10.00
2 33.04 8.90 4.3%9 0,730 0.38) 0.51 85T 1G¢.00
3 35,79 6.20 5068 10730 0.41) 0.5% Tl 120.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLCWS:
PEAK FLOW RATE(CFS) = 35.79 Tc(MIN.)} = 6.20
EFFECTIVE AREA(ACRES) = T.44 AREMA-AVERARGED Fm (INCH/HR} = 0.41
AREA-AVERAGED Fp{INCH/HR) = (.73 AREA-AVERAGED Ap = 0.57
TOTAL AREA{ACRES) = 8..90
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 123.00 = 762.00 FEET.
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FLOW PROCESS FROM NODE 123.00 TO NODR 132.00 IS CODE = 31

>»>>>COMPUTE PIPE-FLOW TRAVEL TIME TRRU SUBAREAcc<<<
»»52»>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTRERM{FEET}) = 1674.00 DOWNSTREAM(FEET) = 1673.00

FLOW LENGTH(FEET) = 83.00 MARNING'S N = 0,013

DEPTH OF FLOW IN 30.¢ INCH PIPE IS 20.6 INCHES

PYPE-FLOW VELOCITY (FEET/SEC.} = 9.956

ESTIMATED PIPE DIAMETER (INCH}) = 3¢.00 NUMBER OF PIPES = 1
PLIPE-FLOW{CFS) = S

PIPE TRAVEL TIME{MIN.} = G.14 Te(MIN.} = 6.34

LONGEST FLOWPATH FROM NODE 10¢.00 TC NODE 132.00 = 845,00 FEET.
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FLOW PROCESS FROM NODE 132.00 TO NODE 132.00 I8 CODE = 1

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 6.34
RAINFALL INTENSITY (INCH/HR) = 5.39
AREA-AVERAGED Fm{INCH/HR} = 0.41
AREA-AVERAGED Fp{INCH/HR} = 0.73
AREA-AVERAGED Ap = 0.57

EFFECTIVE STREAM ARBA(ACRES) = F.44

TOTAL STREAM AREA(ACRES) = 8.70

PEAK FLOW RATE (CFS) AT CONFLUENCE = 35.79
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FLOW PROCESE FROM NODE 134.00 TO NODE 131.00 I8 CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
»>>USE TIME-OF-CONCENTRATION MOMOGRAPH FOR INITIAL SUBAREAcc

INTITIAL SUBAREA FLOW-LENGTH(FEET) = 2562.00
ELEVATION DATA: UPSTREAM({FEET) = 1688.90 DOWNSTREAM (FEET) = 1682.40

Te = K*[{LENGTH** 3.00}/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc({MIN.) = 5.76%8

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 5.706

SUBAREA T¢ AND LOSS RATE DATA(AMC III):

DEVELOPMENT TYRE/ §C8 80IL AREA Fp Ap 8Cs boide
LAND USE GROUP {ACRES) {INCH/HR) (DECIMAL) CN  {MIN.)

COMMERCIAL A 0.80 0.80 0.10 52 I

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80

SUBAREA AVERMAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA RUNOFF (CFS) = 4.05

TOTAL AREA (ACRES) = 0.80 PEAK FLOW RATE{CFS)} = 4.05
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FLOW PROCESS FROM NODE 131.00 TO NODE 132.00 IS CODE = 31

»rox>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<cccx
»>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<



ELEVATION DATA: UPSTREAM{FEET) = 167&.70 DOWNSTREAM(FEET) = 1673.00

FLOW LENGTH(FEET) = 93.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 12.0¢ INCH PIPE 18 6.6 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 93T

ESTIMATED PIPE DIAMETER (INCH) = 12,00 NUMBER CF PIPES = 1
PIPE-FLOW(CFS) = 4.05

PIPE TRAVEL TIME(MIN.} = 0.17 Toc(MIN.) = B8

LONGEST FLOWPATH FROM NODE 130.00 TO NCDE 132.00 = 345.00 FEET,
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FLOW PROCESS FROM NODE 132.80 TO NCDE 132.00 I8 CODE = 1

>>5>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>»AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<cc<<

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION(MIN.) = 5.94

RAINFALL INTENSITY (INCH/HR) = 5.1
AREA-AVERAGED Fm{INCH/HR} = 0.08
AREA-AVERMAGED Fp{INCE/HR} = 0.80
AREA-~AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA(ACRES) = 0.80

TOTAL STREAM AREA{ACRES) = 0.80

PEAK FLOW RATE (CFS} AT CONFLUENCE = 4.05

**% CONFLUENCE DATA **

STREAM o] Tc Intensity Fp {Fm) Ap  Re HEADWATER
NUMBER {CF8) (MIMN.) (INCH/HR} {INCH/HR) (ACRES) NODE
i 35.55 T.16 5.013 0.73{ 0.40) 0.858% 8.0 110.00
€ 33.04 9.05 4.356 0.73( 0.38) 0.851 8.7 100.00
1 35.79 6.34 5.293 0.73{ 0.41) 0.57 7.4 120.00
2 4.05 5.94 5.608 0.80( 0.08) 0.10 0.8 130.00
RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USEDR FOR 2 STREAMS.
*% PEAK FLOW RATE TABLE *+*
STREAM Q TC Intensity Fp (Fm) Ap  Ae HEADWATER
NUMBER {CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
& 39.68 6.34 5.393 0.73( 0.38) 0.52 8.2 120.00
2 39.17 7.16 5013 033l 00391 0L81 2.8 110.00
3 36.18 2.05 4.356 0.73( 0.35}) 0©.48 9.5 100.00
4 3%.03 .94 5.608 0.73{ 0.38} 0.52 7.8 130.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 19.68 TC{MIN.) = 6.34
EFFECTIVE AREA (ACRES) = 8.21 AREA-AVERAGED Fm(INCH/HR) = 0.38
AREA-AVERAGED Fp (INCH/HR) = 0.73 AREA-AVERAGED Ap = 0.52
TOTAL AREA (ACRES) = 9.50
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 132.00 = £845.00 FEET.
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FICW PROCESS FROM NODE 132.00 TO NODE 133.00 I8 CCDE = 31

ELEVATION DATA: UPSTREBM{FEET} = 1672.03 DOWNSTREAM(FEET} = 1670.90
FLOW LENGTH(FEET) = 195.00 MARNNING'S N = 0.013

DEPTH OF FLOW IN  36.0 INCH PIPE IS 24.4 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 7.78

ESTIMATED PIPE DIAMETER (INCH] = 36.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS8} = 19.68

PIPE TRAVEL TIME(MIN.} = 0.42 Te(MIN.) = 6.76

LONGEST FLOWPATH FROM NODE 100.00 TO NODRE 132.00 = 1040.00 FEET.

END OF STUDY SUMMARY:

TOTAL AREA (ACRES) = 9.50 TC(MIN.) = .76

EFFECTIVE ARER(ACRES) = 8.24 ABREA-AVIRAGED Fw{INCH/HR}= .38
AREA-AVERAGED ¥Fp (INCH/HR) = 0.73 AREAR-AVERAGED Ap = 0.52

PEAK FLOW RATE (CFS) = 35.68

** PEAK FLOW RATE TABLE **

STRERM Q 1% Intensity Fp {Fm) Ap  he READWATER
NUMBER (CFS} (MIN.) (INCH/HR) (INCH/HR) {ACRES) NODE
1 39.03 6.3% 5.377 0.73{ 0.38) 0.52 7.8 130.00
2 39.68 6.76 5.191 0.73{ 0.38) 0,52 B.2 120.00
3 39.17 7.59 4.840 0,73( 0.37) 0.51 8.8 110.00
4 36.18 9.48 4.235  0.73( ¢.3%) 0.48 9.5 100.00



END OF RATIONAL METHOD ARNALYSIS
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{(Reference: 1986 SAN BERNARDING CO. HYDROLOGY CRITERION}
{c) Copyright 1983-99 Advanced Engineering Software (aes)
ver. 8.0 Release Date: 01/01/99 License ID 1435

Analysis prepared by:
THIENES ENGINEERING
16800 VALLEY VIEW AVENUE
LA MIRADA CA 900638
PH: (714) 521-4811 FAX: (714) 521-4173

HAKKFRKKEERANERKHKNR UK *EFAE DESCRIPTION OF STUDY ***hkhkkax ek v vk v dkkkkkk ko x

* PROPOSED DEVELOPMENT *
* AT TNDUSTRIAL PARKWAY AND PALM #
* NODES 200-215 *
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FILE NAME: C:\XDRIVE\3032\3032B.DAT
TIME/DATE OF STUDY: 13:351 03/09/2011

-~ *TIME-OF - CONCENTRATICON MODEL* - -

USER SPECIFIED STORM EVENT (YEAR) = 100.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 12.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
*USER-DEFINED LOGARITHMIC INTERPCLATICON USED FOR RAINFALL*

SLOPE OF INTENGITY DURATION CURVE (LOG(I;IN/HR} vs. LOG(Tc;MIN}) = 0.5000
USER SPECIFIED 1-HOUR INTENSITY{INCH/HOUR) = 1.400¢

*ANTECEDENT MOISTURE CONDITION (AMC) ITI ASSUMED FOR RATIONAL METHOD*
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FLOW PROCESS FROM NODE 200.00 TO NODE 201.00 I8 CCDE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<cc
»>>USE TIME-OF- CONCENTRATION NOMOGRAPIH FOR INITIAL SUBAREAcc

INITIAL SUBAREA FLOW- LENGTH(FEET} = 457.00
ELEVATION DATA: UPSTREAM(FEET) = 1693.90 DOWNSTREAM (FEET) = 1685.00

Te = K* [ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = t.raa

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 4.782

SUBAREA Tc AND LOSS RATE DATA(AMC ITI):

DEVELOBMENT TYPE/ 808 8011 AREA Fp Ap 5C8 Tc
LAND USE GROUP {ACRES} [INCH/HR) (DECTMAL}) CN  (MIN.)

COMMERCIAL A 3,10 ¢.80 0.10 52 7.4

SUBAREA AVERAGE PERVIQUS LOSS RATE, Fp{INCH/HR} = (.80

SUBAREA AVERAGE PERVIOUS AREAR FRACTION, Ap = 0.10

SUBRREAR RUNOFF({CFS} = 13.12

TOTAL AREA(ACRES) = 3.10 PEAK PFLOW RATE(CFS} = 13,32
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FLOW PROCESS FROM NODE 201.00 TG NCODE 202.00 I8 CCBE = 61
>>5>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<cc<<

»>>> [STANDARD CURB SECTION USED) <<<<«

UPSTREAM ELEVATION(F = 1685.00 DOWNSTREAM ELEVATION (FEET)
STREET LENGTH(FEET) = 305.00 CURB HEIGHT (INCHES) = 8.0
STREET HALFWIDTH (FEET) = 80.00

DISTANCE FROM CROWN TC CROSSFALL GRADEBREAK(FEET) = 40.00
INSIDE STREET CROSSFALL(DECIMAL) = (.020
OQUTSIDE STREET CROSSFALL{BDECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1
Manning's FRICTION FACTOR for Streetflow Section{curb-to-curly) = 0.0148

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW{CFS) = 19.238
STREETFLOW MODEL RESULTS USING ESTIMATEDR FLOW:

NOTE: STREET FLOW EXCEEDS TOP OF CURB.

THE FOLLOWING STREET FLOW RESULTS ARE BASED ON THE ASSUMPTION



THAT NEGLIBLE FLOW OCCURS OUTSIDE OF THE STREET CHANNEL.
THAT I8, ALL FLOW ALONG THE PARKWAY, ETC., IS8 NEGLECTED.

STREET FLOW DEPTH(FEET} = 0.67
HALFSTREET FLOOD WIDTH(FEET) = 25.65
AVERAGE FLOW VELOCITY (FEET/SEC.) = 2.85
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 1.9
STREET FLOW TRAVEL TIME(MIN.) = 1.78 Te{MIN.} = 9.53
* 100 YEAR RATWFALL INTENSITY (IMCH/HR) = 4.223
SUBAREA LOSS RATE DATA(AMC IIIX):
DEVELOPMENT TYPE/ 5Cs 80IL AREA Fp ap s¢s
LAND USE GROUP (ACRES) {INCH/HR) (DECIMAL) CN
COMMERCIAL A 3.30 0.80 g.10 5z
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80
SUBARER AVERAGE PERVIQUS AREA FRACTION, Ap = 0.10
SUBAREA AREA(ACRES) = 3.30 SUBAREAR RUNOFF(CFS} = 12.31
EFFECTIVE AREA(ARCRES} = 6.40 AREA-AVERAGED Fm{INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = (.80 AREA-AVERAGED Ap = 0.10
TOTAL ARER (ACRES) = 6.40 PEAK FLOW RATE{CFS) = 23.86

END OF SUBARER STREET FLOW HYDRAULICS:

DEPTH{FEET) = 0.72 HALFSTREET FLOOD WIDTH(FEET) = 27.86¢
FLOW VELOCITY(FEET/SEC.} = 3.00 DEPTH*VELQCITY {FI*FT/SEC. ) = 2415
LONGEST FLOWPATH FROM NODE 200.00 TO NODE 202.00 = 762,00 FEET.
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FLOW PROCESS FROM NODE 202.00 TO NODE 203.00 I8 CCDE = 61

UPSTREAM ELEVATICON(FEET) = 1683.50 DOWNSTREAM BLEVATION{FEET) = 1682.20
STREET LENGTH(FEET) = 220.00 CURB HEIGHT (INCHES) = 8.0
STREET HALFWIDTH{(FEET} = 80.00

DISTAWCE FROM CROWN TC CRCSSFALL GRADEBREAK(FEET) = 40.00
INSIDE STREET CROSSFALL (DECIMAL) = 0.020
CUTSIDE STREET CROSSFALL(DECIMAL} = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0148

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 32.861
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
NOTE: STREET FLOW EXCEERS TOP OF CURB.
THE FOLLOWING STREET FLOW RESULTS ARE BASED ON THE ASSUMBTION
THAT NEGLIBLE FLOW QCCURS CUTSIDE OF THE STREET CHANNEL.
THAT IS, ALL FLOW ALONG THE PARKWAY, ETC., 15 NEGLECTED.

STREET FLOW DEPTH(FEET) = (.76
HALFSTREET FLOOD WIDTH(FEET) = 30.30
AVERAGE FLOW VELOCITY (FEET/SEC.) = 1.48
PRODUCT OF DEPTH&VELOCITY (FT*FT/SREC.} = 2.66
STREET TLOW TRAVEL TIME(MIN.) = 1.05 Te(MIN.} = 10,58
* 100 YEAR RAINFALL INTENSITY (INCH/HR} = 3,965
SUBAREA LOSS RATE DATA{AMC III):
DEVELOPMENT TYPE/ &CE 80IL ARER Fp Ap sC8
LAND USE GROUP {ACRES) [ITNCH/HR}) (DECIMAL) CN
COMMERCIAL A 5,00 0.80 8.10 52
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.80
SUBAREAR AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10
SUBAREA AREA (ACRES) = 5.00 SUBAREA RUNOFF{CF8) = 17.49
EFFECTIVE AREA{ACRES) = 11.4¢ AREA-AVERAGED Fm{INCH/HR) = 0.08
AREA-AVERAGED Fp {INCH/HR} = 0.80 AREA-AVERAGED Ap = 0.10
TOTAL ARER(ACRES) = 11.40 PEAK FLOW RATE(CFS} = 39.87

END OF SUBAREA STREET IFLOW HYDRAULICS:

DEPTH(FEET) = 0.81 HALFSTREET FLOOD WIDTH{FEET) = 32.74
FLOW VELOCITY (FEET/SEC.} = 3.66 DEPTH*VELOCITY (FT*FT/SEC.) = 2]
*NOTE: INITIAL SUBAREA NOMOGRAPH WITH SUBARELR PARAMETERS,
AND L = 220.0 FT WITH ELEVATION-DROP = 1.3 FI, I8 210 GG
WHICH EXCEEDRS THE TOP-QF-CURB STREET CAPACITY AT NODE 203.00
LONGEST FLOWPATHE FROM NODE 200.00 TO NODE 203.00 = 982.00 FEET.
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FLOW PROCESS FROM NODE 203,00 TC NODE 314.00 IS CODE = 31

ELEVATION DATA: UPSTREAM(FEET} = 1678,00 DOWNSTREAM(FEET) = 1658.35
FLOW LENGTH{FEET} = 25.00 MANNING'S N = 0.013



DEPTH OF FLOW IN 15,0 INCH PIPE IS 9.4 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 49.52

ESTIMATED PIPE DIAMETER (INCH) = 15.00 NUMBER QOF PIPES = 1
PIPE-FLOW{CFS) = 39.87

PIPE TRAVEL TIME(MIN.) = 0,01 Te(MIN.}) = 10.59

LONGEST FLOWPATH FROM NODE 200.00 TC NODE 314.00 = 10Q7.00 FEET.
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FLOW PROCESS FROM NODE 314.00 TO NODE 314.00 I8 CODE = 10
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FLOW PROCESS FROM NODE 300.00 TO NODE 302.00 T8 CODE = 21
>>>>>RATICNAL METHOD INITIAL SUBAREA ANALYSIS<<<xc
>>UBE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 530.00
ELEVATION DATA: UPSTREAM(FEET) = 1688.40 DOWNSTREAM(FEET) = 1685,50

Te = K¥ [ {LENGTH** 3.00)/(ELEVATICN CHANGE)]*+*0.20

SUBAREA ANALYSIS USED MINIMUM Tc{MIN.} = i0.582

* 100 YEAR RAINFALL INTENSITY{INCH/HR) = 3.963

SUBAREA Tc AND LOSS RATE DATA(BMC III):

DEVELOPMENT TYPE/ SCS8 S0IL AREA Fp Ap 5C8 Te
LAND USE GROUP {ACRES) (INCH/HR} {(DECIMAL) CN {MIN.}

COMMERCIAL D 3.40 0.18 0.10 2} 10.59

SUBAREA AVERAGE PERVIQUS LOSS RATE, Fp(INCH/HR} = .18

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = (.10

SUBAREA RUNOFF (CF8) = 12.07

TGTAL AREA(ACRES} = 3.40 PEAR FLOW RATE(CFS) = 12.07
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FLCW PROCESS FROM NODE 301.00 TO NODE 302.00 IS COBDE = 51
>>»»>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>»>»> (STANDARD CURB SECTION USEDR) <c<xe

UPSTREAM ELEVATION(FEET) = 1685.50 DOWNSTREAM ELEVATION (FEET) = 1684.00
STREET LENGTH{FEET} = 308,00 CURB HEIGHT (INCHES}) = 8.0
STREET HALFWIDTH(FEET} = 80.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK (FEET) = 40.00
INSIDE STREET CROSSFALL{DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL (DECIMAL) = 0,020

SPECIFIRD NUMBER OF HALFSTREETS CARRYING RUNOFF = 1
Manning's FRICTION FACTOR for Streetflow Section{curb-to-curb) = 0.0148

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS} = 16.91
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.65
HALFSTREET FLOOD WIDTH (FEET) = 24.36
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.76
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 1.78
STREET FLOW TRAVEL TIME(MIN.) = 1.84 To{MIN.} = 12.43
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.600
SUBAREA LOSS RATE DATA{AMC III):
DEVELOPMENT TYPE/ 5C5 S0IL AREA Fp Ap 3¢S
LAND USE GROUP {ACRES) {INCH/HR} (DECIMAL) CN
COMMERCIAL D 3.00 0.18 0.10 91
SUBAREA AVERBGE PERVIOUS LOSS RATE, Fp{INCH/HR}) = 0.18
SUBAREA AVERAGE PERVIOUS AREA FRACTICN, Ap = 0.10
SUBAREA ARER(ACRES) = 3.00 SUBAREA RUNOFF (CFS) = 9567
EFFECTIVE AREA (ACRES) = G.40 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp{INCH/HR} = 0.18 ARBEA-AVERAGED Ap = 0¢.10
TOTAL ARER(ACRES) = 6.40 PEAX FLOW RATE(CFS) = 20.863

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = (.68 HALFSTREET FLOOD WIDTH(FEET) = 26.34
PLOW VELOCITY (FEET/SEC.) = 2.9¢ DEPTH*VELOCITY (FT+FI/SEC.) = 1.98
LONGEST FLOWPATH FROM NODE 300.00 TO NCDE 302.00 = 835.00 FEET.

********************************i*******************************************
FLOW PROCESS FROM NODE 302.0¢ TO NODE 303.00 IS CODE = 61
»>>>>>COMPUTE S8TREET FLOW TRAVEL TIME THRU SUBAREA<<<cs
>»»>> (STANDARD CURE SECTICN USED) cccce



UPSTREAM ELEVATION (FEET) = 1684.00 DOWNSTREAM ELEVATION(FEET) = 1682.40
STREET LENGIH(FEET) = 315.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH{FEET)} = 80.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 40.00
INSIDE STREET CROSSFALL{(DECIMAL} = €.020
QUTSIDE STREET CROSSFALL{(DECIMAL}) = {.020

SFECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1
Manning's FRICTION FACTOR for Streetflow Section{curb-to-curb) = 0,0148

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 25 .31
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
NOTE: STREET FLOW EXCEEDS TOP OF CURB.
THE FOLLOWING STREET FLOW RESULTS ARE BASED ON THE ASSUMPTION
THAT NEGLIBLE FLOW OCCURS OUTSIDE OF THE STREET CHANNEL.
THAT 18, ALL FLOW ALONG THE PARKWAY, ETC., IS NEGLECTED.

STREET FLOW DEPTH(FEET) = 0©.72

HALFSTREET FLOOD WIDTH({FEET} = 28.24

AVERRGE FLOW VELOCITY (FEET/SEC.} = 3.07

PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 2.22
STREET FLOW TRAVEL TIME(MIN.} = 1475 Tc(MIN.) = 14.14
* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 3.332
SUBAREA LOSS RATE DATA{AMC IIT):
DEVELOPMENT TYPE/ 8C8 80IL AREA Fp Ap sC8

LAND USE GROUP (ACRES) {INCH/HR) {DECIMAL} CN

COMMERCIAL b 3.00 0.18 0.10¢ o1
SUBAREA AVERAGCE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.18
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10
SUBAREA AREA (ACRES) = 3.00 SUBAREA RUNOFF (CF8) = §.95
EFFECTIVE AREA (ACRES) = 9.40 AREA-AVERAGED Fm{INCH/HR) = .02
ARER-AVERAGED Fp{INCH/HR} = (.18 AREA-AVERAGED Ap = 6.10
TOTAL AREA (ACRES) = 9.40 PERK FLOW RATE({(CFS8) = 28,04

END OF SUBARER STREET FLOW HYDRAULICS:

DEPTH{FEET} = 0.75% HALFETREET FLOOD WIDTH(FEET) = 29.46
FLOW VELOCITY (FEET/SEC.) = 3.16 DEPTHA*VELOCTTY (FT*FT/SEC. ) = 2,35
LONGEST FLOWPATH FROM NODE 300,00 TO NODE 303.00 = 1150.00 FEET.

*****************************‘k***k*i*************'k**************************
FLOW PROCESS FROM NODE 303.00 TO NODE 304.00 IS CODE = 61
>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREAc<<cc
>»>»> { STANDARD CURB SECTION USED)<<<<<

UPSTREAM ELEVATION(FEET) = 1682.40 DOWNSTREAM ELEVATION (FEET) = 1680.51
STREET LENGTH(FEET} = 255.00 CURB HEICHT (INCHES) = 8.0
STREET HALFWIDTH(FEET) = $0.00

DISTANCE FROM CROWN TC CROSSFALL GRADEBREAK({FEET) = 40.¢0
INSIDE STREET CROSSFALL (DECIMAL) = 0.020
CUTSIDE STREET CROSSFALL(DECIMAL) = (.020

SPECIFIED NUMBER CF HALFSTRERTS CAERYING RUNOFF = 1
Manning's FRICTION FACTOR for Streetflow Section{curb-Lo-curb) = 0.0148

¥EIRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 31.8¢9
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
NOTE: STREET FLOW EXCEEDS TOP OF CURB.
THE FOLLOWING STREET FLOW RESULTS RARE BASED ON THE ASSUMPTICN
THAT NEGLIBLE FLOW OCCURS OUTSIDE OF THE STREET CHANNEL.
THAT IS, ALL FLOW ALONG THE PARKWAY, ETC., 15 NEGLECTED.

STREET FLOW DEPTH{FEET) = 0.73

HALFSTREET FLOOD WIDTH{FEET} = 28.77

AVERAGE FLOW VELOCITY (FEET/SEC.} = 3.76

PRODUCT OF DEPTHEVELOCITY (FTH*ET/SEC.) = 2.6
STREET FLOW TRAVEL TIME(MIN.} = 103 Te(MIN.) = 15.27
* 100 YEAR RAINFALL INTENSITY(INCH/HR} = 3.182
SURARER LOSS RATE DATA(AMC III}:

DEVELOPMENT TYPE/ SCS 80CIL AREA Fp Ap sCE

LAND USE GROUP {ACRES) (INCH/HR) {DECIMAL} CN

COMMERCIAL D 2.70 ¢.18 0.10 21
SUBAREA AVERACE PERVIOUS LCSS RATE, Fp{INCH/HR) = 0.18
SUBAREA AVERAGE PERVIQUS AREA FRACTION, Ap = 0.10
SUBAREA AREA (ACRES} = 2.70 SUBAREA RUNOFF (CFS) = 7.69
EFFECTIVE AREA (ACRES) = 12.10 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp(INCH/HR) = 0.18 AREA-AVERAGED Ap = 0.10

TOTAL AREA{ACRES) = 12.10 PEAK FLOW RATE(CFE) = 34.46



END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = .75  HALFSTREET FLOOD WIDTH(FEET} = 29.61
FLOW VELOCITY (FEET/SEC.} = 3.85 DEPTH*VELOCITY (FT*FT/SEC.) = 2.89
LONGEST FLOWPATH FROM NODE 300.00 TO NODE 304.00 =  1405.00 FERT.
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FLOW PROCESS FROM NODE 304.00 TO NODE 305.00 I3 CODE = 31

>>>»>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>»>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) c<<cg

ELEVATION DATA: UPSTREAM(FEET} = 1675.00 DOWNSTREAM(FEET) = 1660.43
FLOW LENGTH(FEET) = 150.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 21.0 INCH PIPE IS 13.1 INCHES

PIPE-FLOW VELOCITY{FEET/SEC.} = 21.75%

ESTIMATED PIFE DIAMETER(INCH} = 21.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 34 .46

PIPE TRAVEL TIME(MIN.) = 0.11 Te{MIN.} = 15.38

LONGEST FLOWPATH FROM NODE 300.00 TO NCODE 305.00 = 1555.00 FEET.
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FLOW PROCESS FROM NODE 305.00 TQ NODE 313.00 IS CODE = 51

>»»»>COMPUTE TRAPEZCIDAL CHANNEL FLOWcc<c<
»25 5> TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<cc

ELEVATION DATA: UPSTREAM(FEET) = 1660.43 DOWNSTREAM (FEET) = 1660.00
CHANNEL LENGTH THRU SUBAREA{(FEET) = 155,00 CHANNEL SLOPE = 0.0028
CHANNEL BASE (FEET) = 20.00 "% FACTOR = 3.000

MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 3.00

CHANNEL FLOW THRU SUBAREA (CFS8) = 34.46

FLOW VELOCITY({FEET/SEC) = 2.03 FLOW DEPTH(FEET) = Q.76

TRAVEL TIME(MIN.) = 1.27 Tc{MIN.) = 16.65

LONGEST FLOWPATH FROM NODE 300.00 TO NODE 313.00 = 1710.00 FEET,

R AR R RS A R RN R R RS R R R R R R R R R R R R R R R SO e e ST Y

FLOW PROCESS FRCOM NODE 313.00 TO NODE 313.00 1S CODE = 81

>>>>>ADRDITION OF SUBAREA TO MAINLINE PEAK FLOWcc<cg<

MAINLINE To(MIN) = 16.65

* 100 YEAR RAINFALL INTENSITY (INCH/HR} = 3.021

SUBARER LOSS RATE DATA(AMC III}):

DEVELCPMENT TYFE/ §C8 80IL AREA Ip Ap sCs

LAND USE GROUP (ACRES} (INCH/HR} {DECIMAL) CN

WATURAL GOOD COVER

"GRASE™ A 1.00 0.72 1.00 58
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.72
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.00
SUBAREA AREA (ACRES) = 1.60 SUBARER RUNOFF{CFS) = 2.07
EFFECTIVE AREA(ACRES) = 13.10 AREA-AVERAGED Fm{INCH/HR) = 0.07
AREA-AVERAGED Fp{INCH/HR} = 0.43 AREA-AVERAGED Ap = 0.17
TCTAL AREA(ACRES) = 13.10 PERK FLOW RATE({CFS) = 34.77
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FLOW PROCESS FROM NODE 313.Q0 TO NODE 313.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.} = 16.65

RAINFALL INTENSITY (INCH/HR) = 3.02

AREA-BAVERAGED Fm{INCH/HR} = 0.07

AREA-AVERAGED Fp{INCH/HR} = 0.43

AREA-RVERAGED Ap = 0.17

EFFECTIVE STREAM AREA(ACRES) = 130200

TOTAL STREAM AREA(ACRES} = 13.10

PEAK FLOW RATE(CFS) AT CONFLUENCE = 34.77
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FLOW PROCESS FROM NODE 310.Q00 TO NODE 311.00 IS CODE = 21

>>>»>RATIONAL METHOD INITIAL SUBAREA ANALYSISc<cccc
>>»USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SURAREA<<

INITIAL SUBAREA FLOW-LENGTH(FERET) = 400.00
ELEVATION DATA: UPSTREAM{FEET) = 1685.40 DOWNSTREAM (FEET) = i6B2.89

Tc = K*¥{ (LENGTH** 3.00)/{ELEVATION CHANGE)]**(.20



SUBAREA ANALYSIS USED MINIMUM Tc{MIN.} = 9.208

%* 100 YEAR RAINFALL INTENSITY {INCH/HR} = 4.310

SUBAREA Tc AND LOSS RATE DATA(AMC ILII):

DEVELOPMENT TYPE/ sCe 80IL ARER Fp Ap sCs pie
LAND USE GROUP (ACRES) {INCH/HR} {(DECIMAL} CN (MIN.)

COMMERCIAL A 0.50 0.80 0.10 52 9.21

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80

SUBARER AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SURAREA RUNOFF (CFS) = 1.90

TOTAL AREA (ACRES) = 0.50 PEAK FLOW RATE(CFS) = L 20
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FLOW PROCESS FROM NODE 311.00 TO NODE 312.00 18 CORE = 31

»>>>»>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<«

ELEVATICN DATA: UPSTRERM{FEET) = 1677.60 DOWNSTREAM{FEET]) = 1660.50
FLOW LENGTH(FEET} = 180.00 MANNING'S N = 0.013

ESTIMATED PIPE DIAMETER{INCH) YNCREASED TO 12.000

DEPTH OF FLOW IN 12.0 INCH PIPE IS 3.4 INCHES

PIPE-FLOW VELOCITY{FEET/SEC.} = 10.28

ESTIMATED PIPE DIAMETER(INCH} = 12.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS} = 390

PIPE TRAVEL TIME{MIN.) = 0.29 Tc(MIN.) = 9.80

LONGEST FLOWPATH FROM NODE 310.00 TO NODE 312.00 = 580.00 FEET.
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FLOW PROCESS FROM NODE 313.00 TO NODE 313.00 IS CODRE = 1
»>»»>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
»>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALURS<<<<<

TOTAL NUMBER OF STREAMS - 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION(MIN.) = 9.50
RAINFALL INTENSITY (INCH/HR) = 4.23
AREA-AVERAGED Fm(INCH/HR) = 0.08
ARBA-AVERAGED Fp (INCH/HR) = 0.80
AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = .50

TOTAL STREAM AREA (ACRES) = 0.50

PEAK FLOW RATE(CFS) AT CONFLUENCE = 1.%0

*#% CONFLUENCE DATA **

STREBM (8] T Intensity Fp{Fm) Ap Ae HEADWATER
NUMBER (CFS) {MIN.} {INCH/HR) {INCH/HR) {ACRES) NODE
1 34.77 16.65 3,021 0.43( 0.07) 0.17 13k 300.060
2 1. 90 9.50 4.230 0.80( 0.08) 0.10 0.5 310.00

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

¥% PEARK FLOW RATE TABLE *+*

STREAM Q Tc Intensity Fp (Fm} Ap Ae HEADWATER
NUMBER (CFS) (MIN.} (INCH/ER) (INCH/HR) (ACRES) NODE
1 36.12 16.65 3.021 0.43(0 0.07) 0.17 13.6 300.00
2 29.87 G I510: 4,230 0.44( 0.07) 0.16 &.0 310.00

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 36.12 To{MIN.) = 16.65%

EFFECTIVE AREA (ACRES) = 13.60 AREA-AVERAGED Fm{INCH/HR) = 0.07
AREA-AVERAGED Fp (INCH/HR) = 0.43 AREA-AVERAGED Ap = 0.17

TOTAL AREA(ACRES) = 13.60

LONGEST FLOWPATH FROM NODE 300.00 TO NODRE 313.00 = 1710.00 FEET.

R R R R Rl E L N T
FLOW PROCESS FROM NODE 313,00 TC NODE 314.00 IS CORE = 21
»55>5>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<c<<c<x<
>>>»>USING COMPUTER-ESTIMATED PIPESTIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPRSTREAM(FEET) = 1660.00 DOWNSTREAM(FEET) = 1658.2%
FLOW LENGTH(FEET) = 790,00 MANNING'S N = 0.013

DEPTH OF FLOW IN 32.0 INCH PIPE IS 30.5 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 5.20

ESTIMATED PIPE DIAMETER(INCH) = 39.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 36.12

PIPE TRAVEL TIME(MIN.) = 253 Te(MIN.}) = 18,19

LONGEST FLOWPATH FROM NODE 300.00 TO NODE 314.00 = 2500.00 FEET.
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FLOW PROCESS FROM NCDE 314.00 TC NODE 314,00 IS CODE = 11

** MAIN STREAM CONFLUENCE DATA %+

STREAM Q TC Intensity Fp{Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) {ACRES) NODE
1 29.87 12.17 3.646 0.44{ 0.07) 0.16 8.0 310.00
2 36.12 19.19 2,775 0.43{ 0.07) 0.17 13.6 300.00

LONGEST FLOWPATH FROM NODE 300.00 TO NODE 314.Q0 = 2500.00 FERT.

*% MEMORY BANK # 1 CONFLUENCE DATHE **

STREAM Q T Intensity Fp {Fm) Ap Ae HEADWATER
NUMBER (Crs} (MIN.} (INCH/HR) (INCH/HR) (ACRES) NODE
1 39.87 10.59 3.963 ©.80( 0.08) 0.10 11.4 200.00
LONGEST FLOWPATH FROM NODE ¢.00 TC NODE 314.00 = 0.00 FEET.

*% PRAK FLOW RATE TABLE **

STREAM Q Te Intensity Fp (Fm} Ap Ae HEADWATER
RUMBER {CFS) (MIN.) (INCH/HR} (INCH/HR) (ACRES) NODE
1 66.49 12.17 3.646 0.61( 0.08) 0.13 19.4 310.00
2 63.78 19.19 2.77%  0.58( 0.08) 0.14 25.0 300.00
zi 68.17 10.569 3.963 0.62( 0.08) 0.12 18.3 200.00

TOTAL AREA{ACRES) 25.00

1

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE{CFS} = 68.17 Tc(MIN.) = 10.590

EFFECTIVE AREA (ACRES) = 18.34 AREA-AVERAGED Pm{INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HRY = 0.62 AREA-AVERAGED Ap = 0.12

TOTAL AREA (ACRES) = 25.00

LONGEST FLOWPATH FROM NODE 300.00 TO NODE 314.006 = 2500.00 FEET.

R S R R L R R R AL T T o vrur—

FLOW PROCESS FROM NODE 314.00 TO NODE 314.00 I8 CODE = 12

LR R R R R R e R R R I e,

FLOW PROCESS FROM NODE 314.00 TC NODE 315,00 IS CODE = 31

»»>»>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<c<c<
>>»>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) cce<<

ELEVATION DATA: UPSTREAM(FEET) = 1658.25 DOWNSTREAM(FEET) = 1658.00
FILOW LENGTH (FEET) = 85.00 MANNING'S N = {0.013

DEPTH OF FLOW IN 48.0 INCH PIPE I§ 35,5 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 6.84

ESTIMATED PIPE DIAMETER(INCH) = 48.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 68.17

PIPE TRAVEL TIME(MIN.} = 0.21 Tc{MIN.) = 10.80

LONGEST FLOWPATH FROM NODER 340.00 TO NODE 315.00 = 2585.00 FEERET.

R R S R e R R L L

FLOW PROCESS FROM NODE 315.00 TO NODE 316.00 IS CODE = 51

== 5>C0MPUTE TRAPEZOIDAL CHANNEL FLOW<<c<«

»>>>=>TRAVELTIME THRU SUBAREA (BXISTING ELEMENT) c<<<<

ELEVATION DATA: UPSTREAM{FEET) = 1658.00 DOWNSTREAM{FEET) 1657.00
CHANNEL LENGTH THRU SUBAREA(FEET} = 160.00 CHANNEL SLOPE = 0.00623
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 3.000

MANNING'S FACTOR = 0.030 MAXIMUM DEPTR(FEET) = 3.00

CHANNEL FLOW THRU SUBAREA{CFS) = G8.17

FLOW VELOCITY (FEET/SEC) = 3.36 FLOW DEPTH{FEET} = ¢.90

TRAVEL TIME(MIN.} = 0.79 TC(MIN.} = 11.59

LONGEST FLOWPATH FROM NODE 300.00 TO KODE 316.00 = 2745.00 FEET.

R R e A S VYV,

FLOW PROCESS FROM NODE 315.00 TO NODE 316.00 I8 CODE = 81

MAINLINE Tc(MIN} = 11.5%

* 106 YEAR RAINFALL INTENSITY (INCH/HR) = 3.754

SUBAREA LOSS RATE DATA{AMC IITI):

DEVELOPMENT TYPE/ 8¢5 SOIL ARER Fp Ap SC8



LAND USE GROUP. {ACRES} {INCH/HR) {DECIMAL) CN
NATURAL GOOD COVER

"GRASSY A 1.20 0.72 1.00 58
SUBRREA AVERAGE PERVIOUS LOSS RATE, FplINCH/HR) = (.72

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.00

SUBAREA AREA(ACRES) = 1.20 SUBAREA RUNOFF (CFS) = 3.27
EFFECTIVE AREA(ACRES) = 19.54 RREA-AVERAGED Fm (INCH/HR) = .12
AREA-AVERAGED Fp(INCH/HR) = 0.65 AREA-AVERAGED Ap = 0.18

TOTAL AREA(ACRES) = 26.20 PEAK FLOW RATE (CFS) = 68,17

NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE

END OF STUDY SUMMARY :

TOTAL AREA (ACRES) = 26.20 TC(MIN.} = 11.59
EFFECTIVE AREA (ACRES) = 19.54 AREA-AVERAGED Fm(INCH/BR)= 0.12
AREA-AVERAGED Fp(INCH/HR) = 0.65 AREA-AVERAGED Ap = 0.18

PEAK FLOW RATE (CFS) = 68.17

*% PEAK FLOW RATE TABLE **

STREAM Q Tc Intensity Fp {Fm) Ap Ae HEADWATER
NUMBER {CFS} (MIN.) (INCH/HR) (INCH/HR) {ACRES) NODE
1 68.127 11.5%9 3.784 0.65( 0.12) 0.18 18 200.00
2 66.49 13.18 3.476 0.64( 0.11) 0.18 20.6 31¢.00
3 63.78 20.22 2.689 ©¢.60( 0.11) 0.18 26.2 300.00

END OF RATICONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 SAN BERNARDING CC. HYDROLOGY CRITERIOHN)
(c) Copyright 1983-99 Advanced Engineering Software {aes)
Ver., 8.0 Release Date: 01/01/99 License ID 1435

Analysis prepared by:
THIENES ENGINEERING
16800 VALLEY VIEW AVENUR
LA MIRADA CA 90638
PH: (714} 521-4811 FAX: (714} 521-4173

khRkkkkok kR EAK IR KK KK Ik kkkF ok DRSCRIPTION OF STUDY **F sk kkrkd s Ak Ak xxkwhknok

* PROPOSED DEVELOPMENT *
* AT INDUSTRIAL AND PALM AVENUE £
* NODE 400-402 *

R R ]

FILE NAME: C:\XDRIVE\3032\3032C.DAT
TIME/DATE OF STUDY: 14:06 03/0%/2011

¥ TIME~OF - CONCENTRATION MODEL* - -

USER SPECIFIED STORM EVENT{YEAR} = 100.00

SPECIFIED MINIMUM PIFE SIZE(INCH) = 12.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL} TO USE FOR FRICTION SLOPE = 0.85
*USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL*

SLOPE OF INTENSITY DURATION CURVE (LOG(I;IN/HR) vs. LOG(Tc;MIN)) = 0.6000
USER SPECIFIED 1-HOUR INTENSITY {INCH/HOUR) = 1.4000

*ANTECEDENT MOISTURE CONDITION (AMC) III ASSUMED FOR RATIOMAL METHOD®

AR AR R AR R AL R A ok ok ek F ke Rk kA E R A AN R A A R AR N Ak ok ok ke ok kAR T H B R LR R AR R R TR AR Ak k& kkdkdokokkn

FLOW PROCESS FROM NODE 400.00 TC NODE 401.00 IS CODE = 21

»>>»>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<cg
»>U8E TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 743.00
ELEVATION DATA: UPSTREAM(FEET) = 1698.00 DOWNSTREAM (FEET) = 1661 .50

Tc = K* {{LENGTH** 3.00}/ (ELEVATICON CHANGE)]**0,20

SUBAREA ANALYSIS USED MINIMUM Tc({MIN,) = 18.153

* 100 YHEAR RAINFALL INTENSITY (INCH/HR) = 2.B69

SUBAREA T¢ AND LOSS RATE DATA (AMC II11):

DEVELOPMENT TYPE/ SCS 80IL ARER Fp Ap 8Cs Tc
LAND USE GROUP {(ACRES) {INCH/HR) {DECIMAL) CHN (MIN.)

NATURAL FAIR COVER

"GRASSY A 3.20 055 1.00 70 18,25

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.55

SUBARER AVERAGE PERVIOQUS AREA FRACTION, Ap = 1.00

SUBAREA RUNOFF(CFS) = 6.68

TOTAL: RARER{ACRES) = 3.240 PEAK FLOW RATE (CF8) = 6.68

R Rl L L DT A
FLOW PROCESS FROM NODE 40%1.00 TO NODE 102.00 I8 CODE = 51
>»>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>»»»>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATAR: UPSTREAM{FEET) = 1661.50 DOWNSTREAM(FEET) = 1648. 00
CHANNEL LENGTH THRU SUBAREA (FEET} = 761.00 CHANNEL SLOPE = 0.0177
CHANNEL BASE(FEET} = 100.00 "Z" FACTOR = 2.000

MANNING'S FACTOR = ©.030 MAXIMUM DEPTH(FEET) = 5.00

CHANNEL FLOW THRU SUBAREA(CFS8) = 6.68

FLOW VELOCITY (FEET/SEC) = 1.04 FLOW DEPTH (FEET) = 0.06

TRAVEL TIME(MIN.} = 12.15 Tc{MIN.) = 30.31

LONGEST FLOWPATH FROM NODE 400.00 TO NODE 402.00 = 1504.00 FEET.

R S T T L I T T e

FLCW PROCESS FRCM NODE 442,00 TC NODE 402.00 I5 CODE = 81

»»>>5>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<cc




MAINLINE Tc(MIN) = 30.31

* 100 YEAR RAINFALL INTENSITY({INCH/HR}) = 2,109

SUBAREA LOSS RATE DATA(AMC III}:

DEVELOPMENT TYPE/ SC8 80IL AREA rp Ap 8C8

LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

“GRASS" A 3.00 0.55 1.00 70
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.55
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.00
SUBAREA AREA (ACRES) = 3.00 SUBAREA RUNOFF(CFS) = 4.21
EFFECTIVE AREA(ACRES) = 6.20 ARBEA-AVERAGED Fm(INCH/HR) = 0.55
AREA-AVERAGED Fp (INCH/HR) = 0.55 AREA-AVERAGED Ap = 1.00
TOTAL AREA(ACRES) = 6.20 PEAK FLOW RATE(CFS)

END OF STUDY SUMMARY:

TOTAL AREA (ACRES) = 6.20 TC(MIN.) = 30.31

EFFrECTIVE AREA (ACRES) = 6. AREA-AVERAGED Fm({INCH/HR)= 0.55
AREA-AVERAGED Fp (INCH/HR) = 0.55 AREA-AVERAGED Ap = 1.00

PEAK FLOW RATE (CFS) = 8.70¢
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 SAN BERNARDING CC. HYDROLOGY CRITERION)
(c) Copyright 1983-99 Advanced Engineering Software {aes)
Ver. 8.0 Release Date: 01/01/99 License ID 1438

Analysis prepared by:
THIENES ENGINEERING
16800 VALLEY VIEW AVENUE
LA MIRADA CA 90638
PH: (714) 521-4811 FAX: (714) 521-4173

ek kokokokkkkkkkkkak ok bk akkkd DRSCRIPTION OF STUDY ** A akk kA RR XA AKX KR AR A Ak k& &

* PROPOSED DEVELOPMENT *
* AT INDUSTRIAL AND PALM AVENUE *
* TPOTAL RUNOFF TO INDUSTRIAL PARKWAY INCLUDING DETENTION *

LR RS SR R R R R L.

FILE NAME: C:\XDRIVE\3032\2022ALL.DAT
TIME/DATE OF STUDY: 08:52 03/24/2011

- - *TIME~OF-CONCENTRATION MODEL*- -

USER SPECIFYED STORM EVENT{YEAR) = 100.00

SPECIFIED MINIMUM PIPE SIZE{INCH) = 12.00

SPECIFIEDR PERCENT OF GRADIENTS (DECIMAL)} 'TO USE FOR FRICTION SLOPE = (.9%5
*USER-DEFINED LOGARITHMIC INTERPCLATION USED FOR RAINFALLY

SLOPE OF INTENSITY DURATION CURVE (LOG(I;IN/HR} vs. LOG(Tc;MIN}] = 0.6000C
USER SPECIFIED 1-HOUR INTENSTTY (INCH/HOUR} = 1.4000

*ANTECEDENT MOISTURE CONDITION (AMC) IXII ASSUMED FOR RATIONAL METHOD®
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FLOW PROCESS FROM NODE 500.00 TO NODE 501.00 IS CODE = 21

>5>3>>RATICNAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF- CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREAc<<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 625.00
ELEVATION DATH: UPSTREAM(FEET) = 1687.50 DOWNSTREAM({FEET) = 1671.00

Te = K* [ {LENGTH** 3.00)/(ELEVATION CHANGE))**3.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 7.512

* 100 YEAR RAINFALL INTENSITY (INCH/HR} = 4.870

SUBAREA Tc AND LOSS RATE DATA(AMC 1I11):

DEVELOPMENT TYPE/ 8C8 80IL AREA Fp Ap sC& difed
LAND UGE GROUP {ACRES) {INCH/HR) {DECIMAL} CON (MIN.)

COMMERCIAL A 1.60 0.80 0.10 52 7.51

SUBAREA AVERARGE PERVIOQUS LOSS RATE, Fp(IMCH/BR) = 0.80

SUBAREAR AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA RUNOFF(CF8) = 6.90

TOTAL AREA (BCRES) = 1.60 PEAK FLOW RATE(CF8) = 6.90

e R e e e R R R I T

FLOW PROCESS FROM NODE 501.00¢ TO NODE 501.00 I8 CODE = 1

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.)} = 1.5

RAINFALL INTENSITY (INCH/HR) = 4.87

ARBA-AVERAGED Fm(INCH/HR) = 0.08

AREA-AVERAGED Fp(INCH/HR) = 0.80

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA{ACRES) = L.60

TOTAL STREAM AREA (ACRES) = 1.60

PEAK FLOW RATE(CFS) AT CONFLUENCE = 6.90¢

L R R R B B o R i R ST Iy

FLOW PROCESS FROM NODE 132.00 TO NODE 133.00 18 CODE = @

»>»>»>>USER SPECIFIED HYDROLOGY INFORMATION AT NODE<<<<<




USER-SPECIFIED VALUES ARE AS FOLLOWS:

TCIMIN.} = 6.80 RAINFALL INTENSITY (INCH/HR) = §5.17

EFFECTIVE BREAR(ACRES) = 7.40

TOTAL AREA{ACRES) = 7.40 PEAK FLOW RATE(CFS) = 30.70
AREA-AVERAGED Fm(INCH/HR) = (.38 AREA-AVERAGED Fp({INCH/HR) = 0.73
AREA-AVERAGED Ap = 0.52

NOTE: EFFECTIVE AREA IS USED AS THE TOTAL CONTRIBUTING AREA FOR ALL
CONFLUENCE ANALYSES.
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FLOW PROCESS FROM NCDE 501.00 TO NODE 501.00 IS5 CODE = 1

>>>>»>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<ac«
>»2»>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<c<g<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.} = 6.80

RAINFALL INTENSITY (INCH/HR} = Beeiiild

AREA-AVERAGED Fm{INCH/HR) = 0.38

AREA-AVERAGED Fp{INCH/HR) = 0.73

AREA-AVERAGED Ap = 0.52

EFFECTIVE STREAM AREA(ACRES} = 7.40

TOTAL STREAM AREA (ACRES) = 7.40

PEAK FLOW RATE{CFS) AT CONFLUENCE = 38.70

** CONFLUENCE DATRA **

STREAM o] TC Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.} (INCH/HR) (INCH/HR} ({ACRES) NODE
i §.90 s 4.870 0.80( 0.08) 0.10 1.6 500.00
2 30.70 6.8¢ 5.170 0.73( 0.38) 0.52 T4 133.00

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TARLE #*+*

STREAM Q Te Intensity Fp (Fm} Ap Ae HEADWATER
NUMBER {(CF5) (MIN.) (INCH/HR} (INCH/HR) (ACRES) NODE
3 35.68 7.51 4.870 0.73{ 0.33) 0.45 9.0 500.00
2 37.34 &.80 5.170 0.73{ 0.33) 0.45 8.8 133.00

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS8) = 37.34 T {MIN.]) = 6,80

EFFECTIVE ARBA (ACRES) = 8.85 AREA-AVERAGED Fm (INCH/HR}) = 0.33
AREA-AVERAGED Fp(INCH/HR} = 0.72 AREA-AVERAGED Ap = (.45

TOTAL AREA{ACRES) = 9.00

LONGEST FLOWPATH FROM NODE 500.00 TC NODE 501.00 = 625.00 FEET.
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FLOW PROCESS FROM NODE 501,00 TC MNODE 502.00 IS CODE = 851
»>>>>COMPUTE S8TREET FLOW TRAVEL TIME THRU SURBARBAc<<<<
>»>»> (STANDARD CURB SECTICHN USED) <c<cc

UPSTREAM ELEVATION(FEET) = 1671.00 DOWNSTREAM ELEVATION(FEET) = 1653.00
STREET LENGTH (FEET) = 970.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TC CROSSFALL GRADEBREAK(FEET) = 25.00
INSIDE STREET CROSSFALL{DECIMAL) = 0.020
CUTSIDE STREET CROSSFALL(DECIMAL} = €.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL (DECIMAL) = 0.020

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0148
Manning's FRICTICN FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW{(CFS) = 42.18
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREEY FLOW DEPTH(FEET) = 0.57
HALFSTREET FLOOD WIDTH(FEET} = 20.48
AVERAGE FLOW VELOCITY{FERT/SEC.} = 4.81
PRODUCT OF DEPTH&VELCCITY (FT*FT/SEC.} = Badis
STREET FLOW TRAVEL TIME{MIN.} = 3.36 Tc(MIN.}) = 10.16
* 100 YEAR RAINFALL INTENSITY(INCH/HR} = 4.063
SUBAREA LOSS RATE DATA(AMC I1I)}:
DEVELCPMENT TYPE/ 8C8 80IL AREA rp Ap 5C8
LAND USE GROUP {ACRES) { INCH/HR) {(DECIMAL) CN
COMMERCIAL A 2.70 0.80 0.10 52
SUBAREAR AVERAGE PERVICUS LOSS RATE, Fp{INCH/HR}) = (.80



SUBAREA AVERAGE PERVIQUS AREA FRACTION, Ap = 0.10

SUBAREAR AREA({ACRES) = 2.70 SUBAREA RUNCFF (CFS) = 9.68
EFFECTIVE AREA(ACRES) = 11.55 AREA-AVERAGED Fm(INCH/MR) = 0.27
AREA-AVERAGED Fp{INCH/HR) = 0.74 AREA-AVERAGED Ap = 0.37

TOTAL AREA(ACRES) = 11.7%¢ PEAK FLOW RATE(CFS) = 39.41

END OF SBUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET} = 0.56 HALFSTREET FLOOD WIDTH{FEET) = 19.99
FLOW VELOCITY (FEET/SEC.} = 4.71 DEPTH*VELOCITY{FT*FT/SEC.) = 2.63
LONGEST FLOWPATH FROM NODE 50CG.00 TO NODE 502.00 = 15985.00 FEET.
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FLOW PROCESS FROM NODE 502.00 TO NODE 502.00 1Is CODE = 1

>>>>>DESIONATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMRER OF STREAMS = 2
CONFLUENCE VALUES USED FFOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 10.1%
RAINFALL INTENSITY(INCH/HR) = 4.06
AREA-AVERAGED Fm(INCH/HR) = 0.27
AREA-AVERAGED Fp (INCH/HR) = 0.74
AREA-AVERAGED Ap = 0.37

EFFECTIVE STREAM AREA(ACRES) = 11.55

TOTAL STREAM AREA(ACRES) = 11,70

PEAK FLOW RATE(CFS) AT CONFLUENCE = 39.41
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FLOW PROCESS FROM NODE 315,00 TC NODE 315.00 IS8 CODE = 7

USER-SPECIFIED VALUES ARE AS FOLLOWS:

TC{MIN.}) = 11.60 RAINFALL INTENSITY (INCH/HR) = 3.75

EFFECTIVE AREAR(ACRES) = 23kl

TOTAL AREA({ACRES) = 21.10 PEAK FLOW RATE(CFB) = 5500
AREA-AVERAGED Fm{INCH/HR} = 0.12 AREA-AVERAGED Fp (INCH/HR) = 0.65

AREA-AVERAGED Ap = 0.18
NOTE: EFFECTIVE AREA IS USED AS THE TOTAL CONTRIBUTING AREA FOR ALL
CONFLUENCE ANALYSES.
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FLOW PROCESS FRCM WODE 315.00 TO NCDE 315.00 IS CODE = 1

»>>>>DESIGNATE INDEPENDENT STREAM FCR CONFLUENCE<<<<«<
>>»>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<cc

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT SPREAM 2 ARE:

TIME OF CONCENTRATION(MIN.} 11.60
RAINFALL INTENSITY (INCH/HR) = 3.75
AREA-AVERAGED Fm{INCH/HR}) = 0.12
AREA-AVERAGED Fp(INCH/HR) = 0.65
AREA-AVERAGED Ap = 0.18

EFFECTIVE STREAM AREA (ACRES) = 21.10

TOTAL STREAM AREA (ACRES) = 21.10

PEAK FLOW RATE (CFS8) AT CONFLUENCE = 55.00

H

*#% CONFLUENCE DATA #**

STREAM Q dile Intensity Fp (Fm) Ap Ae HEADWATER

NUMBER (CF8} (MIN.} (INCH/HR} {(INCH/HR) [ACRES) NODE
L 38.18 10.90 3.885 0.74( 0.27) 0.37 K 500.00
1 39.41 10.16 4.063 0.74( 0,27} 0.37 2 L 132.00
2 55.00 11.60 3.753 0.65( 0.12) 0.18 2ikiad 315,00

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

*% PEAK FLOW RATE TABLE **

STREAM Q e Intensity Fp (Fm) Ap Ae HEADWATER

NUMBER (CF8) (MIN.} {(INCH/HR) (INCH/HR} {ACRES) NODE
1 $1.7¢ 10.16 4.063 0.,70( 0.18) 0.25 30.0 133.00
2 $1.89 10.9¢ 3.895 0.700 0.17) 0.2% e B 500.00
3 91.68 11.60 3,758 0300 By 625 32.8 316.00

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 21.89 Tc{MIN.) = 10.90

EFFECTIVE ARBA (ACRES) = 31.53 AREN - AVERAGED Fm(INCH/BR) = 0.17
AREA-AVERAGED Fp(INCH/HR) = 0.70¢ ARER-AVERAGED Ap = 0.25

TOTAL AREA{ACRES) = 32.8¢0



LONGEST FLOWPATH FROM NODE 500.00 'TO NODE 315.00 = 1535.00 FEET.
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FLOW PROCESE FROM NCDE 502.00 TO NODE 5Q3.00 I8 CODE = &1
>»5>»>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREM<c<<x«
555> (STANDARD CURB SECTION USED}<<<<<

UPSTREAM ELEVATION(FEET} = 1653.00 DOWNSTREAM ELEVATION(FEET) = 1625.00
STREET LENGTH(FEET) = 970¢.4¢ CURB HEIGHT{INCHES) = 8.0
STREET HALFWIDTHI(FEET) = 30.00

DISTANCE FROM CROWN TQ CROSSFALL GRADEBREAK(FEET) = 25.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL} = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL{DECIMAL) = 0,020

Manning's FRICTION FACTOR for Streetflow Secticn{curb-to-curb) = 0.0148
Manning's FRICTIONW FACTOR for Back-of-Walk Flow Sectien = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 98.16

STREETFLOW MCODEL RESULTS USING ESTIMATEDRD FLOW:

STREET FLOW DEPTH(FEET) = 0.68

HALFSTREET FLOOD WIDTH(FEET) = 26.86

AVERAGE FLOW VELOCITY (FEET/SEC.) = 6.98

PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.] = 4.6

STREET FLOW TRAVEL TIME(MIN.} = 2y 32 Te(MIN.) = 13.22

¥ 10C YEAR RAINFALL INTENSITY{INCH/HR} = 3.470

SUBAREA LOSS RATE DATA(AMC III)-

DEVELOPMENT TYPE/ S¢S SOIL ARER Fp Ap s8Cs

LAND USE GROUP (ACRES) {INCH/HR)} {DECIMAL) CN

COMMERCIAL A 2.00 G.80 0.10 52
WATURAL GOOD COVER

PGRASEY A 2.60 6.72 1.00 58
SUBAREA AVERACE PERVIOUS LOSS RATE, Fp{INCH/HR} = ©€.73

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.61

SUBAREA AREA{ACRES) = 4.60 SUBAREA RUNOFF(CFS) = 12.52
EFFECTIVE AREA(ACRES) = 36.13 AREA-AVERAGED Fm(INCH/HR) = 0.21
AREA-AVERACED Fp(INCH/HR} = 0.71 AREA-AVERAGED Ap = 0.29

TOTAL AREA{ACRES) = 37.40 PEAK FLOW RATE(CFS) = 106.07

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET} = (.70 HALFSTREET FLOOD WIDTH({FEET) = 28.43
FLOW VELOCITY (FEET/SEC.) = 7.11 DEPTH*VELOCITY (FT*FT/SEC.) = 4 .95

** PEAK FLOW RATE TABLE *#*

STREAM Q LE Intensilby Fp{Fm) Ap Ae HEADWATER
NUMBER {(CFS) (MIN.) (INCH/HR} ({(INCH/HR) (ACRES) NODE
& 105.36 12.47 3,593 0.71( 0.21} ©.3¢ 34.8 13300
2 106.07 13.22 3,470 0.71{ 0.21) 0.29 36.1 500.00
ES 106.30 13,93 3,363 0.70( 6,20} 0.29% 37.4 316.00
NEW PEAK FLOW DATA ARE:
PEAK FLOW RATE(CFS) = 106,30 To(MIN.} = 13.93
AREA-AVERAGED Fm{INCH/HR) = 0.20 AREA-AVERAGED Fp{INCH/HR) = 0.70
AREM-AVERAGED Ap = 0.29 EFFECTIVE AREA(ACRES) = 37.40¢
LONGEST FLOWPATH FROM NODE 500.00 TC NODE 503.00 = 2565.00 FEET.

TOTAL AREA (ACRES) = 37.40  TC{MIN.) = 13.93

BEFFECTIVE AREA (ACRES) = 37.40 AREA-AVERAGED Fm(INCH/HR)= 0.20
AREA-AVERAGED Fp (INCH/HE) = 0.70 AREA-AVERAGED Ap = 0.29

PEAK FLOW RATE (CFS) = 106.30

*% PERAK FLOW RATE TABLE #*

STREAM Q i Intensity Pp(Fm) Ap Ae HEADWATER
NUMBER {(CF8) (MIN.)} {INCH/HR) (INCH/HR) {ACRES) NODE
1 i05.36 12.47 3.593 0,710 ©¢.21) 0.30 34.86 133.00
2 106.07 13.22 3.470 0.71( 0.21) 0.29 361 5¢0.00
3 106,30 13.93 3.363 0,700 0.20)} 0.29 37.4 315.00

END OF RATIONAL METHOD ANALYSIS



APPENDIX C

DETENTION ANALYSIS



Volume of detention basin "a"

Elevation Depth Area Volume 2 Volume 2 Volume Discharge
(feet) (sqg. ft.) (c.f) (c.f.) (ac-ft) (cfs)
1675.00 0.00 0
2350 2350 0.05 0
1676.00 1.00 4700
5350 7700 0.18 0
1677.00 2.00 6000
6750 14450 0.33 0
1678.00 3.00 7500
8300 22750 052 ——7 " MCK_Q‘) BT
1679.00 4.00 9100 Valomg
10000 32750 0.75 15.1
1680.00 5.00 10900
11850 44600 1.02 21.4
1681.00 6.00 12800
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NON-HOMOGENEQUS WATERSHED AREA-AVERAGED LOSS RATE (Fm)
AND LOW LOSS FRACTION ESTIMATIONS

(C} Copyright 1989-99 Advanced BEngineering Software {aes)
ver. 8.0 Release Date: 01/01/99 License ID 1435

Analysis prepared by:

THIENES ENGINEERING
16800 VALLEY VIEW AVENUE
LA MIRADA CA 90838
PH: (714) 521-4811 FaAX: (714) 521-4173

* %% NON-HOMOGENEOUS WATERSHED AREA-AVERAGED LOSS RATE (Fm}
AND LOW LOSS FRACTION ESTIMATIONS FOR AMC II1:

TOTAL: 24-HOUR DURATICON RAINFALL DEPTH = $.50 (inches)
SOIL-COVER AREA PERCENT OF SC8 CURVE LOS8 RATE
TYPE (Acres) PERVICUS AREA NUMBER Fp{in./hr.) YIELD
i 5.50 10.00 52.( 32.) 0.742 0.914
TOTAL ARER (Acres) = 5,50
AREA-AVERAGED LOSS RATE, Em {in./hr.}) = ©0.074

AREA-AVERAGED LOW LOSS FRACTION, Y = 0.086
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SMALL AREA UNIT HYDROGRAPH MODEL

{C} Copyright 1989-99 Advanced Engineering Software {(aes)
Ver. 8,0 Release Date: 01/01/99 License ID 1435

Analysis prepared by:
THIENES ENGINEERING
16800 VALLEY VIEW AVENUE

LA MIRADA CA 90638
PH: ({714) 521-4811 FAX: (714) 521-4173

RATIONAL METHCD CALIBRATION COEFFICIENT = .90

TCTAL CATCHMENT AREA(ACRES) = Bub 0
SOIL-L0OSS RATE, Fm, (INCH/HR) = 0.074
LOW LOGS FRACTION = 0.086

TIME OF CONCENTRATION(MIN.) = &,50

RATIONAL METHOD PEAK FLOW RATE (DEFINED RY USER)
IS USED FOR SMALL AREA PEAK Q

USER SPECIFIED RAINFALL VALUES ARE USED

RETURN FREQUENCY (YEARS) = 100

S-MINUTE POINT RAINFALL VALUE{INCHES) = 0.51
30-MINUTE POINT RAINFALL VALUE{INCHES) = 1.05
1-HOUR POINT RAINFALL VALUE{INCHES) = 1.40
3-HOUR POINT RBINFALL VALUE {INCHES) = 2.70
6 ~HOUR POINT RAINFALL VALUE (INCHES) = 4.00
24 - HOUR POINT RATINFALL VALUE(INCHES) = 9.50

TOTAL CATCHMENT RUNCFF VOLUME (ACRE-FEET)
TOTAL CATCHMENT SCIL-L0OSS VOLUME (ACRE-FEET}

i
Lo
v

B R R B B T 3 T R T e R U SR TR I e g g gy

TIME VOLUME Q 0. 7.5 15.0 22.6 36.0
(HOURS) LA} {CFS)
e B 1.3771 1.81 0
12.21 1.3930 1.74 o)
12.32 1.4086 1.75 o]
12.43 1.4244 1.78 o]
12.53 1.4404 1.80 0
12.64 1.4567 1.83 Q
12,75 1.4731 1.84 0
12.86 1.4898 1.88 0
12.97 1.5067 1.80 Q
13.07 1.5239 1.94 0
13.18 1.5413 1.96 Q
13.29 1.5590 2.00 0
13.40 1.8771 2.02 0
13.51 1.5954 2.67 o)
13.62 1.6141 2.10 Q
13.73 1.6331 2.15 Q
13.83 1.6526 2.18 0
13.94 1.6724 2.25 Q
14.05 1.6926 2.28 Q
14.16 1.7140 2.48 G
14.27 1.7363 2.52 ¢
14.38 1.7592 2.60 Q
14.48 1.7827 2.65 s
14.59 1.8068 2.75 o}
14.70 TuBILT 2.80 ¢
14.81 1.8574 2.93 o
14.92 1.68639 3.00 G
15.02 1.9114 3.16 . o
15.13 1.9401 3.25 . G
15.24 1.9702 3.47 o
15.35 2.0018 3.60 . o
15.46 2.0203 2.76 . O
15.57 2.0859 2.7 . @
15.68 2.0852 3.56 . Q
15.78 2.1168 3.94 o]
15.89 2.1620 5.71 . Q.
16.00 2.2223 7.98 . o} : :
16.211 2.3620 23.00 . g : o}
16.22 2.4855 4.59 . o}



16,133 2.5205 3,23 Q
16.42 2.5508 3.48 o
16.54 2.5811 3.35 Q
16.65 2.6099 3.07 0
16.76 2.6365 2.86 0
16.87 2.6614 2.70 0
16.98 2.6849 2.56 0
17.08 2.7071 2.40 . 0Q
17.19 2.7278 FIE - O
17.30 2.7472 S C R
17.41 2.7659 2.05 . Q
17.52 2.7639 1.98 . Q
17.63 2.8014 1.92 . Q
17.73 2.8183 1.86 . @
17.84 2.8347 1.81 . Q
17.95 2.8507 1.97 . Q

FLOW-THROUGH DETENTION BASIN MODEL

SPECIFIED BASIN CONDITIONS ARE AS FOLLOWS:

CONSTANT HYDROGRAPH TIME UNIT(MINUTES) = 6.500

DEAD STORAGE (AF) = Q.00

SPECIFIED DEAD STORAGE (AF) FILLED = 0.00
ASSUMED INITIAL DEPTH{FEET} IN STORAGE BASIN = 0.00

INFLOW

v effective depth
{and volume)

| | |

| detention | [ N et ol - st i

! basin BT cutflow

| | bionsatovsnie

e T
| | storage | basin ocutlet
T e

OUTFLOW

DEPTH-VS. -STORAGE AND DEPTH-VS.-DISCHARGE INFORMATION:
TOTAL NUMBER OF BASIN DEPTH INFORMATION ENTRIES = 7
*BASIN-DEPTH STCORAGE QUTFLOW **BASIN-DEPTH STORAGE OUTFLOW  *
¥ (FEET) (ACRE-FEET} (CFS} s (FEET) |ACRE-FEET) {CF8) &

¥ 0.000 0.000 C.000%* 1.000 0.050 0.010%
£ 2.000 0.180 G.020%% 3.000 0.330 0.020%
* 4,000 0.520 0.020*% 5.000 0.750 15..100%
kS 6.000 1.020 21.400%%

BASIN STORAGE, OUTFLOW AND DEPTH ROUTING VALURS:
INTERVAL  DEPTH {s-o*pT/2} {s+0*nT/2}
NUMBER  (FEET) (ACRE-FEET)  (ACRE-FEET)

1 0.0¢ 0.00000 0.0000¢
2 1.00 0.04996 0.05004
3 2.00 0.17991 0.18005
4 3.00 0.32991 0.33008
5 4.00 0.519591 0.5200%
& 5.00 0.868240 0.81760
7 G.00 0.92420 1.11580

WHERE S=STORAGE (AF) ; G=0UTFLOW (AF/MIN.) ;DT=UNIT INTERVAL(MIN.)

DETENTICN BASIN ROUTING RESULTS:

NOTE: CCOMPUTED BASIN DEPTH, QUTFLOW, AND STORAGE QUANTITIES
OCCUR AT THE GIVEN TIME. BASIN INFLOW VALUES REPRESENT THE
AVERAGE INFLOW DURING THE RECENT HYDROGRAPH UNIT INTERVAL,

TIME DEAD-STORAGE INFLOW EFFECTIVE OUTIFLOW RFFECTIVE

(HRS) FILLED (AF} {CFS) DEPTH({FT) (CFS) VOLUME (AF)
12.100 0.000 i.81 432 1.84 0.548
12.208 0.000 1.74 4.12 1.81 0.547
125317 0.000 1.75 G s 1.78 0.547
12.425 0.000 .78 4.12 1.77 0.547
12.533 0. 000 1.80 4.12 precar s 0.547
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Volume of detention basin "b"

Elevation Depth Area Volume 2 Volume 2 Volume Discharge
(feet) (sq. ft.) (c.f) (c.f) (ac-ft) (cfs)
1658.00 0.00 5000
6250 6250 0.14 0
1659.00 1.00 7500
8550 14800 0.34 0
1660.00 2.00 9600
10800 25600 0.59 0
1661.00 3.00 12000
13200 38800 0.89 0
1662.00 4.00 14400
15700 54500 1.25 0
1663.00 5.00 17000 Lo Mek
18500 73000 1.68 0 Qonlad
1664.00 6.00 20000 <
21500 94500 H7 o1 VOloms
1665.00 7.00 23000

Ry = oo L\'L-Sia\{m : GO%

s

= 1256



Volume of detention basin "¢"

Elevation Depth Area Volume 2 Volume % Volume Discharge
(feet) (sq. ft.) (c.f) (c.f) (ac-ft) (cfs)
1660.00 0.00 4500
5575 5575 0.13 0
1661.00 1.00 6650
7425 13000 0.30 0
1662.00 2.00 8200
8950 21950 0.50 0
1663.00 3.00 9700
10650 32600 0.75 0
1664.00 4.00 11600
12550 45150 1.04
1665.00 5.00 13500 hter
14400 59550 a/o‘ Qont b,
1666.00 6.00 15300 \/0 lU’M—k
16400 75950 1.74 46
1667.00 7.00 17500

Qest > LW 6440y = bon
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NOWN - HOMOGENEQUS WATERSHED AREA-AVERAGED LOSS RATE (Fm}
AND LOW L0OSS FRACTION BSTIMATIONS

{C) Copyright 1989-99% Advanced Engineering Software {(aes)
Ver. 8.0 Release Date: 01/01/99 License ID 1438

Analysis prepared by:

THIENES ENGINEERING
16800 VALLEY VIEW AVENUE
LA MIRADA CA 90638
PH: (714} 521-4B811 FAX: (714) 521-4173

*xk NON-HOMOGENEOUS WATERSHED AREA-AVERAGED LOSS RATE (Fm)
AND LOW LOSS FRACTION ESTIMATIONS FOR AMC III:

TOTAL 24-HOUR DURATION RAINFALL DEPTH = 9.50 (inches)
S0IL-COVER AREA PERCENT OF §CS CURVE LOSS RATE
TYPE {(hcres) PERVICUS AREA NUMBER Fplin./hr.) YIELD
1 1¢.00 10.00 52.( 32.) 0.742 0.914
TOTAL AREA (Acres) = 10.00
AREA-AVERAGED LOSS RATE, Fm (in./hr.} = ©0.074

AREA-AVERAGED LOW LOSS FRACTION, ~‘.('~ = 0.086
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FLOOD ROUTING ANALYETIS
USING COUNTY HYDROLOGY MANUAL OF SAN BERNARDINO (1986)
(c) Copyright 1989-99% Advanced Engineering Software (aes)
Ver. 7.0 Release Dalte: 01/01/99 License ID 143%

Analysis prepared by:
THIENES ENGINEERING
16800 VALLEY VIEW AVENUE
LA MIRADA CA 90638
PH: (734) 5214813 FAX: (714) 521-4173

RAKHERKXRA IR AR A ARk ok hk kot DROGCRIDPTION OF STUDY #*dk skt kihddk vk x Ak Adabrartd

* INDUSTRIAL PARKWAY AT PALM *
* DETENTION BASINS “B" AND "C" *
* 100Q-YEAR *

P R R R A e s R s R R R R ]

FILE MAME: C:\XDRIVE\3032\BASINB.DAT
TIME/DATE OF STUDY: 10:29 03/09/2011

R R R R R R R R S A R SRR R SRR R R AR R AR LR R R RS S

FLCW PROCESS FROM NODE 312.00 TO NODE 3312.00 I8 CODE = 1

»>>>»>SUBAREA RUNCFF {UNIT-HYDROGRAPH ANALYSIS) <<<xc«

(UNIT-HYDROGRAPH ADDED TO STREAM #1)

WATERSHED AREA = 13.600 ACRES
BASEFLOW = 0.000 CFS8/SQUARE-MILE
*USER ENTERED M"LAG" TIME = 0.220 HOURS

CAUTION: LAG TIME IS LESS THAN 0,50 HOURS.

THE $-MINUTE PERIOD UM MODEL (USED IN THIS COMPUTER PROGRAM)
MAY BE 100 LARGE FOR PEAK FLOW ESTIMATES.

VALLEY (DEVELOPED) S-GRAPH SELECTED

MAXIMUM WATERSHED LOCSS RATE (INCH/HOUR) = 0©.074

1LOW LOSS FRACTION = 0.086

*HYDROGRAPH MODEL #1 SPECIFIED*

SPECIFIED PEAK 5-MINUTES RAINFALL{INCH)= 0.51
SPECIFIEDR PEAK 30-MINUTES RAINFALL{INCH)=- 1.05
SPECIFIED PEAK 1-HOUR RAINFALL{(INCH) = .40
SPECIFIED PEAK 3-HOUR RATNFALL(INCH) = LT0
SPECIFIED PEAK 6-HOUR RAINFALL(INCH) = .00
SPECIFIED PEAK 24-HOUR RAINFALL(INCH) = .50

WO N

PRECIPITATION DEPTH-AREA REDUCTION FACTORS:
5-MINUTE FACTOR = 0,999
30-MINUTE FACTOR 0,999
1-HCUR FACTOR = 0.999
3-HOUR FACTOR = 1,000
6-HOUR FACTOR = 1.000
24-HOUR FACTOR = 1,000

R ol o 1 ¢

UNIT HYDROGRAPH TIME UNIT = 5.00C MINUTES
UNIT INTERVAL PERCENTAGE OF LAG-TIME = 37.879

RUNOFF HYDROGRAPH LISTING LIMITS:
MODEL TIME (HOURS) FOR BEGINNING OF RESULTS = 14.00
MODEL TIME (HOURS) FOR END OF RESULTS = 18.00

UNIT HYDROGRAPH DETERMINATION

INTERVAL "S$" GRAPH UNIT HYDROGRAPH
NUMBER MEAN VALUES CRDINATES (CFS)
1 2,653 4.363
2 17.527 24.464
3 44,644 44 .601
4 12375 47 .285
55 88.902 2508817



6 95.634 11.072
7 98.163 4.161
8 98.920 1.z45
9 99.471 0.905
L0 29.788 0.522
1l 99.947 0.261
12 100.000 0.087
TOTAL S0IL-LOSS VOLUME {ACRE-FEET) = 0.8658
TOTAL STORM RUNCOFF VOLUME (RCRE-FEET) = 9.8957



HYDROGRAPH IN FIVE-MINUTE UNIT INTERVALS (CFS)
Time indicated is al ENDE cf Each Unit Intervals)

{Note:

TIME (HRS) VOLUME (AF) Q(CFs) 0.

14.

000 4.5655
14.083 4.6077
14.167 4.6510
14.250 4.6956
14.333 4.7418
14.417 4.7891
14.500 4.8375
14.583 4.8869
14.6867% 4.9373
14.750 4.9887
14.833 5.041%14
14.917 5.0953
15.000 5.1507
15.083 5.2075
15,167 5.265¢2
15.250 5.3263
5. 333 5.3887
15.417 5.4528
15,500 5.8164
15.583 L
15.667 5.6354
15.750 5.6949
15833 5.7580
15917 5.8311
16.000 T B
16.082 &.0389
16.167 £.2336
16,250 6.4860
16.333 6.7300
16.417 6.8950
16.500 7.0043
1¢.583 7.0864¢
16.667 7.1573
16.750 7.223%
16.833 7.2859
16.917 .34338
17.000 7.3982
17.083 7.4499
17.167 7.4990
17.250 T.5457
17333 7.5900
17.417 7.6325
17.500 7.6735
$7.583 FLHL33
17.667 T TS
EF750 7.7895
17.833 7T.8263
13, 91T 7.8621
18.000 7 W o o
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TO NODE

FLOW PRCCESS FROM NODE

312.00

312.00 IS CODE =

3w

>>>3>>FLOW-THROUGH DETENTICON BASIN ROUTING MCDEL APPLIED TO STREAM #ll<<<<c<

INFLOW
{STREAEM 1)

basin

-

ffective depth
{and volume}



! | dead | basin outlet
M | storage |
OQUTFLOW b
{STREAM 1)

ROUTE RUNOFF HYDROGRAPH FROM STREAM NUMBER 1
THROUGH A FLOW-THROUGH DETENTION BASIN
SPECIFIED BASIN CONDITIONS ARE AS FPOLLOWS:

DEAD STORAGE (AF) = 0.000

SPECIFIED DEAD STORAGE(AF) FILLED = 0.00¢

SPECIFIED EFFECTIVE VOLUME{AF} FILLED ABOVE OUTLET = 0.000
DETENTION BASIN CONSTANT LOSS RATE(CFS) = 0.00

BASIN DEPTH VERSUS OQUTFLOW AND STORAGE INFORMATION:

INTERVAL DEPTH QUTFLOW STORAGE

NUMBER {FT} (CFS) (AF)
1 0.00 0.00 0.000
2 1.00 0.10 0.130
3 2.00 0.15 0.300
4 3.00 0.20 0.500
5 4.00 0.25% 0.750
& 5.00 .27 1.040
7 6.00 .28 1.370
8 7.00 46.00 1.740

MODIFIED-PULS BASIN ROUTING MODEL RESULTS({S5-MINUTE COMPUTATION INTERVALS):
(Note: Computed EFFECTIVE DEPTH and VOLUME are estiwmated at the clock time;
MEAN OUTFLOW is the average value during the unit interval.)

CLOCK MEAN

TIME  DEAD-STORAGE  INFLOW 10ss EFFECTIVE OUTFLOW RBFFECTIVE
{HRS} FILLED (AF) {CFS5) {CFS)  DEPTH(FT) (CFS) VOLUME (AF}
14.083 0.000 6.13 0.00 6.13 6.0 L4117
14.167 0.000 6.28 .00 Gl 6.1 1.418
14.250 0.000 6.48 0.00 é.13 6.3 1.419
14.333 0,000 6.70 0.00 6.14 6.5 1.421
14.417 0.000 6.87 0.00¢ 6.14 6.7 1.422
14.500 0.000 7.03 0.00 Lot G.8 1.424
14.583 0.000 i 0.00 6.15 7.0 1.425
14.667 0,000 7.32 ¢.00 615 | 1.426
14.750 0.000 7.48 ¢.00 6.16 TE0) 1427
14.833 0.000 7.65 0.00 6.16 a5 1.429
14.917 0.000 7.83 0.00 6.16 7.6 1.430
15.000 ¢.000C 8.03 0.00 6.17 7.8 1.432
15.083 0.000 8.25 0.00 6,27 8.0 1.433
15.167 0.000 8.49 0.00 6.18 8.2 1.435
15.250 .00 8.76 0.00 6.18 8.5 1.437
15.333 0.000 9.06 0.00 6.19 a.7 1.440
15.417 0.000 831 0.00 6 1S 2.0 L a2
15.500 0.000 9.23 .00 6Ly 9.2 1.442
L5EBE ¢.000 8.82 0.0C G219 gl 1.440
i5.667 G.000 g.46 0.00 6.18 8.8 1.438
16.750 ¢.000 8.64 0.00C 6.18 8.7 i.438
15.833 0.000 9.3% ¢.00 G.19 £.8 1.441
el T 0.000 10.47 0.00 £.21 9.5 1.448
16.00C0 0.000 12.60 0.00 &.25 10.7 1.461
16.083 0.000 17.56 c.00 &6.32 iz e 1.490
16.167 0.000 28.27 G.00 6.50 19.0 1.554
16.250¢ 0.000 36.65 0.00 6.67 27% 0 1.620
16.333 0.000 35.44 ¢.00 6 .73 32.4 1.641
16.417 0,000 23.98 0.00 6.G0 30.8 1.593
16.500 0.000 15.87 Q.00 6.45 24.3 1.835
16.583 0.000 i1.92 0.00 633 181 L4 93
16.667 0.000 10.2¢9 Q.00 G.26 13:8 1.468
16.750 0.000 9.67 0.00 6.23 L6 1.455
16.833 0.000 2.00 0.00 6.21 10.2 1.446
16.917 0.000 8.41 0,00 Gl 943 1.440
17.000 0.000 T390 0.00 6.8 8.6 1. 435
17.083 0.000 T.50 0,00 6.17 8.1 1431
17.167 0.000 7.14 0.00 6.16 7.6 1.428
17.250 0.000 .78 0.00 6.15 T2 1..425
17.333 0.000 G.44 .00 G.14 6.9 1.422
17.417 0.000 6.17 0.00 Bl 6.5 1419
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A2 G.
12 Sl
12 5.
11 5
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INITIALLY

FILLED)

17.500 0.000 5,085 0.00
17.583 0.000 S 2 0.00
L7667 0.000 5461 0.00
17.750 0.000 546 0.00
Y@ 5833 0.000 533 0.00
17.917 0.000C 5.21 0.00
18.000 0.000 5,10 Q.00
PROCESS SUMMARY OF STORAGE:

INFLOW  VOLUME = 9.896 AF

BASIN STORAGE = 0.000 AF (WITH 0.000 AF

CUTFLOW VOLUME = 9.896 AF

LO8s VCLUME = 0.000 AF

R R R R L e e S e R R R S R St L s

FLOW PROCESS FROM NODE

>»>>5>>MODEL PIPEFLOW ROUTING OF STREAM #l<<<<<

3312.00 TO NODE 205.00 I8 CODE = 4

MODEL PIPEFLOW ROUTING OF STREAM 1 WHERE

STORAGE EFFECTS ARE NEGLECTED WITHIN THE PIPE, FLOW
VELCCITIES ARE ESTIMATED BY ASSUMING STEADY FLOW FOR
BACH UNIT INTERVAL({NCRMAL DEPTH, Dn), AND FLOWS IN EXCESS
OF (.82} (DIAMETER) ARE PONDED AT THE UPSTREAM INLET:
UNIT INTERVAL FLOW VELCOCITY COMPUTED USING Dn UR TO

{0.938) (DIAMETER]) :

PIPELENGTH({FT) = 880.00 MANNINGS FACTOR = 0.013
UPSTREAM ELEVATION(FT} = 1660.00

DOWNSTREAM ELEVATION(FT) = 1658.00

PIPE DIAMETER(FT} = 4.400

NORMAYL, DEPTH VELOCITY PIPE RCUTING REBULTS:

TIME INFLOW VELOCITY QUTFLOW
{HRS} (CFS) (FPS) {Crs}
12.000 5.03 3.11 5.00
12.083 5.06 3.12 5.04
12.167 5507 3.12 5.06
12,250 5.04 3 ) 5.06
12393 4.97% 3.1¢ 5.02
12.417 491, 3.09 495
12.500 4.88 3.09 4.80
12.583 4.88 3.09 4.88
12,667 4.90 31.09 4.89
12.750 4.94 3.10 1592
12.833 4.98 3.14 4.95
12997 $.03 3.12 5.00
13.000 5.08 B2 5.05%
13.083 534 ) 5.0
13.167 5.20 3.14 5.16
13.2560 G526 3 wlB 522
d3383 5.32 317 Sl
13.417 5.38 3.18 5.34
13.300 54, 45 3.19 5,40
13.583 5,52 3.20 5,47
13.667 5,59 3.21 5.54
135750 5.66 3.23 5.62
13.833 5,74 3.24 569
13.917 5.83 3.25 578
14.000 5%90 327 5.86
14.083 G.01 3.29 5:95
14.167 G.12 3.3 6.05
14.25¢C 6.28 333 G 19
14.333 6.47 3.37 6.36
14.417 .66 3.40 6.55
14.500 £.83 3.43 6.73
14.583 §.99 345 6.89
14.667 7.14 3.47 7.08
14.750 729 3549 7.20
14.833 7.45 3h.32 7.26
14.917 F,62 3.54 7.52
15.000 7.81 3.56 7.70
15.083 8.0 3.59 7.89

OO0 0000 000000000000 00000C0000000C0000000C0

UPSTREAM
PONDING (AF)

.000
000
. 000
. 000
. 000
. 000
-000
-Qeo
L0040
peiele;
. 000
. 000
L0000
.000
. 000
. 000
. 000
. 000
L000
-000
.000
L0008
Q00
L0060
. 000
.000
L0000
.000
L0000
.000
.000
. 000
. 000
. 000
. 000
. 000
. 000
. Q00




15.167 8.22 3.62 £.10 0.000
E55250 8.48 3.68 8.33 0.000
15:333 8.73 3.69 g.58 0.000
15.417 9.00 52 8.86 0.00C0
15.50¢0 9.16 3575 9.08 0.000
15.583 9.08 3.74 912 0.000
15.667 &.82 3.70 B.96 0.000
18,750 §.66 1.68 8.74 0.000
15.833 g.85 31.70 8.75 0.000
15.917 9.47 3479 9% 15 0.000
16.000 10.70 3.94 10.07 0.000
16.083 13.32 4.21 12.01 0.000
16,167 19.05 1.68 16.39 ¢.000
16.250 27.05 5.1 AT 0.000
6,323 32 .42 5.36 30.15% ¢.000
16.417 30.79 5. 208 31.44 0.000
16.500 24.30 4.99 27.18 0.000
16.583 18.08 4.61 20.86 0.000
16.667 1i3.92 4.27 15.87 0.000
16.750 11.57 4.03 12a7] 0.000
16.833 10.24 3.8%9 10.94 0.000
16.917 2.32 Esl e 9.78 0.000
17.000 8.63 3.67 9.00 0.000
17.083 8.07 3.60 8.38 0.000
17.167 7.62 3.54 7.88 0.000
17.250 .23 3.48 7.46 0.000
17.333 G.86 3.43 7.08 0.000
17.417 6.53 FEag 6.71 0.000
17.500 6325 333 6.41 0.000
17.583 6.02 3:.29 6.16 0.000
17.667 5.82 385 5.94 0.000
17.75¢C 5.65 3.22 5.76 Q. 000
17.833 5450 3.20 860 Q.000
17907 5:::3'6 Fad? 5.45 G.000
18.000 5.24 3.15 52 Q.000

e R R EE £ A LT R R e

FLOW PROCESS FROM NODE 205.00 TO NODE 205.00 IS5 CODE = i3

»»>>>SUBARER RUNCFF (UNIT-HYDROGRAPH ANALYSIS) cc<ax

{UNIT-HYDROGRAPH ADDED TO STREAM 1)

WATERSHED AREA = 12.600 ACRES
BASEFLOW = 0.000 CF3/SQUARE-MILE
#USER ENTERED "LAG" TIME = 0,150 HOURS

CAUTION: LAG TIME IS LESS THAN 0.50 HOURS.

THE 5-MINUTE PERIOD UH MODEL (USED IN THIS COMPUTER PROGRAM)
MAY BE TOO LARGE FOR PEAK FLOW ESTIMATES.

VALLEY {DEVELOPED) S-GRAPH SELECTED

MAXIMUM WATERSHED LOSS RATE{INCH/HOUR) = 0.074

LOW LOSS FRACTION = 0.086

*HYDROGRAPH MODEL {1 SPECIFIED*

SPECIFIED PEAK 5-MINUTES RAINFALL{INCH}= 0.51
SPECIFIED PEAX 30-MINUTES RAINFALL(INCH}= 1.05
SPECIFIED PEAK 1-HOUR RAINFALL(INCH} = 1,40
SPECIFIED PEAK 3-HOUR RAINFALL{INCH} = 2.70
SPECIFIED PEAK G-HOUR RAINFALL {INCH) = 4,00
SPECIFIED PBEAK 24-HOUR RAINFALL (INCH) B0

PRECIPITATION DEPTH-AREA REDUCTION FACTORS:
S5-MINUTE FACTOR = 0.5%%

30-MINUTE FACTOR = 0.958
1-HOUR FACTOR = (.9%¢%
3-HOUR FACTOR = 1.000
6-HOUR FACTOR = 1.000
24 -HOUR FACTOR = 1.000
UNIT HYDROGRAPH TIME UNIT = 5.000 MINUTES
UNTT INTERVAL PERCENTAGE OF LAG-TIME = 55.556

RUNOFF HYDROGRAPH LISTING LIMITS:
MODEL TIME{HOURS) FOR BEGINNING OF RESULTS = 12.00
MODEL TIME(HOURS) FOR END OF RESULTS = 18.00



INTERVAL "8" GRAPH

-WUMBER MEAN VALUES ORDINATES {CFS}
1 5.492 8.368
2 36.014 46.510
3 TE.167 61.185
4 93537 26.470
= 98,194 7.095
& 99.268 1.638
i7d 99,707 0.668
8 99.,92% 0.334
9 100.000 ¢.111

TOTAL SOIL-LOSS VOLUME {ACRE-FEET) = 0.801%

TOTAL STORM RUNCFF VOLUME (ACRE-FEET) = 9.1681

UNIT HYDRCGRAPH
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HYDROGRAPH IN FIVE-MINUTE UNIT INTERVALS{CFS)
Time indicated is at END of Each Unit Intervals)

L4496

TIME (HRS) VOLUME (AF)
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17.667 7.2136 5.07 . 9] 3 : WV
17.750 72477 4 Sh Q B
17.833 7.2808 4.83 Q WV
7917 Fi3A35 4.73 Q v
18.000 7.3454 4.63 Q v

R e s AV T ARV

FLOW PROCESS FROM NODE 205,00 TC NODE 205.00 IS CODE = 11

»>»>5>3>VIEW STREAM NUMBER 1 HYDROGRAPH<cccx

STREAM HYDROGRAPH IN FIVE-MINUTE UNIT INTERVALS (CFS)
(Note: Time indicated is at END of Each Unit Intervals)

TIME {HRS) VOLUME {AF) QI{CF8) 0. 1775 35.0 52.5 70.0Q
12.000 5.7005 Q3 Q -V
12.083 5.7679 9.78 Q v
12.167 5.8347 L] Q v
12.250 5.9006 9, 57 Q v
12, 333 5.9659 9.49 o v
12.417 6.0309 9.44 Q v
12.500 6.085% 9.43 Q v
12.583 6.1609 9145 Q v
12.66%7 6.226G64 9.50 o] v
12.750 6.2623 9.58 Q v
12.833 £.3589 92,650 Q v
225917 §.4261 9.76 Q v
13.000 6.4941 9.86 6] v
13.082 6.5627 9..597 Q vV
13.187 6.6322 i0.08 Q v
13.250 6.7025 19.20 Q v
13333 6.77386 10.32 Q v
13.417 6.8455 10,45 Q v
13.800 6.9184 10.58 Q v
13.583 6. 98923 16,72 Q v
13.667 7,067 15.87 Q v
1535, @50 7.1430 11.482 Q v
13.833 T 2198 LdeodF Q v
13,917 7.298¢0 11.34 Q v
14.000 7,373 151 Q v
14.083 7.4580 11.72 Q v
i4.167 7.5408 12.02 Q v
14.250 7.6261 12.39 Q v
2 Ll G 7.7138 12.72 Q v
i4.417 7.8036 13.05 Q v
14.500 7.8986 13.36 9] v
14.583 7.9897 13.66 Q v
14.667 8.0858 13595 Q v
14.750 8.1840 14.26 Q v
1dsB33 8.2845 14.59 Q v
14.917 B.3873 14,93 Q v
15.000 £.4928 1531 Q Voo
15.083 8.6010 B2 Q v
15.167 8.7124 16.17 Q v
15.250 8.8273 16.67 Q v
15.233 8.9460 17.24 Q. ¥ s
15.417 9.0678 17.70 Q V.
15.500 $.1878 17.42 o V.
15.583 9.3032 16.76 Q. Vi
15.667 9.4181 16.68 Q. Nz
15.750 9.8358 17.09 Q. v
15.833 9.6601 18.05 . Q v
15.917 $.797% 19.94 | el v
16.060 9.9613 23.79 ] v
16,083 10.1900 3322 . S Q .V i
16.167 10.5618 53,98 2 .V o}
16.250 11.0047 0.3 . 4 .V i Q
16.333 11.3754 5883 . ¢ e M Q
16.417 11.6822 4456 . i p Vo
16.500 11.9364 36.90 . o Hol v
16.583 12.1442 305317 . . G . v
16.667 12.3141 24,68 . i Q B v
16.750 12.4582 20.92 . el E v
16.833 12.5865 18.63 . Q E v
Lh T 12.704% L8 5 Q. F v
17.000 12.8140 1886 . Q. f v

17,083 12.9176 i5.04 . 0 5 5 v



17.167 13.0154 i4.20 . Q v
17.250 13.1079 13.42 . Q v
17333 13.1959 12 .79 Q v
17417 13.2802 12.23 Q v
17.500 13.3612 11.786 Q v
17.583 13.4394 11.3¢6 o} v
17.667 13.5152 1101 o} v
17.750 13.5889 10.70 Q v
17.833 13.6608 10.43 . Q v
7 =5 e 13.7308% R E Q v
18.000C 13.798%4 9495 Q v

LSRR R RS R E SRR A SRR AR R R R R R T T R T R T T T YU

FLOW PROCESS FRCM NODE 205,00 TO NODE 205.00 IS CODE = 3.3

>»>»>FLOW-THROUGH DETENTION BASIN ROUTING MODEL APPLIED TO STREAM #ll<<<<<

INFLOW
(STREAM 1)
|
|
v _ effective depth
EREEEE { {and volume)
| bt
| I P S
| detention |<--3| outflow
f basin I me————
------------ I B
i | dead | basin outlel
v | storage |
QUTFLOW  ee e
{STREAM 1}

ROUTE RUNCFF HYDROGRAPH FROM STREAM NUMBER 3.
THROUGH A FLOW.THROUGH DETENTION BASIN
SPECIFIED BASIN CONDITIONS ARE AS FOLLOWS:

DEAD STORAGE (AF) = 0.000

SPECIFIED DEAD STORAGE (AF)} FILLED = 0.000

SPECIFIED EFFECTIVE VOLUME (AF) FILLED ABOVE OUTLET = 0. 000
DETENTION BASIN CONSTANT LOSS RATE(CFS) = 0.00

BASIN DEPTH VERSUS OUTFLOW AND STORAGE INFORMATION:

INTERVAL DEPTH CQUTFLOW STORAGE

NUMBER (FT) Lers) (AF)
3 4.00 0.00 0.000
2 1.00 0.02 0.14¢
3 2.00 0.03 0.34¢
4 3.00 0.05 0.59¢0
5 4.00 0.10 0.890
6 5.00 0.12 1.250
7 6.0Q 0.15 L.680C
8 7.00 81.00 2.170

MODIFIED-PULS BASIN ROUTING MODEL RESULTS(S-MINUTE COMDUTATION INTERVALS) :
(Note: Computed EFFECTIVE DEPTH and VOLUME are estimated at the clock Eimes
MEAN OUTFLOW is the average value during the unit interval.)

CLOCK MEAN

TIME DEAD-STORAGE INFLOW LOSS EFFECTIVE OUTFLOW EFFECTIVE
{HRS} FILLEDR {AF) {CFS) (CFS) DEPTH({FT) (CFS) VOLUME {AL)
12.083 0.000 9.78 0.00 £.16 9.7 1.757
12.167 ¢.000 957k Q.00 .16 9.7 1..757
12.250 0.000 957 ¢.C0 G.16 T 1.756
d2i.ea3 0.000 9.49 0.00 G.15 9.6 Lu A BiE
12.417 Q.000 9.44 0.00 6.15 Qb e L
12.500 0.000 9,43 0.00 G 1k 9.5 1.755
12.583 0.000 9.45 0.00 618 9.4 1.755
12.667 0.000 9.50 0.00 6,15 955 1.78%
12.75Q 0.000 9.58 0.00 6.15 95 1.756
L2883 0.000 S .00 6.16 9.6 1.756
12,917 0,000 9.76 .00 6.16 i g L. 757



13.000 0.000 9.86 .00 6.16 2.8 1.758
13.083 0,000 9.97 0.00 6.16 2.9 1.759
13.167 0.000 i0.08 ¢.0C 6.16 10.0 Luing
13,250 0.000 i0.20 0.0¢ 6.16 1¢.1 1.780
13.333 0.000 10.32 0.00 6.17 10.2 1.761
13.417 0.000 10.45 0.00 6.17 10.3 1,762
13.500 0.000 10.58 0.00 6. 17 10.4 1.763
13.583 0.000 10.72 ¢.00 6.17 18.6 1.764
13.667 Q. 000 10.87 0.00 Bl 1¢.7 1.766
13..750 0.000 11.02 0.00 6.18 1¢.8 1.767
13.833 Q.00 k3 it 1. 0.00 6.18 11.0 1.768
13,-9%5 0.000 11.34 0.00 6.18 11.2 1.769
14.000 0.000 Lkl 0.00 6.18 11..3 1273
14.083 ¢.000 11,72 .00 6.19 13.5 L.a272
14.167 0.000 12.02 0.00 6519 1k7 1.774
14.250 0.0C0¢ 12,38 0.00 6.20 12.0 1.297
14.333 0.000 12.72 ¢.00 6.20 B e 1.779
14,417 0.000 13.05 0.00 6.21 L2 1.782
14 .500 ¢.000 135030 0.00 6,21 13.0 1.78%
14.583 0.000 13.66 0.00 £.22 13.3 1.787
14.667 0.000 13295 ¢.00 6.22 3.6 L TS0
14.750 0.000 14.26 ¢.00 6.23 139 1.792
14.833 0.000 14.59 Q.00 .23 1g.2 1.785
1a.917 0.000 14.93 0.00 6€.24 ik 1.797
i5.000 0.000 1533 Q.00 6.25 14.9 1.800
15.083 0.000 LSL72 0.00 .25 &l 1.803
15.167 0.000 LGl .00 6.26 15.7 1.807
15.250 0.000 16.67 0.00 6.27 16.1 1.811
15333 0.000 i7.24 0.00 G.28 16.6 1.81%
15417 0.000 17.70 0.00C 6.28 174 1.818
15,500 0.000 17.42 0.00 6.28 17.4 1.818
15.583 0.000 16.76 0.00 6.28 172 l.816
15.667 ¢.000 16.58 0.00 6.27 16.9 1.814
15.750 Q.000 17,09 0.00 6.28 16.9 1.8le
15.833 ¢. 000 18.05 0.00 6.29 L, 3 1.821
G B G 0.000 19,94 0.00 6.31 1853 1.832
16. 000 0.000 23.79 0.00 6.36 20.4 1.855
16.083 0.0¢0 33.21 0.00 6.47 2553 1.%10
16.167 ¢.000 53.98 0.00 6.72 36.2 2.032
16.250 0.000 G4.31 0.00 G.92 50.0 2iadd
16.333 0.000C £3.83 0.00 6.5%0 55.4 2.120
16.417 g.00¢ 44.56 0.00 6.80 51.7 2.070
16.500 0.00¢ 3G6.%0 0.00 G.68 45.1 2.01a
16.583 0.000 30.17 0.00 6.57 38.2 1.959
16.667 0.000 24 .68 0.00 6.47 31 .3 1.910
16.750 0.000 20.92 0.00 .39 26 .4 1.872
16.833 0.000 18.63 0.00 6.34 22.4 1.846
16.817 0. 000 17.08 0.00 §.30 19.7 1.828
17.00¢ 0.000 15.86 0.00 6.28 17.8 1.816
17.083 0.000 15.04 ¢.00 6.26 16.4 1.806
17.167 0.000 14.20 .00 6.24 153 1.798
17.250 0.000 13.42 0.00 6.23 4.4 1.792
Lt sdadd, 0.000 12508 0.00 6.22 13.6 1.786
17.41% 0.000 12.23 0.00 6.21 13.0 1.781
17.500 0.000 11.76 0.00 §.20 12.4 1.776
17.583 0.000 11.36 0.00 Gx 19 bl 1.773
17.667 0.000 li.01 0.00 6.18 12 a5 1.770
jlaz il ao) 0.000 10.70 G.00 G.l18 12k 1.767
17.833 0.000 i0.43 .00 6.17 10.8 1.764
17.917 ¢.000 10.18 0.00 6.17 0.5 1.762
13,000 G. 000 95,95 0.00 .16 i0.2 1.760
PROCESS SUMMARY OF STORAGE:

INFLOW VOLUME = 13.064 AF

BASIN STORAGE = 0.001 AF (WITH 0.000 AF INITIALLY FILLED)

OUTFLOW VOLUME = 19.063 AP

108s VOLUME = 0.000 AF

END OF FLOODSCx ROUTING ANALYSIS



APPENDIX D

HYDROLOGY MAP



= —
—_— WIZ-L29 (1) o
@ E— FEmEsrD P e
o T e Lo e % I \100% vo St sl
g8 = — ] prng 00 D} "LTIIS YN 5 515
< —— A oYY 3UVIST TV SO
o o o iy pastady ot AdOd IRV i |
H AYMEEY Y TTYIELLENGNI ONY
A TNNSAY WTVd =0 HINHOD ANH3LSYS @
z ALMIOV= NOLLNEILSIA ¥ 288 e 300w
ANIALEW] Sxs0N NG AHYONTOE YIRVENS AEEEEEEEEE
ONIQNYNYIE NYS 40 ALNNOD |
il%! AEVINNOE 13308 —m S
IE—— D=, TS
——|
L b o

& o e J / a, ‘aNzom \ \ A RHR!
/a4 | #_AV,,













WATER QUALITY MANAGEMENT
PLAN (WQMP)

FOR

PALM AVENUE DISTRIBUTION CENTER
E.C. OF PALM AVENUE AND INDUSTRIAL PARKWAY
SAN BERNARDINO COUNTY, CALIFORNIA 92407
“SCHEME 1D~

PREPARED FOR

IDS REAL ESTATE GROUP-L.A.
515 SOUTH FIGUEROA STREET-16™ FLOOR
LOS ANGELES, CALIFORNIA 90071
P. (213) 362-9300
FAX. (213) 627-2138
CONTACT: PATRICK SPILLANE

MARCH 7, 2011
JOB NO. 3032

PREPARED BY

THIENES ENGINEERING
14349 FIRESTONE BLVD.
LA MIRADA, CALIFORNIA 90638
P. (714) 521-4811 FAX. (714) 521-4173
CONTACT: SHELLY McMASTERS



WATER QUALITY MANAGEMENT PLAN
(WQMP)

FOR

PALM AVENUE DISTRIBUTION CENTER

PREPARED BY SHELLY MCMASTERS
UNDER THE SUPERVISION OF

REINHARD STENZEL DATE:
R.C.E. 56155
EXP. 12/31/12



Attachment A “WQMP”
for
“Palm Avenue Distribution Center”



Attachment A
WQMP for Palm Avenue Distribution Center

s OaN Bernardino County
o Stormwater Program

WATER QUALITY
MANAGEMENT PLAN
TEMPLATE



Aftachment A
WQMP for Palm Avenue Distribution Center

WATER QUALITY MANAGEMENT PLAN
(WQMP)
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CONTACT: PATRICK SPILLANE

WQMP Preparation Date
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WQMP for Palm Avenue Distribution Center

WATER QUALITY MANAGEMENT PLAN (WQMP)

PROJECT SITE INFORMATION

Name of Project:  Palm Avenue Distribution Center

Project Location_E.C. of Palm Ave. & Industrial Pkwy., San Bernardino County, Ca.
92407

Size of Significant Re-Development on an Already Developed Site (in feet?): N/A

Size of New Development (in feet®):  1,677.060 square feet

Number of Home Subdivisions: N/A
SIC Codes: 1541 General Contractors-Industrial Buildings and Warehouses

Erosive Site Conditions?: N/A

Natural Slope More Than 25%7: Yes

March 7, 2011 A-3
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WATER QUALITY MANAGEMENT PLAN

(WQMP)

Check the appropriate project category below:

Check
below

Project Categories

. All significant re-development projects. Significant re-development is

defined as the addition or creation of 5,000 or more square feet of
impervious surface on an already developed site. This includes, but is not
limited to, additional buildings and/or structures, extension of existing
footprint of a building, construction of parking lots, etc. Where
redevelopment results in an increase of less than fifty percent of the
impervious surfaces of a previously existing development, and the existing
development was not subject to SUSMPs, the design standards apply only
to the addition, and not the entire development. When the redevelopment
results in an increase of more than fifty percent of the impervicus surfaces,
then a WQMP is required for the entire development {new and existing).

Home subdivisions of 10 units or more. This includes single family
residences, muiti-family residence, condominiums, apartments, etc.

industrial/commercial developments of 100,000 square feet or more.
Commercial developments include non-residential developments such as
hospitals, educational institutions, recreational facilities, mini-malls, hotels,
office buildings, warehouses, and light industrial facilities.

Automotive repair shops (with SIC codes 5013, 5014, 5541, 7532- 7534,
7536-7539).

Restaurants where the land area of development is 5,000 square feet or
more.,

Hillside developments of 10,000 square feet or more which are located on
areas with known erosive soil conditions or where the natural slope is
twenty-five percent or more,

Developments of 2,500 square feet of impervious surface or more adjacent
to (within 200 feet) or discharging directly into environmentally sensitive
areas such as areas designated in the Ocean Plan as areas of special
biological significance or waterbodies listed on the CWA Section 303(d) list
of impaired waters.

Parking lots of 5,000 square feet or more exposed to storm water. Parking
tot is defined as land area or facility for the temporary storage of motor
vehicles,

The project does not fall into any of the categories described above. {If the
project requires a precise plan of development [e.g. all commercial or industrial

projects, residential projects of less than 10 dwelling units, and all other land
development projects with potential for significant adverse water quality
impacts] or subdivision of land, it is defined as a Non-Category Project.)

March 7, 2011
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Section 1
Introduction And Project Description

1.1 Project Information
» |DS Real Estate Group-L.A.
» 515 8. Figueroa St. Los Angeles, Ca. 90071
= P.(213) 362-9300
Project Site Location
» E.C. of Palm Ave. & Industrial Pkwy. San Bernardino County, Ca. 92407

1.2 Permits
= A PN #0266-041-62

1.3  Project Description

The proposed industrial site encompasses approximately 38.5 acres in San Bernardino
County, Ca.

Please see vicinity map and site plan in attachment “F” for details.

Proposed improvements to the site consist of the construction of one industrial type
building approximately 626,198 square feet. Proposed truck docks will be on the
northerty and southerly sides of the building and the trash compactors will be located in
the truck docks. Proposed landscaping will be located throughout the site. The
remainder of the site will be paved for vehicle and truck parking. Proposed infiltration
basins will be located on the westerly, southerly and easterly sides of the site.

1.4 Site Description
The project site is currently an undeveloped dirt lot and generally drains from the north
to the south.

In the developed condition, the entire site will discharge into these three infiltration
basins. Please see Attachment “F” for locations of the BMP’s.

The stormwater runoff will discharge into the Lytle Creek via Cajon Wash. The Cajon
Wash is not an impaired water body, the Lytle Creek is impaired for Pathogens.
Ultimately the runoff will discharge into the Santa Ana River (Reach 3) which is impaired
for Bacteria Indicators/Pathogens.

March 7, 2011 A-5



Section 2

Altachment A
WQMP for Palm Avenue Distribution Center

Pollutants of concern and hydrologic conditions of concern

21  Pollutants of Concern {NOT REQUIRED FOR NON-CATEGORY PROJECTS)

Use Table 2-1 in the WQMP Guidance to identify the potential pollutants expected to be
generated by the development. List all expected pollutants of concern for the project site
as directed below:

March 7, 2011

Parking Lots (>5,000 ft?)
Bacteria/Virus- Potential
Heavy Metals- Expected
Nutrients- Potential
Pesticides- Potential
Organic Compounds- Expected
Sediments- Potential
Trash and Debris- Expected
Oxygen Demanding Substances- Potential
Oil and Grease- Expected

Identify pollutants of concern in the receiving waters as follows:

1. The project site’s runoff will surface drain to the Lytle Creek via Cajon
Wash. Lytle creek is an impaired water body for Pathogens. Runoff will
continue to the Santa Ana River (Reach 3) which is an impaired water
body for Bacteria Indicators/Pathogens.

The Hydrologic Unit Number for Santa Ana River (Reach 3) — Primary
801.21 and Secondary 801.27, 801.25.

2. The proximate receiving water for the drainage discharge points on this
site is the Cajon Wash/Lytle Creek and the downstream receiving water is
the Santa Ana River (Reach 3). In Table B-1, Lytle Creek is listed as an
impaired water body for Pathogens. The Santa Ana River (Reach 3) is
listed as impaired for Bacteria Indicators/Pathogens. Bacteria/Viruses and
Nutrients are not necessarily expected from the project site but are
routinely detected in stormwater runoff from paved areas and landscaping.

3. The expected pollutants from the project site are Heavy Metals, Organic
Compounds, Trash & Debris and Oil & Grease.

Summarize identified pollutants of concern by checking the
applicable boxes in the following table. (For identified pollutants of
concern that are causing impairment in receiving waters, the project
WQMP shall incorporate one or more Treatment Control BMPs of
medium or high effectiveness in reducing those poliutants.)



Pollutant of Concern Summary Table

Aftachment A
WQMP for Palm Avenue Distribution Center

Pollutant Type Expected ;| Potential | Listed for
Receiving Water
Bacteria/Virus X YES
Heavy Metals X NO
Nutrients X NO
Pesticides X NO
Organic Compounds X NO
Sediments X NO
Trash & Debris X NO
Oxygen Demanding Substances X NO
Oil & Grease X NO
Other—specify pollutant(s):

The treatment controls BMPs that will be incorporated into this project, with
medium/high effectiveness to reduce the poliutants of concern, are infiliration

hasins.

March 7, 2011



2.2

All Category projects must identify any hydrologic condition of concern (HCOC) that will be

Attachment A

WQMP for Paim Avenue Distribution Center

HYDROLOGIC CONDITIONS OF CONCERN (NOT REQUIRED FOR
NON-CATEGORY PROJECTS)

caused by the project, and implement Site Design, Source Control, and/or Treatment Control
BMPs to address identified impacts. Project proponents must follow the procedure for
identifying HCOCs specified in Section 2.3 of the Model WQMP. Use the following Table and
instructions as a guide.

1. {from Section 2.3, Part 2):

Determine if the project will create a Hydrologic Condition of Concem.
Check “yes” or “no” as applicable and proceed to the appropriate section as outlined
below.

Yes

No

A,

All downstream conveyance channels, that will receive runoff from the project, are
engineered, hardened {concrete, riprap or other}, and regularly maintained to
ensure design flow capacity, and no sensitive stream habitat areas will be affected.
Engineered, hardened, and maintained channels include channel reaches that
have been fully and properly approved {including CEQA review, and permitting by
USACOE, RWQCB and California Dept. of Fish & Game) by June 1, 2004 for
construction and hardening to achieve design capacity, whether construction of the
channels is complete. Discharge from the project will be in full compliance with
Agency requirements for connections and discharges to the MS4, including both
quality and guantity requirements, and the project will be permitted by the Agency
for the connection or discharge to the M54,

Project runoff rates, volumes, velocities, and flow duration for the post-
development condition will not exceed those of the pre-development condition for
1-year, 2-year and 5-year frequency storm events. This condition will be
substantiated with hydrelogic modeling methods that are acceptable to the Agency,
to the U.8. Army Corps of Engineers (USACOE), and to local watershed
authorities.

Can the conditions in part A or B above be demonstrated for the project?

X

If the answer for A, B, and/or C above is yes, then the project does not create a HCOC—in this

case go to Seciion 3.

If the answer for C above is no, the go to section 2.3, Part 3, below.

March 7, 2011
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WQMP for Palm Avenue Distribution Center

2. (from Section 2.3, Part 3): The WQMP for projects that create a HCOC must include an

evaluation of whether the project will adversely impact downstream erosion, sedimentation or stream
habitat. The Agency may require that the evaluation be conducted by a registered civil engineer in the

State of California, with experience in fluvial geomorphology. Perform the required evaluation as

specified in A~ F below. Check the hoxes “yes” or “no” to verify a complete report and proceed to
appropriate section based on results.

Does the evaluation include:

Yes

No

A.

An evaluation of potential impacts to all downstream channel reaches.

B.

Consideration of the hydrology of the entire watershed. Review all applicable
drainage area master plans to the extent available, to identify BMP requirements
for new development that address cumulative inputs from development in the
watershed.

Consultation with all applicable agencies including the USACOE; local watershed
authorities (e.g. San Timoteo Watershed Management Authority and SAWPA
[Santa Ana Watershed Project Authority]); U.S. Geological Survey (USGS);
California Dept. of Fish & Game (CDFG); and the Principal Permittee; to
determine any areas of potential hydrologic impact.

D. An evaluation of any available hydrologic modeling results. Modeling may have

been performed by USGS, USACOE, local watershed authorities, the Principal
Permittee, or other jocal jurisdiction.

E. A field reconnaissance to evaluate any natural or partially natural downstream

reaches, or other sensitive habitat. The field reconnaissance must evaluate
representative downstream conditions, including undercutting erosion, stope/bank
stability, vegetative stress (due to flooding, erosion, water quality degradation, or
loss of water supplies), and the area's susceptibility to adverse impacts resulting
from an altered flow regime or change in sediment supply and/or sediment
fransport .

F. A report that summarizes the findings of evaluation components A through E

above, and that considers the project's location, topography, soil and vegetation
conditions, proportion of impervious surfaces, naturat and infrastructure drainage
features, and any other relevant hydrologic and environmental factors to be
protected specific to the project’s watershed. The report must provide a
determination of whether the project will adversely impact any downstream
erosion, sedimentation or stream habitat, and identify any areas where adverse
impacts are expecied.

Is the report required by 2.3, Part 3.f complete? (Attach the report) If not, perform the required

evaluation and add o the report.

Does the report determine that the project will have an adverse downstream impact?

If yes, then go to Section 2.3, Part 4, below.

If no, then go to Section 3.
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3. (from Section 2.3, Part 4): f the evaluation specified in (3) above, determines | YES | NO
that adverse impacts to downstream erosion, sedimentation or stream habitat will occur,
then the project proponent must perform the requirements specified in A, B, and C, below.
Check the boxes "yes” or “no” to verify all requirements have been completed.

A. Conduct hydrologic modeling of the project and the potentially impacted areas,
according to modeling standards recommended by the Agency or local watershed
authority, for the 1-year, 2-year, and 5-year frequency storm events, at a minimum.
Hydrologic modeling results must include determination of peak flow rate, flow velocity,
runoff volume, time of concentration, and retention volume for the project area.

B. Ensure that the project will be consistent with any approved master plans of drainage
or analogous plans or programs.

C. Implement Site Design BMPs as specified in Section 2.5.1, and recommend any
additional BMPs that will be implemented to mitigate the adverse impacts identified in (3.F)
above.

»  Are the requirements for Section 2.3 Part 4 adequate? (Attach reportiresults)

»  Has the project proponent recommended BMPs to mitigate any impacts based on the modeling?
 [fyes, then list/describe BMPs:

= |f no, then explain how mitigaticn will be achieved:

» Wil the BMPs be effective?

» Does the Agency have any additional requirements?

s Verify with Agency before submitting the project WQMP.

2.3 WATERSHED IMPACT OF PROJECT

The project proponent must include in the project WQMP:

* An evaluation of the poliutants of concern and/or hydrologic conditions of concern
associated with the project, and a determination of whether the project will cause any
significant impact(s) to any downstream receiving waters, alone or in conjunction
with other projects in the watershed.

= A description of how any adverse impacts will effectively be mitigated through the
incorporation and implementation of BMPs.
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SECTION 3
BEST MANAGEMENT PRACTICE SELECTION PROCESS

3.1 SITE DESIGN BMPS

For listed Site Design BMPs, indicate in the following table whether it will be used

(yes/no) and describe how used, or, if not used, provide justification/alternative. Provide

detailed descriptions of planned Site Design BMPs, if applicable.

1. Minimize Stormwater Runoff, Minimize Project’s Impervious Footprint,
and Conserve Natural Areas

Maximize the permeable area. This can be achieved in various ways, including but not limited to, increasing
building density (number of stories above or below ground) and developing land use regulations seeking to
limit impervious surfaces.

Yes X | No

Describe actions taken or justification/alternative:

The site will drain to three infiltration basins.

Runoff from developed areas may be reduced by using alternative materials or surfaces with a lower
Coefficient of Runoff, or “C-Factor”.

Yes ] No X ]

Describe actions taken or juslification/alternative:

As an alternative, the site will drain to infiltration basins for treatment of storm water runoff,

Conserve natural areas. This can be achieved by concentrating or clustering development on the least
environmentally sensitive portions of a site while leaving the remaining land in a natural, undisturbed
condition.

Yes I No X i

Describe actions taken or justification/aiternative:

No significant environmentally sensitive natural areas/vegetation is to be preserved.

March 7, 2011
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Construct walkways, trails, patios, overflow parking lots, alleys, driveways, low-traffic streets, and other low-
traffic areas with open-jointed paving materials or permeable surfaces, such as pervious concrete, porous
asphalt, unit pavers, and granular materials.

Yes X |NOX I

Describe actions taken or justification/altemnative:

As an alternative, site will drain to infiltration basins.

Construct streets, sidewalks, and parking lot aisles to the minimum widths necessary, provided that public safety
and a pedestrian friendly environment are not compromised’. Incorporate landscaped buffer areas between
sidewalks and streets.

Yes X ] No ]

Describe actions taken or justification/alternative:

Incorporate landscaped buffer areas between site and streets. Aisles are at the minimum
26, stall are at minimum 17’ plus overhang and walks are 5' wide (minimum handicap
access).

Reduce widths of street where off-street parking is available®.

Yes i No X !

Describe actions taken or justification/aiternative:

No new public streets are being constructed for this project.

Maximize canopy interception and water conservation by preserving existing native trees and shrubs, and
planting additional native or drought tolerant trees and large shrubs.

Yes l No X [

Describe actions taken or justification/alternative:

There are no existing native trees and shrubs to preserve. Proposed landscaping provides
additional plants and trees that are appropriate for the area conditions.

! Sidewalk widths must still comply with Americans with Disabilities Act regulations and other life safety requirements.

? However, street widths must stili comply with life safety requirements for fire and emergency vehicle access.
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Other comparable site design options that are equally effective.

Describe actions taken _or justification/alternative:

None

Minimize the use of impervious surfaces, such as decorative concrete, in the landscape
design.

Yes X | No |

Describe actions taken _or justification/alternative:

l.andscaped area does not use decorative concrete. Walk ways through the landscaped
area for building access.

Use natural drainage systems.

Yes |[No X [

Describe actions taken or justification/alternative:

No existing natural drainage systems. Site runoff is directed to infiltration basins that are
sized according to the volume based water quality objectives in this WQMP.

Where soils conditions are suitable, use perforated pipe or gravel filtration pits for low flow
infiltration®.

Yes X [No |

Describe actions taken or justification/alternative:

Site runoff is directed to infiltration basins.

Construct onsite ponding areas, rain gardens, or retention facilities to increase opportunities
for infiltration, while being cognizant of the need to prevent the development of vector
breeding areas.

Yes X |No |

Describe actions taken or justification/alternative:

Site runoff is directed to infiltration basins.

SHowever, projects must still comply with hiliside grading ordinances that limit or restrict infiltration of runoff. Infiltration areas may
be subject to regulation as Class V injection wells and may require a report to the USEPA. Consult the Agency for more information
on use of this type of facility.
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WQMP for Palm Avenue Distribution

Center

2, Minimize Directly Connected Impervious Areas

Where landscaping is proposed, drain rooftops into adjacent landscaping prior to discharging to the storm
drain.

Yes I No X |

Describe actions taken or justification/alternative:

As an alternative, ultimately the roof runoff will discharge into infiltration basins.

Where landscaping is proposed, drain impervious sidewalks, walkways, trails, and patios into adjacent
landscaping.

Yes X | No I

Describe actions taken or justification/altemative:

Walkways adjacent to landscaping will be graded to drain to the landscaping.

Increase the use of vegetated drainage swales in lieu of underground piping or imperviously lined swales.

Yes X | No I

Describe actions taken or justification/alternative:

The entire site wili drain to infiltration basins.

Use one or more of the following:

Yes No Design Feature

Rural swale system: street sheet flows to vegetated swale or gravel shoulder, curbs at
street comers, culverts under driveways and street crossings

Urban curb/swale system; street slopes to curb; periodic swale inlets drain fo vegetated
swale/biofilter.

Dual drainage system: First flush captured in street catch basins and discharged to
X adjacent vegetated swale or gravel shoulder, high flows connect directly to municipal
storm drain systems.

X Other comparable design concepts that is equally effective.

Describe actions taken_or justification/alternative:

No streets on the site, the site and the site drive isles runoff will be directed to infiltration
basins.

March 7, 2011
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Use one or more of the following features for design of driveways and private residential parking

areas.
Yes | No Design Feature
= Design driveways with shared access, flared (single lane at street) or
wheel strips (paving only under tires); or, drain into landscaping
X prior to discharging to the municipal storm drain system.
» Uncovered temporary or guest parking on private residential lots may
be paved with a permeable surface; or designed to drain into
X landscaping prior to discharging to the municipal storm drain
system.
»  Other comparable design concepts that is equally effective.
X

Describe actions taken_or justification/alternative:

This is not a residential development.

Use one or more of the following design concepts for the design of parking areas:

Yes No Design Feature
X Where landscaping is proposed in parking areas, incorporate landscape areas into the
drainage design.
X Overflow parking (parking stalls provided in excess of the Agency's minimum parking
requirements) may be constructed with permeable paving.
X Other comparable design concepts that is equally effective.

Describe actions taken_or justification/altemative;

All parking areas will drain to infiliration basins.
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3.2 SOURCE CONTROL BMPS

Complete the following selection table for Source Control BMPs, by checking boxes that
are applicable. All listed BMPs shall be implemented for the project. Where a required
Source Control BMP is not applicable to the project due to project characteristics,
justification and/or alternative practices for preventing pollutants must be provided. In
addition to completing the following tables, provide detailed descriptions on the
implementation of planned Source Control BMPs.
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Justification for Source Control BMPs not incorporated into the project WQMP

Source Control BMP

Used in Project
(yes/no)?

Justification/Alternative®

implementafion Description

Education of Property Owners

YES

Property owner will familiarize
himself with the educational
materials in Attachment "E°.

Activity Restrictions

YES

No outdoor werk areas,
processing, sforage wfo proper
BMP's and WQMP amendment.

Spill Contingency Plan

YES

Ownerftenant will have spill
confingency plan based on
individual site needs.

Employee Training/Education Program

YES

The owner will familiarize
themselves with educationat
materials and BMP fact sheets in
attachment “E". The owner will
ensure that the tenant is also
familiar with onsite BMP's and
necessary maintenance required
of the tenant. Employees shall be
trained to ciean up spills and
participate in ocngoing
maintenance. Mainfenance
schedule: owner will check with
City and County at least once a
year to obtain new or updated
educational materials and provide
these materials to tenants.
Employees shall be trained to
clean up spilis and participate in
ongoing maintenance. The WQMP
reguires annual employee training
and new hires within 2 months.

Street Sweeping Private Street and
Parking Lots

YES

All landscape maintenance
contractors will be required to
sweep up all landscape cuttings,
mowings and fertilizer Materiats off
paved areas and dispose of
properly. Weekly/as needed by
sweeping contractor,

Common Areas Catch Basin
Inspection

YES

Meonthly inspection by property
owner,

Landscape Planning (SD-10)

YES

All landscaped areas are to
conserve irrigation water as well
as rainwater, fertifizers, pesticides,
elc.

Hillside Landscaping

NO

There are no hillsides.

Roof Runoff Controts (SD-11}

NO

Roof runoff will ultimately drain to
the infiltration basins.

Efficient Irrigation (SD-12)

YES

Rain shutoff/pressure drop valves,
timers and inspection by the owner
to limit over watering.

Protect Slopes and Channels

NO

No slopes or channels to
protect

Storm Drain Signage (SD-13)

YES

Provide stenciling or labeting of all
storm drain inlets and catch
basing, consfructed or maodified,
within the project area with
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prohibitive language such as "NQ
DUMPING-DRAINS TO QCEAN /
RIVER"

YES Grate inlets prevent trash from
Inlet Trash Racks entering storm drains.
YES Riprap in the infiitration basin
Energy Dissipaters to prevent erosion in the
basins.

YES Weekly inspection, cleaning and
sweeping of trash area by property
owner. Trash to be removed
weekly or more as needed. The
trash enclosure areas will be
paved with an impervious surface
to mitigate spills. The trash
container areas will not be below
grade. The trash containers shall

I{t?esr é"’gg;’fo%e Areas (SD-32) and have lids or awning to prevent
rainfall from entering containers.
in addition, storm water runoff from
adjoining roofs and pavement
must be diverted around the trash
area and signs shouid be posted
informing users that hazardous
materiais are not to be disposed of
therein.

Fueling Areas (SD-30) NO No fueling areas on site,

P " NO No airfwater supply area

AirlWater Supply Area Drainage drainsae

YES L.oading/unioading truck docks will
be kept in a clean and orderly

; condition through a regutar

Maintenance Bays and Docks (SC-30) program of swegeping gnd litter
control and immediate cleanup of
spills and broken containers.

; ; NO

Vehicle Washing Areas (SD-33) T V—

Outdoor Materiai Storage Areas (SD- NO

34) No material storage areas.

NO

Cutdoor Work Areas (SD-35) e

NO

Outdoor Processing Areas {SD-36) No outdoor processing

areas.

Wash Water Controls for Food NO R R .

Preparation Areas o food preparation areas.

NO As an aiternative, runoff from the

Pervious Pavement (SD-20) site will be directed to the
infiltration basins.

NO Standard building materials are

Alternative Building Materials (SD-21)

N/A

being used in lieu of alternative
materials. infiltration basins and
the pretreatment filters are more
than adequate BMP controls.

*Attach additional sheets if necessary for justification.
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3.3 TREATMENT CONTROL BMPS {Not required for Non-Category projects)

» Complete the following Treatment Control BMP Selection Matrix. For each pollutant
of concern enter "yes” if identified in Section 2.1, above, or “no” if not identified for
the project. Check the boxes of selected BMPs that will be implemented for the
project to address each pollutant of concern from the project as listed above in
section 2.1. Treatment Control BMPs must be selected and installed with respect {o
identified pollutant characteristics and concentrations that will be discharged from the
site. For any identified pollutants of concern not listed in the Treatment Control BMP
Selection Matrix, provide an explanation of how they will be addressed by Treatment
Control BMPs. For identified poliutants of concern that are causing an impairment in
receiving waters (as identified in Section 2.1, above), the project WQMP shall
incorporate one or more Treatment Control BMPs of medium or high effectiveness in
reducing those pollutants. It is the responsibility of the project proponent to
demonstrate, and document in the project WQMP, that all pollutants of concern will
be fully addressed. The Agency may require information beyond the minimum
requirements of this WQMP to demonstrate that adequate poliutant treatment is
being accomplished.

* |n addition to completing the Selection Matrix, provide detailed descriptions on the

location, implementation, instaliation, and long-term O&M of planned Treatment
Control BMPs.
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3.4 BMP DESIGN CRITERIA

»  The following Treatment Control BMP(s) (Flow Based or Volume Based) will be
implemented for this project (check “Implemented” box, if used):

Design Basis of Treatment Control BMPs

implemented Treatment Control BMP Design Basis

Vegetated Buffer Strips

Vegetated Swale

Flow Based
Multiple Systems

X Manufactured/Proprietary (FGP)

Bioretention

Wet Pond

Constructed Wetland

Extended Detention Basin

Water Quality Inlet

Volume Based
Retention/Irrigation

X Infiltration Basin

Infittration Trench

Media Filter

Pervious Pavement

3.4.1 Flow Based design Criteria
»  Calculate the BMP design flow by using the approach presented in the WQMP

Guidance (Section 2.5.2.1). Show calculations in detail--attach a separate sheet
of calculations. See Attachment “D” for calculations.

3.4.2 VOLUME BASED DESIGN CRITERIA
s Calculate the required capture volume of the BMP using the approach presented

in the WQMP Guidance (Section 2.5.2.2). Show calculations in detail--attach a
separate sheet of calculations. See Attachment “D” for calculations.
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Section 4
Operation and Maintenance

4.1 Operations and maintenance
Operation and maintenance (O&M) requirements for all Source Control, Site Design, and
Treatment Conirol BMPs shall be identified within the WQMP. The WQMP shali include
the following:
4.1.1 O&M DESCRIPTION AND SCHEDULE THAT MUST:

SD-10: Site Design & Landscape Planning

Description _of BMP: Landscaping has been incorporated inio the project plan and will be

designed to promote conservation of rainwater, irrigation water, fertilizer, and pesticides. There
is no significant environmentally sensitive natural areas/vegetation to preserve.

Maintenance Responsibility: Owner

Funding Source: Owner

Maintenance Schedule: Ongoing Landscape maintenance.

Start up date; Starting when landscaping is complete.

SD-12: Efficient Irrigation/SC-73: Landscape Maintenance

Description of BMP: irrigation systems shall include reducers or shutoff valves triggered by a
pressure drop to control water loss in the event of broken sprinkler heads or lines. Timers will be
used to avoid over watering and watering cycles and duration shall be adjusted seasonally by
the landscape maintenance contractor. The landscaping areas will be grouped with plants that
have similar water requirements. Native or drought tolerant species shall also be used where
appropriate to reduce excess irrigation runoff and promote surface filtration.

Maintenance Responsibility: Owner

Funding Source: Owner

Maintenance Schedule; Irrigation system shall be inspected monthly by landscape contractor
to check for over-watering, leaks, or excessive runoff to paved areas. Landscape maintenance
will be inspected and maintained weekly by a qualified contractor and all landscape waste will
be disposed of properly.

Start up date: When landscaping is complete.
8D-13: Storm Drain Sighage

Description of BMP: All storm drain catch basins and culverts shall have stenciling or labeling
such as "No Dumping - Drains to River" and/or other graphical icons to alert the public to the
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destination of poliutants discharged into storm water. The City can be contacted to determine
specific requirements for placard types and methods of application.

Maintenance Responsibility: Owner

Funding Source: Owner

Maintenance Schedule: Legibility of stencils and signs must be maintained.
Start up date: When storm drain system is complete.

S$D-31: Loading/Unloading Docks

Description of BMP: Loading/unloading docks will be kept in a clean and orderly condition
through a regular program of sweeping and litter control and immediate cleanup of spills and
broken containers.

Maintenance Responsibility: Owner/Tenant
Funding Source: Owner
Maintenance Schedule: Weekly inspections and continuous monitoring during loading and

unloading of materials.

Start up date: When construction is complete.

S$D-32: Trash Storage Area

Description of BMP: The trash enclosure areas will be paved with an impervious surface to
mitigate spills. The trash container areas will not be below grade. The trash containers shall
have lids or awning to prevent rainfall from entering containers. In addition, storm water runoff
from adjoining roofs and pavement must be diverted around the trash area and signs should be
posted informing users that hazardous materials are not to be disposed of therein.

Maintenance Responsibility: Owner/Tenant
Funding Source: Owner/tenant
Maintenance Schedule:. Weekly inspection of trash area. Remove trash as needed.

Start up date: When construction is complete.

8$C-11: Spill Prevention, Control and Cleanup
Description of BMP: Tenant shall have a spill contingency plan in place appropriate for

anticipated materials that will be kept onsite. Proper clean up materials will be available for any
spills. Any spills of liquid or materials will be cleaned up immediately.
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Maintenance Responsibility: Tenant

Funding Source: tenant

Maintenance Schedule: Ongoing

Start up date: When project site is complete.

§C-41: Building and Grounds Maintenance

Description of BMP: Ongoing maintenance includes mowing, trimming, and planting in the
landscaped areas. All plant cuttings, leaves, mowing and trimming waste will be swept up and
removed from the property by the landscape confractor. Fertilizers and pesticides should be
used properly and only when necessary and any waste fertilizer materials that spill onto paved
areas will be swept up immediately by landscape contractor. lIrrigation systems will be checked
for leaks and over watering. Periodic washing of buildings and roof may also be needed.

Maintenance Responsibility: Owner

Funding Source: Owner

Maintenance Schedule: The owner will maintain site weekly or more often if necessary.

Start up date: When project site is complete.

S$C-43: Parking/Storage Area Maintenance

Description of BMP: Parking lots and drive aisles will be swept weekly by a sweeping contractor
to prevent sediment, garden waste, and trash from entering the storm drain systems.

Maintenance Responsibility: Owner

Funding Source: Owner

Maintenance Schedule: The owner will maintain site weekly or more often if necessary

Start up date: When paving is complete.

SC-44: Drainage System Maintenance

Description. of BMP: The storm drain and catch basins shall be maintained by a qualified
maintenance service contractor

Maintenance Responsibility: Owner

Funding Source; Owner
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Maintenance Schedule: = The catch basins shall be inspected and cleaned on a semi-annual
basis by the owner and shall be inspected and cleaned by the vendor or an equally qualified
contractor on an annual frequency.

Start up date: When storm drain system is complete.

SC-60: Housekeeping Practices
Description of BMP: Overall good housekeeping practices shall be implemented daily.

Maintenance Responsibility: Owner/Tenant

Funding Source: Owner/Tenant

Maintenance Schedule: Ongoing

Start up date: When project site is complete.

TC-11: Infiltration Basin

Description of BMP: The infiltration basins are located in the westerly, southerly and easterly
portions of the site. The infiltration basins will be utilized as treatment of stormwater runoff from
the site. The basins shall be inspected monthly and maintained at least twice a year, prior to
October 1. Basins shall also be inspected after large storms. Basins shall be inspected and
maintained by a qualified technician with proper disposal of all waste.

Maintenance Responsibility: Owner

Funding Source: Owner

Maintenance Schedule: Monthly inspection and maintenance as needed.

Start up date: When construction is complete.

MP-52: Drain Insert

Rescription of BMP: Catch basin inserts will need to be inspected. Debris will be removed that
may cause the drain to clog. Perlite pouches needs to be replaced per manufactures
specifications. Flo-Gard Plus inserts {model FGP-2436F)

Maintenance Responsibility: Owner

Funding Source: Owner

Maintenance Schedule: Per manufactures specifications after September 1 and prior to
October 1.

Start up date; When storm drain system is complete
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4.1.2 INSPECTION & MONITORING REQUIREMENTS THAT MUST:

IDS Real Estate Group-L.A. is the property owner and will be responsible for the management

of the grounds, parking areas and landscaping. Trash will be removed on a regular basis. It will
be the owner's responsibility to have the site inspected twice a week and cleaned as necessary.
The owner will be responsible for cleaning the private catch basins, finfiltration basins and storm

drain system as well as maintenance of the storm water treatment devices per manufacturers’
recommendations.

A schedule will be established for all maintenance and a log for all cleanups shall be recorded.
All documents relating to site maintenance and BMP's will be kept on site and be made
available to Federal, State, County, or City inspectors upon request. Future tenant use may
require additional industrial permits and storm water monitoring.

4.1.3 IDENTIFICATION OF RESPONSIBLE PARTIES THAT MUST:

IDS Real Estate Group-L.A. is the property owner and will be responsible for operation and
maintenance of onsite BMP's. Patrick Spillane is the contact for this site. He can be reached at
the following address:
» |DS Real Estate Group-L..A.

515 South Figueroa Street-16"" Floor

Los Anageles, California 90071

P. (213) 362-9300

Contact person: Patrick Spillane
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SECTION 5
FUNDING

5.1 Funding

The Permit requires that for all Treatment Control BMPs, a funding source or sources for
operation and maintenance of each BMP be identified within the WQMP. Project

proponents must:

= Indicate funding sources or sources for Q&M for this project. For each funding
source, include the responsible party's name, address, contact name and
telephone number.

FOR FUNDING INFORMATION
PLEASE SEE PREVIOUS PAGES, PAGE A-25 to A-30, SECTION 4.1.1 O&M

DESCRIPTION AND SCHEDULE.

» DS Real Estate Group-L.A.
515 South Figueroa Street-16™" Floor
Los Anageles, California 90071
P. (213) 362-9300
Contact person: Patrick Spillane
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SECTION 6
WQMP Certification

6.1 Certification

» The applicant is required to sign and certify that the WQMP is in conformance with Santa
Ana Regional Water Quality Control Board Order Number R8-2002-0012 (NPDES
Permit No. CAS618036).

» The applicant is required to sign and date the foliowing statement ‘word-for-word’
certifying that the provisions of the WQMP have been accepted by the applicant and that
the applicant will have the plan transferred to future successors (transferability
statement). The certification must be signed by the property owner, unless a written
designation by the owner allows a designee to sign on the owner’s behalf.

“This Water Quality Management Plan has been prepared for IDS Real Estate Group-L.A. by
Thienes Engineering, Inc. it is intended to comply with the requirements of the County of San
Bernardino for the Site, Palm Avenue Distribution Center, Condition Number(s)

requiring the preparation of a Water Quality Management Plan (WQMP). The undersigned is
aware that Best Management Practices (BMPs) are enforceable pursuant to the City's/County’s
Water Quality Ordinance No. . The undersigned, while it owns the subject property, is
responsible for the implementation of the provisions of this plan and will ensure that this plan is
amended as appropriate to reflect up-to-date conditions on the site consistent with San
Bernardino County’s Municipal Stormwater Management Program and the intent of the NPDES
Permit for San Bernardino County and the incorporated cities of San Bernardino County within
the Santa Ana Region. Once the undersigned transfers its interest in the property, its
successors in interest and the city/county shall be notified of the transfer. The new owner will
be informed of its responsibility under this WQMP. A copy of the approved WQMP shall be
available on the subject site in perpeluity. *

“l certify under a penality of law that the provisions (implementation, operation,
maintenance, and funding) of the WQMP have been accepted and that the plan will be
transferred to future successors.”

Applicant’'s Signature Date

Applicant’'s Name Applicant’s Telephone Number
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Attachment A-1

Maintenance Mechanisms

A-1.1 The Agency shall not accept stormwater structural BMPs as meeting the WQMP
reguirements standard, unless an O&M Plan is prepared (see WQMP Section 2.6) and
a mechanism is in place that will ensure ongoing long-term maintenance of all
structural and non-structurai BMPs. This mechanism can be provided by the Agency
or by the project proponent. As part of project review, if a project proponent is required
to include interim or permanent structural and non-structural BMPs in project plans,
and if the Agency does not provide a mechanism for BMP maintenance, the Agency
shall require that the applicant provide verification of maintenance requirements
through such means as may be appropriate, at the discretion of the Agency, including,
but not limited to covenants, legal agreements, maintenance agreements, conditional
use permits and/or funding arrangements {(OC 2003)

A-1.2 Maintenance Mechanisms

1.

Public entity maintenance: The Agency may approve a public or acceptable quasi-
public entity (e.g., the County Flood Control District, or annex to an existing
assessment district, an existing utility district, a state or federal resource agency, or a
conservation conservancy) to assume responsibility for operation, maintenance,
repair and replacement of the BMP. Unless otherwise acceptable to individual
Agencies, public entity maintenance agreements shall ensure estimated costs are
front-funded or reliably guaranteed, (e.g., through a trust fund, assessment district
fees, bond, letter of credit or similar means). In addition, the Permittees may seek
protection from liability by appropriate releases and indemnities.

The Agency shall have the authority to approve stormwater BMPs proposed for
transfer to any other public entity within its jurisdiction before installation. The
Permittee shall be involved in the negotiation of maintenance requirements with any
other public entities accepting maintenance responsibilities within their respective
jurisdictions; and in negotiations with the resource agencies responsible for issuing
permits for the construction and/or maintenance of the facilities. The Agency must be
identified as a third party beneficiary empowered to enforce any such mainienance
agreement within their respective jurisdictions.

Project proponent agreement to maintain stormwater BMPs: The Agency may
enter into a contract with the project proponent obliging the project proponent to
maintain, repair and replace the stormwater BMP as necessary into perpetuity.
Security or a funding mechanism with a “no sunset” clause may be required.

Assessment districts: The Agency may approve an Assessment District or other
funding mechanism created by the project proponent to provide funds for stormwater
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BMP maintenance, repair and replacement on an ongoing basis. Any agreement with
such a District shall be subject to the Public Entity Maintenance Provisions above.

4. Lease provisions: In those cases where the Agency holds title to the land in
question, and the land is being leased to another party for private or public use, the
Agency may assure stormwater BMP maintenance, repair and replacement through
conditions in the lease.

5. Conditional use permits: For discretionary projects only, the Agency may assure
maintenance of stormwater BMPs through the inclusion of maintenance conditions in
the conditional use permit. Security may be required.

6. Alternative mechanisms: The Agency may accept alternative maintenance
mechanisms if such mechanisms are as protective as those listed above.
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IF TO CITY: IF TO OWNER:

IN WITNESS THEREOF, the parties hereto have affixed their signatures as of the date first
written above.

APPROVED AS TO FORM: OWNER:
City Attorney Name
CITY OF Title
OWNER:
Name
Name
Title
ATTEST: Title
City Clerk Date

NOTARIES ON FOLLOWING PAGE
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Attachment A-2

Water Quality Management Plan and Stormwater BMP Transfer, Access and
Maintenance Agreement (adapted from documents from the Ventura County
Stormwater Management Program)

Recorded at the request of:

City of

After recording, return to:

City of

City Clerk

Water Quality Management Plan and Stormwater BMP
Transfer, Access and Maintenance Agreement

OWNER: DS Real Estate Group-L.A.

PROPERTY ADDRESS: Easterly Corner of Palm Avenue and Industrial Parkway

San Bernardino County, California 92407

APN: # 0266-041-62
THIS AGREEMENT is made and entered into in

, California, this day of

, by and between

, herein after
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referred to as “Owner” and the County of San Bernardino, a municipal corporation,
located in the County of San Bernardino, State of California hereinafter referred to as
“CITY"

WHEREAS, the Owner owns real property (*Property”) in the City of
, County of San Bernardino, State of California, more

specifically described in Exhibit “A” and depicted in Exhibit “B®, each of which exhibits is
attached hereto and incorporated herein by this reference;

WHEREAS, at the time of initial approval of development project known as

within the Property described herein,
the City required the project to employ Best Management Practices, hereinafter referred
to as “BMPs," to minimize poliutants in urban runoff;

WHEREAS, the Owner has chosen to instail and/or implement BMPs as described in
the Water Quality Management Plan, on file with the City, hereinafter referred to as
“WQMP”, to minimize pollutants in urban runoff and to minimize other adverse impacts
of urban runoff;

WHEREAS, said WQMP has been certified by the Owner and reviewed and approved
by the City;

WHEREAS, said BMPs, with installation and/or implementation on private property and
draining only private property, are part of a private facility with all maintenance or
replacement, therefore, the sole responsibility of the Owner in accordance with the
terms of this Agreement;

WHEREAS, the Owner is aware that periodic and continuous maintenance, including,
but not necessarily limited to, filter material replacement and sediment removal, is
required to assure peak performance of all BMPs in the WQMP and that, furthermore,
such maintenance activity will require compliance with all Local, State, or Federal laws
and regulations, including those pertaining to confined space and waste disposal
methods, in effect at the time such maintenance occurs;

NOW THEREFORE, it is mutually stipulated and agreed as follows:

1. Owner hereby provides the City of City's designee complete access, of any
duration, to the BMPs and their immediate vicinity at any time, upon reasonabie
notice, or in the event of emergency, as determined by City’s Director of Public
Works no advance notice, for the purpose of inspection, sampling, testing of the
Device, and in case of emergency, to undertake all necessary repairs or other
preventative measures at owner’'s expense as provided in paragraph 3 below. City
shall make every effort at all times to minimize or avoid interference with Owner's
use of the Property.
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Owner shall use its best efforts diligently to maintain all BMPs in a manner
assuring peak performance at all times. All reasonabile precautions shall be
exercised by Owner and Owner's representative or contractor in the removal and
extraction of any material(s) from the BMPs and the uitimate disposal of the
material(s) in a manner consistent with all relevant laws and regulations in effect at
the time. As may be requested from time to time by the City, the Owner shall
provide the City with documentation identifying the material(s) removed, the
quantity, and disposal destination.

In the event Owner, or its successors or assigns, fails to accomplish the necessary
maintenance contemplated by this Agreement, within five (5) days of being given
written notice by the City, the City is hereby authorized to cause any maintenance
necessary to be done and charge the entire cost and expense to the Owner or
Owner’s successors or assigns, including administrative costs, attorneys fees and
interest thereon at the maximum rate authorized by the Civil Code from the date of
the notice of expense until paid in full.

The City may require the owner to post security in form and for a time period
satisfactory to the city to guarantee the performance of the obligations state herein.
Should the Owner fail to perform the obligations under the Agreement, the City
may, in the case of a cash bond, act for the Owner using the proceeds from it, or in
the case of a surety bond, require the sureties to perform the obligations of the
Agreement. As an additional remedy, the Director may withdraw any previous
stormwater-related approval with respect to the property on which BMPs have
been installed and/or implemented until such time as Owner repays fo City its
reasonable costs incurred in accordance with paragraph 3 above.

This agreement shall be recorded in the Office of the Recorder of San Bernardino
County, California, at the expense of the Owner and shall constitute notice to all
successors and assigns of the title to said Property of the obligation herein set
forth, and also a lien in such amount as will fully reimburse the City, including
interest as herein above set forth, subject to foreclosure in event of default in
payment.

In event of legal action occasioned by any default or action of the Owner, or its
successors or assigns, then the Owner and its successors or assigns agree(s) to
pay all costs incurred by the City in enforcing the terms of this Agreement,
including reasonable atiorney's fees and costs, and that the same shall become a
part of the lien against said Property.

It is the intent of the parties hereto that burdens and benefits herein undertaken
shall constitute covenants that run with said Property and constituie a lien there
against,
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The obligations herein undertaken shall be binding upon the heirs, successors,
executors, administrators and assigns of the parties hereto. The term “Owner” shall
include not only the present Owner, but also its heirs, successors, executors,
administrators, and assigns. Owner shall notify any successor to title of all or part
of the Property about the existence of this Agreement. Owner shall provide such
notice prior to such successor obtaining an interest in all or part of the Property.
Owner shall provide a copy of such notice to the City at the same time such notice
is provided to the successor.

Time is of the essence in the performance of this Agreement.

Any notice to a party required or cailed for in this Agreement shall be served in
person, or by deposit in the U.S. Mail, first class postage prepaid, to the address
set forth below. Notice(s) shall be deemed effective upon receipt, or seventy-two
(72) hours after deposit in the U.S. Mail, whichever is eartier. A party may change
a notice address only by providing written notice thereof to the other party.
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IF TO CITY: IF TO OWNER:

IN WITNESS THEREOF, the parties hereto have affixed their signatures as of the date first
written above.

APPROVED AS TO FORM: OWNER:
City Attorney Name
CITY OF Title
OWNER:
Name
Name
Title
ATTEST: Title
City Clerk Date

NOTARIES ON FOLLOWING PAGE
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Table B-1
303(d) List of Impaired Water Bodies
Pollutant
"]
Pl
= ® E 7] E
Waterbody - 2| 3 2 £z
§ (3|5 |49|§|¢%
2 | 2| |2
g 5| 2|8
by -
TR
0
Big Bear Lake X X X
Canyon Lake (Railroad Canyon Reservoir) X X
Chino Creek Reach 1 X X
Chino Creek Reach 2 X
Cucamonga Creek, Valley Reach X
Grout Creek X X
Knickerbocker Creek X X
Lytle Creek X
Mill Creek (Prado Area) X X X
Mill Creek Reach 1 X
Mill Creek Reach 2 X
Mountain Home Creek X
Mountain Home Creek, East Fork X
Prado Park Lake X X
Rathbone (Rathbun Creek) X X
Santa Ana River, Reach 3 X
Santa Ana River, Reach 4 X
Summit Creek _ X

' NOTES:

1} Summary of the 2002 303{d} Listed Water Bodies and Associated Pollutants of Concern from RWQCB Region 8.
Check for updated lists from the RWQCB.

2} Chilorides, pesticides, salinity, total dissolved solids {TDS), toxicily, and trash are listed impairments within the 303(d)
tabie, however, they are not impairments in the above waterbodies.
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Table B-2
C Values Based on Impervious/Pervious Area Ratios
% Impervious % Pervious C

0 100 0.15
5 95 0.19
10 90 0.23
15 85 0.26
20 80 0.30
25 75 0.34
30 70 0.38
35 65 0.41
40 60 0.45
45 55 0.49
50 50 0.53
55 45 0.56
60 40 0.60
65 35 0.64
70 30 0.68
75 25 0.71
80 20 0.75
85 15 0.79
90 10 0.83
95 5 0.86
100 0 0.90

NOTE:

the area draining to a treatment control BMP.

Do not use the C-Factors in this table for flood control design or related work.

Obtain individual runoff coefficient C-Factors from the local agency or from the local floed controf district.
If C-Faciors are not available locally, obtain factors from hydrology text books or estimate using this table.

Composite the individual C-Factors using area-weighted averages to calculate the Composite C Factor for

March 7, 2011
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Pollutants of Concern

m Bacteria and Viruses — Bacteria and Viruses are ubiquitous microorganisms that thrive
under certain environmental conditions. Their proliferation is typically cause by the transport
of animal or human fecal wastes from the watershed. Water, containing excessive bacteria
and viruses, can alter the aquatic habitat and create a harmful environment for humans and
aquatic life. Also, the decomposition of excess organic waste causes increased growth of
undesirable organisms in the water.

m  Mefals - The primary source of metal pollution in stormwater is typically commercially
available metals and metal products. Metals of concern include cadmium, chromium,
copper, lead, mercury, and zinc. Lead and chromium have been used as corrosion inhibitors
in primer coatings and cooling tower systems. Metals are also raw material components in
non-metal products such as fuels, adhesives, paints, and other coatings. At low
concentrations naturally occurring in soil, metals may not be toxic. However, at higher
concentrations, certain metals can be toxic to aquatic life. Humans can be impacted from
contaminated groundwater resources, and bioaccumulation of metals in fish and shellfish.
Environmental concerns, regarding the potential for release of metals to the environment,
have already led to restricted metal usage in certain applications (OC 2003).

m Nutrients — Nutrients are inorganic substances, such as nitrogen and phosphorus.
Excessive discharge of nutrients to water bodies and streams causes eutrophication, where
aquatic plants and algae growth can lead to excessive decay of organic matter in the water
body, loss of oxygen in the water, release of toxins in sediment, and the eventual death of
aquatic organisms. Primary sources of nutrients in urban runoff are fertilizers and eroded
soils.

m Pesticides — Pesticides (including herbicides) are chemical compounds commonly used to
control nuisance growth or prevalence of organisms. Relatively low levels of the active
component of pesticides can result in conditions of aquatic toxicity. Excessive or improper
application of a pesticide may result in runoff containing toxic levels of its active ingredient
(OC 2003).

s Organic Compounds - Organic compounds are carbon-based. Commercially available or
naturally occurring organic compounds are found in pesticides, solvents, and hydrocarbons.
Organic compounds can, at certain concentrations, indirectly or directly constitute a hazard
to life or health. When rinsing off objects, toxic levels of solvents and cleaning compounds
can be discharged to storm drains. Dirt, grease, and grime retained in the cleaning fluid or
rinse water may also adsorb levels of organic compounds that are harmful or hazardous to
aquatic life (OC 2003).

m  Sediments — Sediments are solid materials that are eroded from the land surface.
Sediments can increase turbidity, clog fish gills, reduce spawning habitat, lower young
aquatic organisms survival rates, smother bottom dwelling organisms, and suppress aquatic
vegetation growth.

w Trash and Debris — Trash {such as paper, plastic, polystyrene packing foam, and aluminum

materials) and biodegradable organic matter (such as leaves, grass cuttings, and food
waste) are general waste products on the landscape. The presence of trash and debris may
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have a significant impact on the recreational value of a water body and aquatic habitat.
Trash impacts water quality by increasing biochemical oxygen demand.

Oxygen-Demanding Substances - This category includes biodegradable organic material
as well as chemicals that react with dissolved oxygen in water to form other compounds.
Proteins, carbohydrates, and fats are examples of biodegradable organic compounds.
Compounds such as ammonia and hydrogen sulfide are examples of oxygen-demanding
compounds. The oxygen demand of a substance can lead o depletion of dissolved oxygen
in a water body and possibly the development of septic conditions. A reduction of dissolved
oxygen is detrimental to aquatic life and can generate hazardous compounds such as
hydrogen sulfides.

Oil and Grease -~ Qil and grease in water bodies decreases the aesthetic value of the water
body, as well as the water quality. Primary sources of oil and grease are petroleum
hydrocarbon products, motor products from leaking vehicles, esters, oils, fats, waxes, and
high molecular-weight fatty acids.

March 7, 2011 -2



Attachment D
Volume-Based BMP Design Calculations

D-1



VOLUME-BASED BMP DESIGN RUNOFF QUANTITIES
A. Volume-Based BMP Design

1) Calculate the “Watershed Imperviousness Ratio”, i, which is equal to the percent of
impervious area in the BMP Drainage Area divided by 100.

2) Calculate the composite runoff coefficient Came for the Drainage Area above using
the following equation:

Come = 0.858i — 0.78i +0.774i + 0.04

where: Cewmp = composite runoff coetficient; and,
i = watershed imperviousness ratio.
3) Determine which Region the Drainage Area is located (Valley, Mountain or Desert).

4) Determine the area-averaged “6-hour Mean Storm Rainfall”, P6, for the Drainage Area. This is
calculated by multiplying the area averaged 2-year 1-hour value by the appropriate regression
coefficient from Table 1.

5) Determine the appropriate drawdown time. Use the regression constant a = 1.582 for 24 hours and
a= 1,963 for 48 hours, Note: Regression constants are provided for both 24 hour and 48 hour
drawdown times; however, 48 hour drawdown times should be used in most areas of California.
Drawdown times in excess of 48 hours should be used with caution as vector breeding can be a
problem after water has stood in excess of 72 hours. (Use of the 24 hour drawdown time should be
Hmited to drainage areas with coarse soils that readily settle and to watersheds where warming
may be detrimental to downstream fisheries.)

6) Calculate the “Maximized Detention Volume”, Po, using the following equation:
Po=a- Csmp- Ps

where: Po = Maximized Detention Volume, in inches
a=1.582 for 24 hour and a = 1.963 for 48 hour drawdown,

Casmp = composite runoff coefficient; and,

Ps = 6-hour Mean Storm Rainfall, in inches
7) Calculate the “Target Capture Volume”, Vo, using the following equation:
Vo=(Po-A)/ 12
where: Vo = Target Capture Volume, in acre-feet
Po = Maximized Detention Volume, in inches; and,

A = BMP Drainage Area, in acres

D-1



B. Volume-Based BMP Design Calculations

BMP Design Volume: Area 1=5.0 AC.

1) “Watershed Imperviousness Ratio”
i=0.76
2) Composite runoff coefficient Camp for the Drainage Area.
Cove = 0.858i —0.78i +0.774i + 0.04
Cemp = 0.858(0.76)] - 0.’78(0.76)1 +0.774(0.76) + 0.04 = 0.56

3) Region of Drainage Area: Valley

4) Pes, for the Drainage Area: 1.0 =(1.487 x .67) (1.487 per table D-1) (.67 per 2yr.
1 hr. rainfall map)

5) Drawdown time: 1.582

6) “Maximized Detention Volume”, Po:
Po=a-Csmpr- Ps
Po = 1.582 - 0.56 - 1.0 = 0.89
7) “Target Capture Volume”, Vo:
Vo= (Por A)/ 12
Vo= (0.89 - 5.0)/ 12 = 0.37 acre-feet

0.37 acre-feet (43560 square-ft/ 1 acre) = 16,117.2 cubic-feet

Drains to an infiltration basin for infiltration of storm water runoff.



BMP Design Volume: Area 3 =13.6 AC.

1) “Watershed Imperviousness Ratio”
i=0.90
2) Composite runoff coefficient Cemp for the Drainage Area.
Crvie = 0.8581 - 0.78i + 0.774i + 0.04
Camp = 0.858(0.90)3 - 0.78(0.90)1 + 0.774(0.90) + 0.04 = 0.73
3) Region of Drainage Area: Valley

4) Ps, for the Drainage Area: 1.0 =(1.487 x .67} (1.487 per table D-1) (.67 per 2yr.
1 hr. rainfall map)

5) Drawdown time: 1.582

6) “Maximized Detention Volume”, Po:
Po=a- Csmr-Ps
Po=1.582-0.73-1.0~=1.15
7) “Target Capture Volume”, Vo:
Vo=(Po-A)/ 12
Vo= (1.15-13.6) / 12 = 1.3 acre-feet

1.3 acre-feet (43560 square-ft / 1 acre) = 56.628.0 cubic-feet

Drains to an infiltration basin for infiltration of storm water runoff.
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BMP Design Volume: Area 4 =12.6 AC.

1) “Watershed Imperviousness Ratio”
i=0.90
2) Composite runoff coefficient Cemp for the Drainage Area.
Cove = 0.858i — 0.78i +0.774i + 0.04
Comp = 0.858(0.90) ~ 0.78(0.90) + 0.774(0.90) + 0.04 = 0.73

3) Region of Drainage Area: Valley

4) Pe, for the Drainage Area: 1.0 = (1.487 x .67) (1.487 per table D-1) (.67 per 2yr.
1 hr. rainfall map)

5) Drawdown time: 1.582

6) “Maximized Detention Volume”, Po:
Po=a- Cswmp - Ps
Po=1.582:0.73-1.0=1.15
7) “Target Capture Volume”, Vo:
Vo=(Por A)/ 12
Vo=(1.15-12.6)/ 12 = 1.21 acre-feet

L.21 acre-feet (43560 square-ft / 1 acre) = 52,707.6 cubic-feet

Drains to an infiltration basin for infiltration of storm water runoff.
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FLOW-BASED BMP DESIGN RUNOFF QUANTITIES

A. Flow-Based BMP Design

1) Project site rainfall value from the NOAA Atlas 14 Precipitation Depths (2-year 1~
hour Rainfall) map: 0.67 in/hr

2) Region the BMP Drainage Area is located in (Valley, Mountain or Desert): Valley

Table D-1: Regression Coefficients for Intensity (I) and 6-hour mean storm rainfall (Ps).

Valley Mountain Desert
Quantity 85% upper 85% upper 85% upper
confidence limit confidence limit confidence limit
I 0.2787 0.3614 0.3250
Ps 1.4807 1.9090 1.2371

Table D-2: Use of the flow-based formula for BMP Design (CASQA 2003).

Composite Runoff Coefficient, “C”
BMP Drainage Area 0.00 to 0.25 0.26 to 0.50 0.51 to 0.75 0.76 to 1.09
(Acres)
0to25 Caution Yes Yes Yes
26 to 50 High Caution Caution Yes Yes
51to75 Not High Caution Caution Yes
Recommended
76 to 100 Not High Caution Caution Yes
Recommended

if the flow-based BMP formula use case, as determined by Table D-2, shows “Caution,”
“High Caution,” or “Not Recommended,” considering the project’s characteristics, then
he project proponent must calculate the BMP design flow using the unit hydrograph
method, as specified in the most current version of the San Bernardino County Hydrology
Manual, using the design storm pattern with rainfall return frequency such that the peak
one hour rainfall depth equals the 85th-percentile 1-hour rainfall multiplied by two.



B. Flow-Based BMP Design Calculations

BMP Design Flow: AREA 2 = 0.8 Acres:
1) Composite runoff coefficient, CBMP: 0.90

2) Determine BMP design rainfall intensity, IBmp, by multiplying the area-averaged 2-
year 1-hour value from the NOAA Atlas 14 map by the appropriate regression
coefficient from Table D-1 (*I”), and then multiplying by the safety factor specified in
the criteria--usually a factor of 2.

IBMP = 0.67 - 0.2787 - 2=0.37
3) Calculate BMP drainage area (A) in acres: 0.8

4) Calculate the target BMP flow rate, Q, by using the following formula (see Table D-2
for limitations on the use of this formula):

Q=Csmp IBmMP* A
where:  Q = flow in ft'/s
IBMp = BMP design rainfall intensity, in inches/hour
A = Drainage Area in acres

CaMP = composite runoff coefficient

Q=0.90-0.37 0.8 =027 f/s

Drains to a FloGard Plus Catch Basin Insert.
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SAMPLE STENCIL TO BE USED NEAR
GRATE AND CURB OPENING INLETS

SYMBOL TO BE 24" IN DIAMETER

V o rﬁ - » ¢ *
Z A o ot T 19 | SAMPLE CATCH BASIN STENCIL
i PER BMP SD-13

A MIRADA, CALIFORNIA 90638
A PuL(714)521-4811 FAX(714)521 4173




CLEAN UP LOG

Cleaned up
By (person)

What was Clean up
spilled/broken method

Comments

I
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Permit Number;
(to be provided by DWQ)
Drainage Area Number:

Infiltration Basin Operation and Maintenance Agreement

I will keep a maintenance record on this BMP. This maintenance record will be kept in a
log in a known set location. Any deficient BMP elements noted in the inspection will be
corrected, repaired or replaced immediately. These deficiencies can affect the integrity
of structures, safety of the public, and the removal efficiency of the BMP,

Important maintenance procedures:

~ The drainage area will be carefully managed to reduce the sediment load to the
infiltration basin.

~ Immediately after the infiltration basin is established, the vegetation will be
watered twice weekly if needed until the plants become established (commonly
six weeks).

— No portion of the infiltration basin will be fertilized after the initial fertilization
that is required to establish the vegetation.

~ The vegetation in and around the basin will be maintained at a height of
approximately six inches.

After the infiltration basin is established, it will be inspected once a quarter and within
24 hours after every storm event greater than 1.0 inches (or 1.5 inches if in a Coastal
County). Records of operation and maintenance will be kept in a known set location
and will be available upon request.

Inspection activities shall be performed as follows. Any problems that are found shall
be repaired immediately.

BMP element: Potential problem: How I will remediate the problem:
The entire BMP Trash/debris is present. Remove the trash/debris.

The perimeter of the Areas of bare soil and/or Regrade the soil if necessary to
infiltration basin erosive gullies have formed. | remove the gully, and then plant a

ground cover and water until it is
established. Provide lime and a
one-time fertilizer application.

The inlet device: pipe or | The pipe is clogged (if Unclog the pipe. Dispose of the
swale applicable). sediment off-site.
The pipe is cracked or Replace the pipe.
otherwise damaged (if
applicable).
Erosion is occurring in the Regrade the swale if necessary to
swale (if applicable). smooth it over and provide erosion

control devices such as reinforced
turf matting or riprap to avoid
future problems with erosion.

Form SW401-Infiltration Basin O&M-Rev.3 Page 1 of 3



BMP element:

Potential problem:

How I will remediate the problem:

The forebay

Sediment has accumulated
and reduced the depth to 75%
of the original design depth.

Search for the source of the
sediment and remedy the problem if
possible, Remove the sediment and
dispose of it in a location where it

will not cause impacts to streams or
the BMP.

Erosion has occurred or
riprap is displaced.

Provide additional erosion
protection such as reinforced turf
matting or riprap if needed to
prevent future erosion problems.

Weeds are present.

Remove the weeds, preferably by
hand. If pesticides are used, wipe
them on the plants rather than

spraying.

The main treatment area

A visible layer of sediment
has accumulated.

Search for the source of the
sediment and remedy the problem if
possible. Remove the sediment and
dispose of it in a location where it
will not cause impacts to streams or
the BMP. Replace any media that
was removed in the process.
Revegetate disturbed areas
immediately.

Water is standing more than
5 days after a storm event.

Replace the top few inches of filter
media and see if this corrects the
standing water problem. If so,
revegetate immediately. If not,
consulf an appropriate professional
for a more extensive repair.

Weeds and noxious plants are
growing in the main

Remove the plants by hand or by
wiping them with pesticide (do not

treatment area. spray).
The embankment Shrubs or trees have started Remove shrubs or trees
to grow on the embankment. | immediately.

An annual inspection by an
appropriate professional
shows that the embankment
needs repair.

Make all needed repairs.

The outlet device

Clogging has occurred.

Clean out the outlet device. Dispose
of the sediment off-site.

The outlet device is damaged

Repair or replace the outlet device.

The receiving water

Erosion or other signs of
damage have occurred at the
outlet.

Contact the NC Division of Water
Quality 401 Oversight Unit at 919-
733-1786.

Formx SW401-Infiltration Basin O&M-Rev.3
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Infiltration Basin

$ e INLET

Description

An infiltration basin is a shallow impoundment that is designed
to infiltrate stormwater. Infiltration basins use the natural
filtering ability of the soil to remove pollutants in stormwater
runoff. Infiltration facilities store runoff until it gr

exfiltrates through the soil and eventually into the water table.
This practice has high pollutant removal efficiency and can also
help recharge groundwater, thus helping to maintain low flows in
stream systems. Infiltration basins can be challenging to apply
on many sites, however, because of soils requirements. In
addition, some studies have shown relatively high failure rates
compared with other management practices.

California Experience

Infiltration basins have a long history of use in California,
especially in the Central Valley. Basins located in Fresno were
among those initially evaluated in the National Urban Runoff
Program and were found to be effective at reducing the volume of
runoff, while posing little long-term threat to groundwater
quality (EPA, 1983; Schroeder, 1995). Proper siting of these
devices is crucial as underscored by the experience of Caltrans in
siting two basins in Southern California. The basin with
marginal separation 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-development hydrology during which a
January 2003 Callfornia Stormwater BMP Handbook

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

significant portion of the average annual rainfall runoff is infiltrated and evaporated rather
than flushed directly to creeks.

If the water quality volume is adequately sized, infiltration basins can be useful for providing
control of channel forming (erosion) and high frequency (generally less than the 2-year)
flood events.

Limitations

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

Infiltration basins require a minimum soil infiltration rate of 0.5 inches/hour, not
appropriate at sites with Hydrologic Soil Types C and D.

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

Not suitable on fill sites or steep slopes.
Risk of groundwater contamination in very coarse soils.
Upstream drainage area must be completely stabilized before construction.

Difficult to restore functioning of infiltration basins once clogged.

Design and Sizing Guidelines

Water quality volume determined by local requirements or sized so that 85% of the annual
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/Inspection Considerations

Before construction begins, stabilize the entire area draining to the facility. If impossible,
place a diversion berm around the perimeter of the infiltration site to prevent sediment
entrance during construction or remove the top 2 inches of soil after the site is stabililized.
Stabilize the entire contributing drainage area, including the side slopes, before allowing any
runoff to enter once construction is complete.

Place excavated material such that it can not be washed back into the basin if a storm occurs
during construction 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 pressure”) tires. Prior to any
construction, rope off the infiltration area to stop entrance by unwanted equipment.

After final grading, till the infiltration surface deeply.

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

e e e e e el G e e
20f8 Californla Stormwater BMP Handhook January 2003

New Development and Redevelopment
www.cabhmphandbooks.com



Infiltration Basin TC-11

Performance

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

There remain some concerns about the potential for groundwater contamination despite the
findings of the NURP and Nightingale (1975; 1987a,b,c; 1989). For instance, a report by Pitt et
al. (1994) highlighted the potential for groundwater contamination from intentional and
unintentional stormwater infiltration. That report recommends that infiltration facilities not be
sited in areas where high concentrations are present or where there is a potential for spills of
toxic material. Conversely, Schroeder (1995) reported that there was no evidence of

groundwater impacts from an infiltration basin serving a large industrial catchment in Fresno,
CA.

Siting Criteria

The key element in siting infiltration basins is identifying sites with appropriate soil and
hydrogeologic properties, which is critical for long term 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 infiltration
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 resulied 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.

s Determine soil type (consider RCS soil type ‘A, B or C' only) from mapping and consult
USDA soil survey tables to review other parameters such as the amount of silt and clay,
presence of a restrictive layer or seasonal 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.

s Groundwater separation should be at least 3 m from the basin invert to the measured
ground water elevation. There is concern at the state and regional levels of the 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 constructed of fill, having a base flow or
with a slope greater than 15% should not be considered.

# Ensure that adequate head is available to operate flow splitter structures (to allow the basin

to be offline) without ponding in the splitter structure or creating backwater upstream of the
splitter.
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TC-11 Infiltration Basin

= Base flow should not be present in the tributary watershed.

Secondary Screening Based on Site Geotechnical Investigation

» At least three in-hole conductivity tests shall be performed using USBR 7300-89 or 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 bed
within a depth of 3 m of the invert.

»  The minimum acceptable hydraulic conductivity as measured in any of the three required
test holes is 13 mm/hr. If any test hole shows less than the minimum value, the site should
be disqualified from further consideration.

»  Exclude from consideration sites constructed 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 flocculated state, greatly reducing permeability.

s The geotechnical investigation should be such that a good understanding is gained as to how
the stormwater runoff will move in the soil (horizontally or vertically) and if there are any
geological conditions that could inhibit the movement of water.

Additional Design Guidelines

&) Basin Sizing - The required water quality volume is determined by local regulations
or sufficient to capture 85% of the annual runoff.

(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 a permanent pool to reduce opportunity for standing water and associated
vector problems.

4 Basin invert area should be determined by the equation:

v
kt

where A= Basin invert area (In?)
WQV = water quality volume (m3)

k = 0.5 times the lowest field-measured hydraulic conductivity
(n/hr)

t = drawdown time ( 48 hr)

(5)  The use of vertical piping, either for distribution or infiltration enhancement shall
not be allowed to avoid device classification as a Class V injection well per 40
CFR146.5(e)(4).
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Infiltration Basin TC-11

Maintenance

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

» Inspections and maintenance to ensure that water infiltrates into the subsurface completely
(recommended infiltration rate of 72 hours or less) and that vegetation 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 time has been obtained.

# Schedule semiannual 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
and debris, and sediment accumulation.

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

» Trim vegetation at the beginning and end of the wet season to prevent establishment of
woody vegetation and for aesthetic and vector reasons.

»  Remove accumulated sediment and regrade when the accumulated sediment volume
exceeds 10% of the basin.

m Iferosion is occurring within the basin, revegetate immediately and stabilize with an erosion
control mulch or mat until 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 basis. Always
remove deposited sediments before scarification, and use a hand-guided rotary tiller, if
possible, or a disc harrow pulled by a very light tractor.

Cost

Infiltration 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 a 0.25-acre basin (SWRPC, 1991). As with other BMPs,
these published cost estimates may deviate greatly from what might be incurred at a specific
site. For instance, Caltrans spent about $18/fts for the two infiltration basins constructed in
southern California, each of which had a water quality volume of 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 small. Additional space may be required for buffer, landscaping, access road, and
fencing. Maintenance costs are estimated at 5 to 10% of construction costs.

One cost concern associated with infiltration practices is the maintenance burden and longevity.
If improperly maintained, infiltration basins have a high failure rate. Thus, it may be necessary
to replace the basin with a different technology after a relatively short period of time.
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TC-11 Infiltration Basin
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Innovative stormwater management products

/0ard

*FLUS

Catch Basin Insert Filter

INSTALLATION AND MAINTENANCE

Filier sholl be instolled and mainioined in occordance with manulacturer's general instrucfions ond recommendations.
PERFORMANCE

Filier sholl provide 0% removal of totol suspended solids (TS5) from treated flow with @ particle size disirbution
consistent with fypicol urban sireet deposited sediments. Filter sholl capture ot least 70% of oil and grease and 40%
of fotal phosphorus (TP associted with organic debris from treated flow. Unit shall provide for isolofion of trapped
pollutants, including debris, sediments, and floatoble trash and hydrocarbons, from bypass flow such that re-suspension

ond loss of pollutonts is minimized during peck flow everts.
FloGard®+PLUS COMPETITIVE FEATURE COMPARISON
Evaluation ol FloGard+PLUS Uniis i
{Based on flow-comparable unts) (Scsk 1-10, 10 being besty| F1OBerI4PLUS | Othor Inaat Filtor Types
Flow Rala 10 7
Removal Efliciency® BO% 45%
Capacity - Sludge and Oil 7 7
Service Lite 10 3
Installation — Ease of Handling 7 Installation ] 6
Eazo of Inspections & Maintenpnce 7 7
Value 10 2 FioGardeFLLIS
~apprcximate. based on fiesd sediment removal testng in urtian sueel application ~~varage Resaee Goted Irket
Long-Term Cost Comparison
(Scale 1-10, 10 being lowest cost, highes number being best) | oo rosrLUS | Other Insart Fllter Types
Uinit cost — inilial (S/cls reated) 10 [
istaliation cost (S/cfs treated) g &
Adsorbent replacemant (annual avg $/chs treated) 10 2
Unit materiais replacement (annual avg S/cis treated) 10 10
Maintenance cos! [annual avg $/cfs treated) ] ©
Total tirst yr (S/cts treated) 10 5
Tatal Annual Avg (5/chs trealed, sy over 20 yrs)® 10 ]
*assumes % annual inflation
KiSor Enepries, e
PO, Box 6419
Soalo R, CA 954061419
PH: B00:579:8810
FAX: FO7-5248186
Cophured debis from www.kristar.com
FloGard+PLUS,
Dana Point, CA
[ Kriiar Enbatprises. In
FERT 1R IR

Piond .0 ke sl f
alice Eraomi, b



Flat grated inlet Curb inlet

[T————

FloGard+PLUS™ / Installation Guide

FloGard+PLUS™ Catch Basin Insert Filters are designed for installation in flat grated catch
basins, combination (grated and curb opening) catch basins and curb opening catch basins.

They may be “Frame” mounted or “Wall” mounted depending on the type of catch basin.
Key elements of installation of the various devices and mounting methods are:
Frame Mount Insert Filter (for standard or irregular-dimensioned flat grated inlets):

* Remove the inlet grate and clean and remove any collected debris and trash from the catch
basin.

+ Clean off the grate bearing ledge and lower the filter assembly onto the ledge.

= Insure that the two floatable adsorbent pouches are tethered to the D-rings in the bottom
corners of the assembly.

- Replace the inlet grate.

Questions? Contact KriStar at (800) 579 8819

4/07



KRISTAR ENTERPRISES, INC.

Performance Summary

Kristar
FloGard
+PLUS®

Caich Basin
Insert Filter

See product

standard model
detalils

1219 Briggs Avenue
- 9s01

(800 579-8819

Tech Bulletin
KE-FGPWWE-D82205-

Independent field tests conducted in Hawaii and New Zealand on FloGard
+PLUS® Catch Basin Insert Filters to determine TSS removal efficiency.
Results were extrapolated to a typical street deposited sediment particle
size. Removal efficiencies were plotted and reflect effective TSS removal
over the typical range of operating flow rates. Results are shown below
as a function of unit internal surface area.

FloGard +Plus®

TSS Removal
Typlcal Urban Runoff Distribution®
‘sxtrapolated from avallable field test dela

n—
#0=
E
E 3 ,
] 20 40 60 B0 00 20 Ho
Flux (gpmisg H)

FloGard +Plus

Street Deposited Sediment
Typical Particle Size Distribution
from urban runofl TSS survey data

- Too
BO.O 1
E0.0 -
40.0 4
20.0

©.0

Fraction
Finer by
Welght %

] m w000
Particle Size {micron)

=i Woodward- Clyde [1887) —s— Honoluls Street Sediment (2004}

Kristar’s FloGard +PLUS® Catch Basin Insert
Filter is an efficient inlet prefilter designed to
remove suspended sediment and fMoatable trash
and hydrocarbons from stormwater runoff in new
or retrofit applications. It is ideally suited for
removal of primary poflutants from paved
surfaces in commercial and residential areas, or
may form part of a treatment train. The device
features a unigue dual-bypass design, durable
compeonents, flexible installation options and

easy maintenance access.

— Linear (FloGard +Plus)

Units are sized to fit most common
styles of drainage inlet grate frames
or inlet widths. Rated filtered flow
capacities for each model typically
exceed the required “first flush”
treatment flow rate, and account for
reduction in capacity as the unit
accumulates suspended pollutants.
Rated bypass capacity for each
model also typically exceeds the
inlet capacity of the catch basin.

FloGard +PLUS® Test Results Summary

Testing Agency | % TSS Removal | O & Gresse

Removal
LH]E. Bo°

J0-80
U of Auckland
Tankin & Taylor Lid
flor c:rg of Auck.

——il
U ot Hawail (for Gity
of Honalulu)

a5
78-86™
80

“Sand largar than ~578 m
“*Sand distribution ~100-1000 pm
“local sirest sweep material jdistribusion consisiont with NUSE)
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FloGard®+PLUS Catch Basin Insert Filter

GENERAL FILTER CONFIGURATION
fh&MS:ﬂﬂﬂﬁiLﬂﬁ|Mﬁﬁmnrhmuﬁmmﬁh
hydrocarbon copture using @ non-keachi material corfained in @ or similar
rmmdnkm?r:ﬁ Mdﬂnﬁ%dmm&hﬁmﬁhwﬂyhﬂu%h
woukd ollow blinding by debris and sediment without prowision for sel-cleaning in operation.

Filter shall conform to the dimersions of the inlet in which it is applied, allow removal ond replocement of all inlemol
components, ond ollow complete inspection and cleaning in the field.

FLOW CAPACITY

e o o wo el g o s kcons o ol e fo it ek oy e ol
provide fitered flow copocity in excess of ined “first Hush” treatment flow. Unit sholl not impede flow into cr
through he cotch bosin when propely sized ond nsolied.

MATERIALS

Filler support frame shall be consiructed of fype 304 stainless skeel. Filler screen, when used in ploce of filler fines,
shioll be type 304 or 316 stoinless steel, with on apporent epening size of not less thon 4 U.S. mesh. Fier liner, when
wsed in ploce of fiber screen, sholl be woven gecterfile fobric iner with on apparent opening size
(ACSS) of not less than 40 U.S. mesh os determined by ASTM D 4751 Filer liner sholl include o wpport basket of
polypropylene geogrid with stainkess sieel cable reinforcement,

Filter frame shall be roted of o mirimum 25-yeor service kfe. All other materioks, with the exception of the hydrocarben
absorbent, sholl have o roted service e in excess of 2 yeors.

FloGard®+PLUS TEST RESULTS SUMMARY

Testing Agency o, TSS Removal | % OIl and Grease Removal | % PAH Removal
UCLA &0 7010 B0

U of Auckland

Tonking & Taylor Lid, TBi0 95

{for city of Auckland)

U of Hawail

{for city of Honolulu) 80 2010 40

/7ard

*LUS

Catch Basin Insert Filter

FEATURES

* Ensy fo install, inspect and mairtoin

* Con be retrofified fo exisfing droin cofch basins -
of used in vew projects

+ Eecoamical and efficient
Pl

 ho ssonding water - minimizes vecior, boderio
ond odor problems

* Con be incorporated s part of o “Treatment Train®

BENEFITS

* Lower installotion, inspection and maintencnie costs
* Versafil instollation apglications

* Higher retum on investment

* Allows for insiollotion on smoll ond confined sites
* Minimizes vecior, baderio and odor problems

® Allows user fo forget specific polluiants
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GENERAL SPECIFICATIONS FOR MAINTENANCE OF
FLOGARD® LO PRO TRENCH DRAIN FILTERS

SCOPE:

Federal, State and Local Clean Water Act regulations and those of insurance carriers require that
stormwater filtration systems be maintained and serviced on a recurring basis. The intent of the regulations
is to ensure that the systems, on a continuing basis, efficiently remove pollutants from stormwater runoff
thereby preventing pollution of the nation’s water resources. These Specifications apply to the FloGard®
LoPro Trench Drain Filter.

RECOMMENDED FREQUENCY OF SERVICE:

Drainage Protection Systems (DPS) recommends that installed FloGard® LoPro Trench Drain Filters be
serviced on a recurring basis. Ultimately, the frequency depends on the amount of runoff, pollutant loading
and interference from debris (leaves, vegetation, cans, paper, etc.); however, it is recommended that each
installation be serviced a minimum of three times per year, with a change of filler medium once per year.
DPS technicians are available to do an on-site evaluation, upon request.

RECOMMENDED TIMING OF SERVICE:

DPS guidelines for the timing of service are as follows:
1. For areas with a definite rainy season: Prior 1o, during and following the rainy season.
2. For areas subject to year-round rainfall: On a recurring basis (at least three fimes per year).
3 For areas with winter snow and summer rain; Prior to and just zfter the snow season and during
the summer rain season.
4. For installed devices not subject to the elements (wash racks, parking garages, etc.): On a
recurring basis (no fess than three times per year).

SERVICE PROCEDURES:

1. The trench drain grate(s) shall be removed and set to one side.

9. The service shall commence with collection and removal of sediment and debris (litter, leaves,
papers, cans, etc.)

3. The trench drain shall be visually inspected for defects and possible illegal dumping. If illegal
dumping has occurred, the proper authorities and property owner representative shall be notified
as soon as practicable.

4, Using an industrial vacuum, the collected materials shall be removed from the filter liner. (Note:
DPS uses a truck-mounted vacuum for servicing FloGard® LoPro Trench Drain Filters.)

5. When all of the collected materials have been removed, the filter assembly shall be removed from
the drainage inlet. The outer filter liner shall be removed from the filter assembly and filter
medium pouches shall be removed by unsnapping the tether from the interior ring and set to one
side. The filter liner, PVC body and fittings shall be inspected for continued serviceability. Minor
damage or defects found shall be corrected on the spot and a notation made on the Maintenance
Record. More extensive deficiencies that affect the efficiency of the filser (torn liner, etc.}, if
approved by the customer representative, will be corrected and a quote submitted to the
representative along with the Maintenance Record.

6. The filter liner and filter medium pouches shall be inspected for defects and continued
serviceability and replaced as necessary and the pouch tethers re-attached to the PVC body interior
ring.

7. ‘The grate(s) shall be replaced.



REPLACEMENT AND DISPOSAL OF EXPOSED FILTER MEDIUM AND COLLECTED
DEBRIS

The frequency of filter medium pouch exchange will be in accordance with the existing DPS-Customer
Maintenance Contract, DPS recommends that the medium be changed at least once per year. During the
appropriate service, or if so determined by the service technician during a non-scheduled service, the filter
medium pouches will be replaced. Once the exposed pouches and debris have been placed in the container,
DPS has possession and must dispose of it in accordance with local, state and federal agency requirements.

Note: As the generator, the landowner is ultimately responsible for the proper disposal of the exposed
[filter medium and debris. Because the filter media likely contain petroleum hydrocarbons, heavy metals
and other harmful pollutants, the materials must be freated as an EPA Class 2 Hazardous Waste and
praperly disposed of. DPS relieves the landowner of the actual disposal task, and provides certification
of its completion in accordance with appropriate regulations.

DPS also has the capability of servicing all types of catch basin inserts and catch basins without
inserts, underground oil/water separators, stormwater interceptors and other treatment devices. All
DPS personnel are highly qualified technicians and are confined space trained and certified. Call us
at (888) 950-8826 for further information and assistance.
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Flo-Gard+Flus Filter
instalied ™

Initiat Total
Solids Filtered | Bypass | Secondary | Bypass
fnlet 1D Grate OD Storage Flow Cap. Bypass Cap.
Model No. {in x in} {in x inj Cap. {cu ft) {cfs] (cfs) Cap. (cfs) {cis})
FGP-12F 12x12 14 x 14 0.3 0.4 2.7 0.1 2.8
FGP-1530F 15 x 30 16 x 36 2.3 1.6 6.5 0.4 6.9
FGP-16F 16 x 16 18 x 18 0.8 a7 4.4 0.2 4.7
FGP-1BF 18 x 18 20 x 20 0.8 0.7 4.4 0.2 4.7
FGP-1822F 20 x 24 18 x 22 2.1 14 5.6 0.3 5.9
FGP-1824F 16 x 22 20 x 24 1.5 - 1.2 4.8 0.2 5.0
FGP-1836F 18 x 36 18 x 40 2.3 1.6 6.5 0.4 6.9
FGP-2024F 20x 24 22 x 24 1.2 1.0 5.6 0.3 5.9
FGP-21F 22 x 22 24 x 24 2.2 1.5 5.8 0.3 6.1
FGP-2142F 21 x 42 26 x 42 4.3 2.4 B.7 0.4 9.4
FGP-24F 24 x 24 26 x 26 2.2 1.5 5.8 0.3 6.1
FGP-2436F 24 x 36 24 x 490 3.4 20 7.8 0.4 8.0
FGP-2445F 24 x 45 26 x 47 4.4 24 8.9 04 9.3
FGP-2448F 24 x 48 26 x 48 4.4 24 8.9 0.4 9.3
FGP-28F 28 x 28 30 x 36 2.2 1.5 5.8 0.5 6.3
FGP-30F 30 x 30 30 x 34 3.6 2.0 1.5 0.5 8.1
FGP-36F 36x 36 36 x 40 4.6 2.4 8.6 0.5 9.1
FGP-3648F 36 x 48 40 x 48 6.8 3.2 10.3 0.6 11.5
FGPABF (2 pc} | 48x 48 48 x 52 9.5 3.9 12.5 0.7 13.2
HOTES:
1, Sorsga capaaity raleds B0V o mad mum solids 1
. cateotion priar tol mpading fikaring bypuss. FLO-GARD +PLUS
Inchudes u s dy taclor of 2.
:. :t-:jr:t:;d’- Bacin Alter insarts we mallable CATCH BASIN F“"TER INSERT
. Inthae stndard sizet {zes sbove) o in outom dzes. [Frame Mount)
. Calt for detals on cugtom slize ingerts, FLAT GRATED NLET
4. Flo-GerdeAlustiter inserts shoutd beusad In conjunction SHEET1 OF 2

. with areguiar meirdanaroaprogram. Rederto
. mardadurer’ s maoommended . ma ntenance guidd lnes.
US PATENT PEXDING

KriStar Erterprises, Inc., Santa Rosa, CA (806)579-8819




. / Dekerls Trop

™
[k -Fassll Reclk Pouches
i j{ /

/«- ‘Uitima te’ Hyposs

Catch Bosin
7T et Grate Style)

d /~ LUiner

Sl

NOTES:

1, FloGarm-P{usm (Frame mount)
high copacity cotch bosin nsets are
avellokle in sizes to £iq Most indus fry-
standard catch basin sizes end styles
(see speclfier chart) Refer 1o ihe
— FloGards Plug TM wall mownt),

2. Filter insert sholl heve both an ‘initial’
fittering hypass ang ‘ultimate” high-~

B T B T

3. Fliter assembly sholl be constructed
\ ) from stamless steel (type 3043,
TDP \/IEW - Dutied Pipe 4. Allow o sminimum of 2-0¢ of clearance
between the boticn of grete and top
of Inlet or gutlet plpels). Refeor to
Tthe FloGoard H nsert for ‘shallow”
nstloeila tions,
tnitial Byposs ~\ [ Grase 5. Filter eedium shall be FOSSIL Rock ™
nstalled and melntained In eccordance
. )! \ / ¥Ith manuPacturer recommenda tions.
C N__ 4

2 s\ﬁ Gasket
™

\\w ‘Ultinate”

Bypass
ﬁ : ; . Uebris Trap
Bt LJT

— Plastlc Geo Grid

p—
e

c!mﬂm;:g
H

IGECTAS

T4
—{ossil Bocl Pouches

. Liner

_———Jutlet Pipe

FLOGARD-+PLUS™
CATCH BASIN FILTER INSERT

_ (FRAME MOUNT)
_ : FLAT GRATED INLET
SIDE VIEW SHEET 2 oF »

KeiStar Crierprises, Inc., Samta Rosa, Ca
(GO0 579-8819




CATCH B

ASIN MAINT

ENANCE RECORD

SITE INF ORMATION
Contact: Il’hum L J
Project Name:
Address:
Filter No. & Filter Model:
SERVICE INFORMATION
Date of Service, By:
[ Inspection 0 Clean Debris

[ Clean Sijt/Sediment

C Replace Pouch

0 Replace Rock O RepairiReplace Parts

Comments:

SITE INFORMATION
Contact; | Phone: { )
Project Name:
Address:
Filter No. & Filter Model;

SERVICE INFORMATION

Date of Service; |By:
[J Inspection {] Clean Debris

O Clean Silt/Sediment

[J Replace Pouch

3 Replace Rock D Repair/Replace Parts

Comments:;

Approval Signature:




Drain Inserts MP-52

ription Design Considerations

Drain inserts are manufactured filters or fabric placedinadrop ™ Usewithother BMPs
inlet to remove sediment and debris. There are a multitude of m Fit and Seal Capacity within Inlet
inserts of various shapes and configurations, typically falling into
one of three different groups: socks, boxes, and trays. The sock
consists of a fabric, usually constructed of polypropylene. The
fabric may be attached to a frame or the grate of the inlet holds
the sock. EdSoc.ksf pﬁ:ﬂgmant for verttilcal (drgfl{ inlets. M;:q are
constructed o ic or wire mesh. ically a ropylene
“bag” is placed in the wire mesh box. bag tame form of
the box. Most box products are one box; that is, the setting area
and filtration through media occur in the same box. Some
ucts consist of one or more trays or mesh grates. The trays
may hold different types of media. Filtration media vary by
manufacturer. Types include polypropylene, porous polymer,
treated cellulose, and activated carbon.

California Experience Targeted Constituents
The number of installations is unknown but likely exceeds a il Sediment
thousand. Some users have reported that these systems require &1 Nulrients
considerable maintenance to prevent plugging and bypass. B Trash
B Metals

Advantages Bacteria
s Does not require additional space as inserts as the drain B Ol and Grease

inlets are already a component of the standard drainage B Organics

systems. Bt
w Easy access for inspection and maintenance. See New Development and .

® As there is no standing water, there is little concern for
mosquito breeding.

= A relatively inexpensive retrofit option.

Limitations

Performance is likely significantly less than treatment systems
that are located at the end of the drainage system such as ponds
and vaults. Usually not suitable for large areas or areas with
trash or leaves than can plug the insert.

Design and Sizing Guidelines

Refer to manufacturer’s guidelines. Drain inserts come any
many configurations but can be placed into three general groups:
socks, boxes, and trays. The sock consists of a fabric, usually
constructed of polypropylene. The fabric may be attached to a
frame or the grate of the inlet holds the sock. Socks are meant
for vertical (drop) inlets. Boxes are constructed of plastic or wire
mesh. Typically a polypropylene “bag” is placed in the wire mesh
box. The bag takes the form of the box. Most box products are
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MP-52 Drain Inserts

one box; that is, the setting area and filtration through media occurs in the same box. One
manufacturer has a double-box. Stormwater enters the first box where setting occurs. The
stormwater flows into the second box where the filter media is located. Some products consist
of one or more trays or mesh grates. The trays can hold different types of media. Filtration
media vary with the manufacturer: types include polypropylene, porous polymer, treated
cellulose, and activated carbon.

Construction/Inspection Considerations

Be certain that installation is done in a manner that makes certain that the stormwater enters
the unit and does not leak around the perimeter. Leakage between the frame of the insert and
the frame of the drain inlet can easily occur with vertical (drop) inlets.

Performance
Few products have performance data collected under field conditions.

Siting Criteria
It is recommended that inserts be used only for retrofit situations or as pretreatment where
other treatment BMPs presented in this section area used.

Additional Design Guidelines
Follow guidelines provided by individual manufacturers.

Maintenance
Likely require frequent maintenance, on the order of several times per year.

Cost

» The initial cost of individual inserts ranges from less than $100 to about $2,000. The cost of
using multiple units in curb inlet drains varies with the size of the inlet.

m The low cost of inserts may tend to favor the use of these systems over other, more effective
treatment BMPs. However, the low cost of each unit may be offset by the number of units
that are required, more frequent maintenance, and the shorter structural life (and therefore
replacement).

References and Sources of Additional Information

Hrachovec, R., and G. Minton, 2001, Field testing of a sock-type catch basin insert, Planet CPR,
Seattle, Washington

Interagency Catch Basin Insert Committee, Evaluation of Commercially-Available Catch Basin
Inserts for the Treatment of Stormwater Runoff from Developed Sites, 1995

Larry Walker Associates, June 1998, NDMP Inlet/In-Line Control Measure Study Report
Manufacturers literature

Santa Monica (City), Santa Monica Bay Municipal Stormwater/Urban Runoff Project -
Evaluation of Potential Catch basin Retrofits, Woodward Clyde, September 24, 1998
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Drain Inserts MP-52

Woodward Clyde, June 11, 1996, Parking Lot Monitoring Report, Santa Clara Valley Nonpoint
Source Pollution Control Program.
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Spill Prevention, Control & Cleanup SC-11

Objectives

m Cover

= Contain

m Educale

m Reduca/Minimize
= Product Substitution

Description -

Many activities that occur at an industrial or commercial site Targeted Constituants

have the potential to cause accidental or illegal spills. Sediment

Preparation for accidental or illegal spills, with proper training Nutrients

and reporting systems implemented, can minimize the discharge  Trash

of pollutants to the environment. Metals S
Bacteria

Spills and leaks are one of the largest contributors of stormwater
pollutants, Spill prevention and control plans are applicable to
any site at which hazardous materials are stored or used. An Organics
effective plan should have spill prevention and response

procedures that identify potential spill areas, specify material

handling procedures, describe spill response procedures, and

provide spill elean-up equipment. The plan should take steps to

identify and characterize potential spills, eliminate and reduce

spill potential, respond to spills when they occur in an effort to

prevent pollutants from entering the stormwater drainage

system, and train personnel to prevent and control future spills.

o
a
]

s

Approach

Pollution Prevention

m  Develop procedures to prevent/mitigate spills to storm drain
systems. Develop and standardize reporting procedures,
containment, storage, and disposal activities, documentation,
and follow-up procedures.

m  Develop a Spill Prevention Control and Countermeasure
(SPCC) Plan. The plan should include:
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Januvary 2003 California Stormwater BMP Handbook 1of 9
Industrial and Commaercial
www.cabmphandbooks.com



SC-11 Spill Prevention, Control & Cleanup

- Description of the facility, owner and address, activities and chemicals present
- Facility map

- Notification and evacuation procedures

- Cleanup instructions

- Identification of responsible departments

- Identify key spill response personnel

®  Recycle, reclaim, or reuse materials whenever possible. This will reduce the amount of
process materials that are brought into the facility.

Suggested Protocols (including equipment needs)

Spill Prevention

m  Develop procedures to prevent/mitigate spills to storm drain systems. Develop and
standardize reporting procedures, containment, storage, and disposal activities,
documentation, and follow-up procedures.

m If consistent illegal dumping is observed at the facility:

- Post “No Dumping” signs with a phone number for reporting illegal dumping and
disposal. Signs should also indicate fines and penalties applicable for illegal dumping.

- Landscaping and beautification efforts may also discourage illegal dumping.

- Bright lighting and/or entrance barriers may also be needed to discourage illegal
dumping.

m Store and contain liquid materials in such a manner that if the tank is ruptured, the contents
will not discharge, flow, or be washed into the storm drainage system, surface waters, or
groundwater,

m  Ifthe liguid is oil, gas, or other material that separates from and floats on water, install a
spill control device (such as a tee section) in the catch basins that collects runoff from the
storage tank area.

m Routine maintenance:

- Place drip pans or absorbent materials beneath all mounted taps, and at all potential
drip and spill locations during filling and unloading of tanks. Any collected liquids or
soiled absorbent materials must be reused/recycled or properly disposed.

- Store and maintain appropriate spill cleanup materials in a location known to all near
the tank storage area; and ensure that employees are familiar with the site’s spill control
plan and/or proper spill cleanup procedures.

- Sweep and clean the storage area monthly if it is paved, do not hose down the area to a
storm drain.
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Spill Prevention, Control & Cleanup SC-11

- Check tanks (and any containment sumps) daily for leaks and spills. Replace tanks that
are leaking, corroded, or otherwise deteriorating with tanks in good condition. Collect
all spilled liquids and properly dispose of them.

s Label all containers according to their contents (e.g., solvent, gasoline).

® Label hazardous substances regarding the potential hazard (corrosive, radicactive,
flammable, explosive, poisonous).

®  Prominently display required labels on transported hazardous and toxic materials (per US
DOT regulations).

m Identify key spill response personnel,

Spill Control and Cleanup Activities
m  Follow the Spill Prevention Control and Countermeasure Plan.,

m  Clean up leaks and spills immediately.

m  Place a stockpile of spill cleanup materials where it will be readily accessible {(e.g., near
storage and maintenance areas).

a  On paved surfaces, clean up spills with as little waler as possible. Use a rag for small spills, a
damp mop for general cleanup, and absorbent material for larger spills. If the spilled
material is hazardous, then the used cleanup materials are also hazardous and must be sent
to a certified laundry (rags) or disposed of as hazardous waste. Physical methods for the
cleanup of dry chemicals include the use of brooms, shovels, sweepers, or plows.

® Never hose down or bury dry material spills. Sweep up the material and dispose of properly.

®» Chemical cleanups of material can be achieved with the use of adsorbents, gels, and foams,
Use adsorbent materials on small spills rather than hosing down the spill. Remove the
adsorbent materials promptly and dispose of properly.

m  For larger spills, a private spill cleanup company or Hazmat team may be necessary.
Reporting
a  Report spills that pose an immediate threat to human health or the environment to the

Regional Water Quality Control Board.

»  Federal regulations require that any oil spill into a water body or onto an adjoining shoreline
be reported to the National Response Center (NRC) at 800-424-8802 (24 hour).

®  Report spills to local agencies, such as the fire department; they can assist in cleanup.

m Establish a system for tracking incidents. The system should be designed to identify the
following:

- Types and quantities (in some cases) of wastes

- Patterns in time of occurrence {time of day/night, month, or year)
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' SC-11 Spill Prevention, Control & Cleanup

- Mode of dumping (abandoned containers, “midnight dumping” from moving vehicles,
direct dumping of materials, accidents/spills)

- Responsible parties

Training
s Educate employees about spill prevention and cleanup.

a  Well-trained employees can reduce human errors that lead to accidental releases or spills:

- The employee should have the tools and knowledge to immediately begin cleaning up a
spill should one occur.

- Employees should be familiar with the Spill Prevention Control and Countermeasure
Plan.

m  Employees should be educated about aboveground storage tank requirements. Employees
responsible for aboveground storage tanks and liquid transfers should be thoroughly
familiar with the Spill Prevention Control and Countermeasure Plan and the plan should be
readily available.

®  Train employees to recognize and report illegal dumping incidents.

Other Considerations (Limitations and Regulations)

m State regulations exist for facilities with a storage capacity of 10,000 gallons or more of
petroleum to prepare a Spill Prevention Control and Countermeasure (SPCC) Plan (Health &
Safety Code Chapter 6.67).

m State regulations also exist for storage of hazardous materials (Health & Safety Code Chapter
6.95), including the preparation of area and business plans for emergency response to the
releases or threatened releases.

m  Consider requiring smaller secondary containment areas (less than 200 sg. ft.) to be
connected to the sanitary sewer, prohibiting any hard connections to the storm drain.

Requirements
Costs (including capital and operation & maintenance)

m  Will vary depending on the size of the facility and the necessary controls.

m  Prevention of leaks and spills is inexpensive. Treatment and/or disposal of contaminated
soil or waler can be quite expensive,

Maintenance (including administrative and staffing)
»  This BMP has no major administrative or staffing requirements. However, extra time is
needed to properly handle and dispose of spills, which results in increased labor costs.

— . ‘ i
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Spill Prevention, Control & Cleanup SC-11

Supplemental Information

Further Detail of the BMP

Reporting

Record keeping and internal reporting represent good operating practices because they can
increase the efficiency of the facility and the effectiveness of BMPs. A good record keeping
system helps the facility minimize incident recurrence, correctly respond with appropriate
cleanup activities, and comply with legal requirements. A record keeping and reporting system
should be set up for documenting spills, leaks, and other discharges, including discharges of
hazardous substances in reportable quantities. Incident records describe the quality and
quantity of non-stormwater discharges to the storm sewer. These records should contain the
following information:

m  Date and time of the incident

®  Weather conditions

®m  Duration of the gpill/leak/discharge

=& Cause of the spill/lealk/discharge

#  Response procedures implemented

m  Persons notified

» Environmental problems associated with the spill/leak/discharge

Separate record keeping systems should be established to document housekeeping and
preventive maintenance inspections, and training activities. All housekeeping and preventive
maintenance inspections should be documented. Inspection documentation should contain the
following information:

®#  The date and time the inspection was performed
= Name of the inspector

n  Ttems inspected

a  Problems noted

s Corrective action required

m  Date corrective action was taken

Other means to document and record inspection results are field notes, timed and dated
photographs, videotapes, and drawings and maps.

Aboveground Tank Leak and Spill Control

Accidental releases of materials from aboveground liquid storage tanks present the potential for
contaminating stormwater with many different pollutants. Materials spilled, leaked, or lost from
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SC-11 Spill Prevention, Control & Cleanup

tanks may accumulate in soils or on impervious surfaces and be carried away by stormwater
runoff.

The most common causes of unintentional releases are:

s Installation problems

m Failure of piping systems (pipes, pumps, flanges, couplings, hoses, and valves)

m External corrosion and structural failure

m  Spills and overfills due to operator error

m Leaks during pumping of liquids or gases from truck or rail car to a storage tank or vice versa

Storage of reactive, ignitable, or flammable liquids should comply with the Uniform Fire Code
and the National Electric Code. Practices listed below should be employed to enhance the code
requirements:

m  Tanks should be placed in a designated area.

w Tanks located in areas where firearms are discharged should be encapsulated in concrete or
the equivalent.

» Designated areas should be impervious and paved with Portland cement concrete, free of
cracks and gaps, in order to contain leaks and spills.

a Liquid materials should be stored in UL approved double walled tanks or surrounded by a
curb or dike to provide the volume to contain 10 percent of the volume of all of the
containers or 110 percent of the volume of the largest container, whichever is greater. The
area inside the curb should slope to a drain.

» For used oil or dangerous waste, a dead-end sump should be installed in the drain.

m  All other liquids should be drained to the sanitary sewer if available. The drain must have a
positive control such as a lock, valve, or plug to prevent release of contaminated liquids.

w  Accumulated stormwater in petroleum storage areas should be passed through an oil/water
separator.

Maintenance is critical to preventing leaks and spills. Conduct routine inspections and:

m  Check for external corrosion and structural failure.

m  Check for spills and overfills due to operator error.

m  Check for failure of piping system (pipes, pumps, flanger, coupling, hoses, and valves).

m  Check for leaks or spills during pumping of liquids or gases from truck or rail car to a storage
facility or vice versa.
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Spill Prevention, Control & Cleanup SC-11

Visually inspect new tank or container installation for loose fittings, poor welding, and
improper or poorly fitted gaskets.

Inspect tank foundations, connections, coatings, and tank walls and piping system. Look for
corrosion, leaks, cracks, scratches, and other physical damage that may weaken the tank or
container system.

Frequently relocate accumulated stormwater during the wet season.

Periodically conduct integrity testing by a qualified professional.

Vehicle Leak and Spill Control

Major spills on roadways and other public areas are generally handled by highly trained Hazmat
teams from local fire departments or environmental health departments. The measures listed
below pertain to leaks and smaller spills at vehicle maintenance shops.

In addition to implementing the spill prevention, control, and clean up practices above, use the
following measures related to specific activities:

Vehicle and Equipment Maintenance

s Perform all vehicle fluid removal or changing inside or under cover to prevent the run-on of
stormwater and the runoff of spills.

s Regularly inspect vehicles and equipment for leaks, and repair immediately.

# Check incoming vehicles and equipment (including delivery traucks, and employee and
subcontractor vehicles) for leaking oil and fluids. Do not allow feaking vehicles or equipment
onsite.

m  Always use secondary containment, such as a drain pan or drop cloth, to catch spills or leaks
when removing or changing fluids.

s Immediately drain all fluids from wrecked vehicles.

®m  Store wrecked vehicles or damaged equipment under cover,

m  Place drip pans or absorbent materials under heavy equipment when not in use.

w  Use adsorbent materials on small spills rather than hosing down the spill.

w  Remove the adsorbent materials promptly and dispose of properly.

m  Promptly transfer used fluids to the proper waste or recycling drums. Don’t leave full drip
pans or other open containers lying around.

m  Oil filters disposed of in trashcans or dumpsters can leak oil and contaminate stormwater.
Place the oil filter in a funnel over a waste oil recycling drum to drain excess oil before
disposal. Oil filters can also be recycled. Ask your oil supplier or recycler about recycling oil
filters.

T g
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SC-11 Spill Prevention, Control & Cleanup

m  Store cracked batteries in a non-leaking secondary container. Do this with all cracked
batteries, even if you think all the acid has drained out. If you drop a battery, treat it as if it is
cracked. Putitinto the containment area until you are sure it is not leaking.

Vehicle and Equipment Fueling
® Design the fueling area to prevent the run-on of stormwater and the runoff of spills:

- Cover fueling area if possible.
- Use a perimeter drain or slope pavement inward with drainage to a sump.
- Pave {ueling area with concrete rather than asphait.
s [fdead-end sump is not used to collect spills, install an oil/water separator.
s Install vapor recovery nozzles to help control drips as well as air pollution.
® Discourage “topping-off of fuel tanks.
®m Use secondary containment when transferring fuel from the tank truck to the fuel tank.

m  Use adsorbent materials on small spills and general cleaning rather than hosing down the
area. Remove the adsorbent materials promptly,

u  Carry out all Federal and State requirements regarding underground storage tanks, or install
above ground tanks.

®m Do not use mobile fueling of mobile industrial equipment around the facility; rather,
transport the equipment to designated fueling areas.

m  Keep your Spill Prevention Control and Countermeasure (SPCC) Plan up-to-date.
®» Train employees in proper fueling and cleanup procedures.

Industrial Spill Prevention Response

For the purposes of developing a spill prevention and response program to meet the stormwater
regulations, facility managers should use information provided in this fact sheet and the spill
prevention/response portions of the fact sheets in this handbook, for specific activities, The
program should:

® Integrate with existing emergency response/hazardous materials programs (e.g., Fire
Department)

s  Develop procedures to prevent/mitigate spills to storm drain systems
»  Identify responsible departments

8 Develop and standardize reporting procedures, containment, storage, and disposal activities,
documentation, and follow-up procedures

®  Address spills at municipal facilities, as well as public areas
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Spill Prevention, Control & Cleanup SC-11

a Provide training concerning spill prevention, response and cleanup to all appropriate
personnel

References and Resources
California’s Nonpoint Source Program Plan http://www,.sw v index.htmi

Clark County Storm Water Pollution Control Manual
www.co.clark.w worl n.pdf

King County Storm Water Pollution Control Manual http://dnr metroke.gov/wlr/dss/spem. htm
Santa Clara Valley Urban Runoff Pollution Prevention Program http://www.scvurppp.org

The Stormwater Managers Resource Center hitp://www.stormwatercenter.net/
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Outdoor Loading/Unloading SC-30

Objectives
m Cover
m Contain

Description

The loading/unloading of materials usually takes place outside Targeted Constituents

on docks or terminals; therefore, materials spilled, leaked, or lost ~ Sediment

during loading/unloading may collect in the soil or on other Nutrients

surfaces and have the potential to be carried away by stormwater  Trash
Metals
Bacteria

runoff or when the area is cleaned. Additionally, rainfall may
wash pollutants from machinery used to unload or move
materials. Implementation of the following protocols will

; Oil and Greasa
prevent or reduce the discharge of pollutants to stormwater from S
outdoor loading/unloading of materials, Organics

SN SN AN

Approach

Reduce potential for pollutant discharge through source control
pollution prevention and BMP implementation. Successful
implementation depends on effective training of employees on
applicable BMPs and general pollution prevention strategies and
objectives.

Pollution Prevention

®  Keep accurate maintenance logs to evaluate materials
removed and improvements made.

m  Park tank trucks or delivery vehicles in designated areas so
that spills or leaks can be contained.

®  Limit exposure of material to rainfall whenever possible.

®  Prevent stormwater run-on,

®  Check equipment regularly for leaks.
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SC-30 Outdoor Loading/Unloading

Suggested Protocols
Loading and Unloading — General Guidelines
s Develop an operations plan that describes procedures for loading and/or unloading.

»  Conduct loading and unloading in dry weather if possible.
s Cover designated loading/unloading areas to reduce exposure of materials to rain.

m Consider placing a seal or door skirt between delivery vehicles and building to prevent
exposure to rain,

m  Design loading/unloading area to prevent stormwater run-on, which would include grading
or berming the area, and position roof downspouts so they direct stormwater away from the
loading/unloading areas.

m  Have employees load and unload all materials and equipment in covered areas such as
building overhangs at loading docks if feasible.

® Load/unload only at designated loading areas.

m  Use drip pans underneath hose and pipe connections and other leak-prone spots during
liquid transfer operations, and when making and breaking connections. Several drip pans
should be stored in a covered location near the liquid transfer area so that they are always
available, yet protected from precipitation when not in use. Drip pans can be made
specifically for railroad tracks. Drip pans must be cleaned periodically, and drip collected
materials must be disposed of properly.

m Pave loading areas with concrete instead of asphalt.
®m  Avoid placing storm drains in the area.
m  Grade and/or berm the loading/unloading area to a drain that is connected to a deadend.

Inspection
m Check loading and unloading equipment regularly for leaks, including valves, pumps, flanges
and connections,

®»  Look for dust or fumes during loading or unloading operations.

Training
w Train employees (e.g., fork lift operators) and contractors on proper spill containment and
cleanup.

w Have employees trained in spill containment and cleanup present during loading/unloading.
®  Train employees in proper handling techniques during liquid transfers to avoid spills,

m  Make sure forklift operators are properly trained on loading and unloading procedures.
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 Outdoor Loading/Unloading SC-30

Spill Response and Prevention
®  Keep your Spill Prevention Control and Countermeasure (SPCC) Plan up-to-date.

m Contain leaks during transfer.

m  Store and maintain appropriate spill cleanup materials in a location that is readily accessible
and known to all and ensure that employees are familiar with the site’s spill control plan and
proper spill cleanup procedures.

m Have an emergency spill cleanup plan readily available.
m  Use drip pans or comparable devices when transferring oils, solvents, and paints.

Other Considerations (Limitations and Regulations)

®  Space and time limitations may preclude all transfers from being performed indoors or
under cover.

s It may not be possible to conduct transfers only during dry weather.

Requirements

Costs
Costs should be low except when covering a large loading/unloading area.

Muaintenance

m  Conduct regular inspections and make repairs as necessary. The frequency of repairs will
depend on the age of the facility.

® Checkloading and unloading equipment regularly for leaks.
m Conduct regular broom dry-sweeping of area.

Supplemental Information

Further Detail of the BMP

Special Circumstances for Indoor Loading/Unloading of Materials

Loading or unloading of liquids should occur in the manufacturing building so that any spills
that are not completely retained can be discharged to the sanitary sewer, treatment plant, or
treated in a manner consistent with local sewer authorities and permit requirements.

m  For loading and unloading tank trucks to above and below ground storage tanks, the
following procedures should be used:

- The area where the transfer takes place should be paved. If the liquid is reactive with the
asphalt, Portland cement should be used to pave the area.

- The transfer area should be designed to prevent run-on of stormwater from adjacent
areas. Sloping the pad and using a curb, like a speed bump, around the uphill side of the
transfer area should reduce run-on.

L
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‘SC-30 Outdoor Loading/Unloading

- The transfer area should be designed to prevent runoff of spilled liquids from the area.
Sloping the area to a drain should prevent runoff, The drain should be connected to a
dead-end sump or to the sanitary sewer. A positive control valve should be installed on
the drain.

®  For transfer from rail cars to storage tanks that must occur outside, use the following
procedures:

- Drip pans should be placed at locations where spillage may occur, such as hose
connections, hose reels, and filler nozzles. Use drip pans when making and breaking
connections,

- Drip pan systems should be installed between the rails to collect spillage from tank cars.

References and Resources

California’s Nenpoint Source Program Plan http://www.swreh.ca.gov/nps/index.html

Clark County Storm Water Pollution Control Manual
http://www w Wi mpman.pd

King County Storm Water Pollution Control Manual http://dnr.metroke gov/wlr/dss/spem.htm
Santa Clara Valley Urban Runoff Pollution Prevention Program http://www.scvurppp.org

The Storm Water Managers Resource Center http://www.stormwatercenter.net/
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Building & Grounds Maintenance SC-41

- Objectives
= Cover

Targeted Constituents

Description Sediment v
Stormwater runoff from building and grounds maintenance Nulrients v
activities can be contaminated with toxic hydrocarbons in Trash

solvents, fertilizers and pesticides, suspended solids, heavy Metals 4
metals, abnormal pH, and oils and greases. Utilizing the Bacieria S
protocols in this fact sheet will prevent or reduce the discharge of oy 204 Grease

pollutants to stormwater from building and grounds Organics

maintenance activities by washing and cleaning up with as little
water as possible, following good landscape management
practices, preventing and cleaning up spills immediately, keeping
debris from entering the storm drains, and maintaining the
stormwater collection system.

Approach

Reduce potential for pollutant discharge through source control
pollution prevention and BMP implementation. Successful
implementation depends on effective training of employees on
applicable BMPs and general pollution prevention strategies and
objectives.

Pollution Prevention

® Switch to non-toxic chemicals for maintenance when
possible.

m Choose cleaning agents that can be recycled.

s Encourage proper lawn management and landscaping,
including use of native vegetation.
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SC-41 Building & Grounds Maintenance

» Encourage use of Integrated Pest Management techniques for pest control.
& Encourage proper onsite recycling of yard trimmings.
s Recycle residual paints, solvents, lumber, and other material as much as possible,

Suggested Protocols

Pressure Washing of Buildings, Rooftops, and Other Large Objects

& In situations where soaps or detergents are used and the surrounding area is paved, pressure
washers must use a water collection device that enables collection of wash water and
associated solids. A sump pump, wet vacuum or similarly effective device must be used to
collect the runoff and loose materials. The collected runoff and solids must be disposed of
properly.

m  Ifsoaps or detergents are not used, and the surrounding area is paved, wash runoff does not
have to be collected but must be screened. Pressure washers must use filter fabric or some
other type of screen on the ground and/or in the catch basin to trap the particles in wash
water runoftf,

s Ifyou are pressure washing on a grassed area (with or without soap), runoff must be
dispersed as sheet flow as much as possible, rather than as a concentrated stream. The wash
runoff must remain on the grass and not drain to pavement.

Landscaping Activities
e Dispose of grass clippings, leaves, sticks, or other collected vegetation as garbage, or by

composting. Do not dispose of collected vegetation into waterways or storm drainage
systems.

m  Use mulch or other erosion control measures on exposed soils,

Building Repair, Remodeling, and Construction

® Do not dump any toxic substance or liquid waste on the pavement, the ground, or toward a
storm drain.

®  Use ground or drop cloths underneath outdoor painting, scraping, and sandblasting work,
and properly dispose of collected material daily.

®  Use a ground cloth or oversized tub for activities such as paint mixing and tool cleaning,

» Clean paintbrushes and tools covered with water-based paints in sinks connected to sanitary
sewers or in portable containers that can be dumped into a sanitary sewer drain. Brushes
and tools covered with non-water-based paints, finishes, or other materials must be cleaned
in a manner that enables collection of used solvents (e.g., paint thinner, turpentine, ete.) for
recycling or proper disposal.

m  Use a storm drain cover, filter fabric, or similarly effective runoff control mechanism if dust,
grit, wash water, or other pollutants may escape the work area and enter a catch basin. This
is particularly necessary on rainy days. The containment device(s) must be in place at the
beginning of the work day, and accumulated dirty runoff and solids must be collected and
disposed of before removing the containment device(s) at the end of the work day.

P A s st
20f5 California Stormwater BMP Handbock January 2003

Industrial and Commercial
www.cabmphandbooks.com




Building & Grounds Maintenance SC-41

m Ifyou need to de-water an excavation site, you may need to filter the water before
discharging to a catch basin or off-site. If directed off-site, you should direct the water
through hay bales and filter fabric or use other sediment filters or traps.

m  Store toxic material under cover during precipitation events and when not in use. A cover
would include tarps or other temporary cover material.

Mowing, Trimming, and Planting

m Dispose of leaves, sticks, or other collected vegetation as garbage, by composting or at a
permitted landfill. Do not dispose of collected vegetation into waterways or storm drainage
systems.

m  Use mulch or other erosion control measures when soils are exposed.

m  Place temporarily stockpiled material away from watercourses and drain inlets, and berm or
cover stockpiles to prevent material releases to the storm drain system.

m Consider an alternative approach when bailing out muddy water: do not put it in the storm
drain; pour over landscaped areas.

#  Use hand weeding where practical.

Fertilizer and Pesticide Management

s Follow all federal, state, and local laws and regulations governing the use, storage, and
disposal of fertilizers and pesticides and training of applicators and pest control advisors.

m  Use less toxie pesticides that will do the job when applicable. Avoid use of copper-based
pesticides if possible.

m Do not use pesticides if rain is expected.

Do not mix or prepare pesticides for application near storm drains.
® Use the minimum amount needed for the job.

s Calibrate fertilizer distributors to avoid excessive application.

s Employ techniques to minimize off-target application (e.g., spray drift) of pesticides,
including consideration of alternative application techniques.

= Apply pesticides only when wind speeds are low.
s Fertilizers should be worked into the soil rather than dumped or broadcast onto the surface,
m Irrigate slowly to prevent runoff and then only as much as is needed.

»  Clean pavement and sidewalk if fertilizer is spilled on these surfaces before applying
irrigation water.

m Dispose of empty pesticide containers according to the instructions on the container label.
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SC-41 Building & Grounds Maintenance

m  Use up the pesticides. Rinse containers, and use rinse water as product. Dispose of unused
pesticide as hazardous waste.

s Implement storage requirements for pesticide products with guidance from the local fire
department and County Agricultural Commissioner. Provide secondary containment for
pesticides.

Inspection

® Inspect irrigation system periodically to ensure that the right amount of water is being
applied and that excessive runoff is not occurring. Minimize excess watering and repair
leaks in the irrigation system as soon as they are observed,

Training
m Iducate and train employees on pesticide use and in pesticide application techniques to
prevent pollution.

s Train employees and contractors in proper techniques for spill containment and cleanup.

®  Be sure the frequency of training takes into account the complexity of the operations and the
nature of the staff.

Spill Response and Prevention
m  Keep your Spill Prevention Control and Countermeasure (SPCC) Plan up-to-date.

s Place a stockpile of spill cleanup materials, such as brooms, dustpans, and vacuum sweepers
(if desired) near the storage area where it will be readily accessible.

m  Have employees trained in spill containment and cleanup present during the
loading/unloading of dangerous wastes, liquid chemicals, or other materials.

m  Familiarize employees with the Spill Prevention Control and Countermeasure Plan.
®  Clean up spills immediately.

Other Considerations

Alternative pest/weed controls may not be available, suitable, or effective in many cases.
Requirements

Costs

m  Cost will vary depending on the type and size of facility.

®  Overall costs should be low in comparison to other BMPs,

Maintenance

Sweep paved areas regularly to collect loose particles. Wipe up spills with rags and other
absorbent material immediately, do not hose down the area to a storm drain.
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Building & Grounds Maintenance SC-41

Supplemental Information

Further Detail of the BMP

Fire Sprinkler Line Flushing

Building fire sprinkler line flushing may be a source of non-stormwater runoff pollution. The
water entering the system is usually potable water, though in some areas it may be non-potable
reclaimed wastewater. There are subsequent factors that may drastically reduce the quality of
the water in such systems. Black iron pipe is usually used since it is cheaper than potable
piping, but it is subject to rusting and results in lower quality water. Initially, the black iron pipe
has an oil coating to protect it from rusting between manufacture and installation; this will
contaminate the water from the first flush but not from subsequent flushes. Nitrates, poly-
phosphates and other corrosion inhibitors, as well as fire suppressants and antifreeze may be
added to the sprinkler water system. Water generally remains in the sprinkler system a long
time (typically a year) and between flushes may accumulate iron, manganese, lead, copper,
nickel, and zinc. The water generally becomes anoxic and contains living and dead bacteria and
breakdown products from chlorination. This may result in a significant BOD problem and the
water often smells. Consequently dispose fire sprinkler line flush water into the sanitary sewer.
Do not allow discharge to storm drain or infiliration due to potential high levels of pollutants in
fire sprinkler line water.

References and Resources
California’s Nonpoint Source Program Plan hittp://www.swrch.ca.gov/nps/index. himl

Clark County Storm Water Pollution Control Manual
http://www.co.clark.wa.us/pubworks/bmpman.pdf

King County Storm Water Pollution Control Manual hitp://dor.metroke gov/wir

Mobile Cleaners Pilot Program: Final Report. 1997. Bay Area Stormwater Management

Agencies Association (BASMAA). http://www.basmaa org/

Pollution from Surface Cleaning Folder. 1996. Bay Area Stormwater Management Agencies

Association (BASMAA). http://www.basmaa.org/

Santa Clara Valley Urban Runoff Pollution Prevention Program hilp;//www.SCVUrDRD.Org

The Storm Water Managers Resource Center hitp://www.stormwatercenter.net/
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Parking/Storage Area Maintenance SC-43

Objectives
= Cover
= Conlain

Targeted Constituents

Description

Sediment
Parking lots and storage areas can contribute a number of Nutrients
substances, such as trash, suspended solids, hydrocarbons, oil Trash

and grease, and heavy metals that can enter receiving waters Metals
through stormwater runoff or non-stormwater discharges. The Bacteria
protocols in this fact sheet are intended to prevent or reduce the Oil and Grease
discharge of pollutants from parking/storage areas and include
using good housekeeping practices, following appropriate
cleaning BMPs, and training employees.

WA NN N

Approach

The goal of this program is to ensure stormwater pollution
prevention practices are considered when conducting activities
on or around parking areas and storage areas to reduce potential
for pollutant discharge to receiving waters. Successful
implementation depends on effective training of employees on
applicable BMPs and general pollution prevention strategies and
objectives.

Pollution Prevention

m  Encourage alternative designs and maintenance strategies for
impervious parking lots. (See New Development and
Redevelopment BMP Handbook)

s Keep accurate maintenance logs to evaluate BMP

implementation.
e e e e e A Y
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SC-43 Parking/Storage Area Maintenance

Suggested Protocols
General
m  Keep the parking and storage areas clean and orderly. Remove debris in a timely fashion.

m  Allow sheet runoff to flow into biofilters (vegetated strip and swale) and/or infiltration
devices.

m Utilize sand filters or oleophilic collectors for oily waste in low quantities.
s Arrange rooftop drains to prevent drainage directly onto paved surfaces.
w  Design lot to include semi-permeable hardscape.

m Discharge soapy water remaining in mop or wash buckets to the sanitary sewer through a
sink, toilet, clean-out, or wash area with drain.

Controlling Litter
m Post “No Littering” signs and enforce anti-litter laws,

@ Provide an adequate number of litter receptacles.

m Clean out and cover litter receptacles frequently to prevent spillage.
®» Provide trash receptacles in parking lots to discourage litter.

m Routinely sweep, shovel, and dispose of litter in the trash,

Surface Cleaning

®  Use dry cleaning methods (e.g., sweeping, vacuuming) {o prevent the discharge of pollutants
into the stormwater conveyance system if possible.

m  Establish frequency of public parking lot sweeping based on usage and field observations of
waste accumulation.

#  Sweep all parking lots at least once before the onset of the wet season.
m  Follow the procedures below if water is used to clean surfaces:
- Block the storm drain or contain runoff.

- Collect and pump wash water to the sanitary sewer or discharge to a pervious surface.
Do not allow wash water to enter storm drains,

- Dispose of parking lot sweeping debris and dirt at a landfill.
®  Follow the procedures below when cleaning heavy oily deposits:
»  Clean oily spots with absorbent materials.

- Use a screen or filter fabric over inlet, then wash surfaces.
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Parking/Storage Area Maintenance SC-43

- Do not allow discharges to the storm drain.
- Vacuum/pump discharges to a tank or discharge to sanitary sewer.
- Appropriately dispose of spilled materials and absorbents.

Surface Repair
m Preheat, transfer or load hot bituminous material away from storm drain inlets.

m Apply concrete, asphalt, and seal coat during dry weather to prevent contamination from
contacting stormwaler runoff.

w Cover and seal nearby storm drain inlets where applicable (with waterproof material or
mesh) and manholes before applying seal coat, slurry seal, ete. Leave covers in place until
job is complete and all water from emulsified oil sealants has drained or evaporated, Clean
any debris from these covered manholes and drains for proper disposal.

m Use only as much water as necessary for dust control, to aveid runoff.

m Catch drips from paving equipment that is not in use with pans or absorbent material placed
under the machines. Dispose of collected material and absorbents properly.

Inspection

® Have designated personnel conduct inspections of parking facilities and stormwater
conveyance systems associated with parking facilities on a regular basis.

®» Inspect cleaning equipment/sweepers for leaks on a regular basis,

Training

m Provide regular training to field employees and/or contractors regarding cleaning of paved
arcas and proper operation of equipment,

m  Train employees and contractors in proper techniques for spill containment and cleanup.

Spill Response and Prevention
» Keep your Spill Prevention Control and Countermeasure (SPCC) Plan up-to-date.

m Place a stockpile of spill cleanup materials where it will be readily accessible or at a central
location.

m  Clean up fluid spills immediately with absorbent rags or material.
m Dispose of spilled material and absorbents properly.

Other Considerations

Limitations related to sweeping activities at large parking facilities may include high equipment
costs, the need for sweeper operator training, and the inability of current sweeper technology to
remove oil and grease,
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SC-43 Parking/Storage Area Maintenance

Requirements

Costs

Cleaning/sweeping costs can be quite large. Construction and maintenance of stormwater
structural controls can be quite expensive as well.

Maintenance
s Sweep parking lot regularly to minimize cleaning with water.

m  Clean out oil/water/sand separators regularly, especially after heavy storms.

m Clean parking facilities regularly to prevent accumulated wastes and pollutants from being
discharged into conveyance systems during rainy conditions.

Supplemental Information

Further Detail of the BMP
Surface Repair

Apply concerete, asphalt, and seal coat during dry weather to prevent contamination from
contacting stormwater runoff. Where applicable, cover and seal nearby storm drain inlets (with
waterproof material or mesh) and manholes before applying seal coat, slurry seal, ete, Leave
covers in place until job is complete and all water from emulsified oil sealants has drained or
evaporated. Clean any debris from these covered manholes and drains for proper disposal.
Only use only as much water as is necessary for dust control to avoid runoff.

References and Resources

California’s Nonpoint Source Program Plan hitp://www.swrch.ca.gov/nps/index, html

Clark County Storm Water Pollution Control Manual
www.co.clark.w. ubwork man,pdf

King County Storm Water Pollution Control Manual http://dnr.metroke.gov/wlr/dss/spem.htm

Pollution from Surface Cleaning Folder. 1996. Bay Area Stormwater Management Agencies

Association (BASMAA). http://www.basmaa.org/

Oregon Association of Clean Water Agencies. Oregon Municipal Stormwater Toolbox for
Maintenance Practices. June 1998.

Santa Clara Valley Urban Runoff Pollution Prevention Program http://www.Scvurppp.org

The Storm Water Managers Resource Center hitp://www. stormwatercenter.net/
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Drainage sttem Maintenance SC-44

Description

As a consequence of its function, the stormwater conveyance
system collects and transports urban runoff and stormwater that
may contain certain pollutants. The protocols in this fact sheet
are intended to reduce pollutants reaching receiving waters
through proper conveyance system operation and maintenance.

Approach

Pollution Prevention

Maintain catch basins, stormwater inlets, and other stormwater
convevance structures on a regular basis to remove pollutants,
reduce high pollutant concentrations during the first flush of
storms, prevent clogging of the downstream conveyance system,
restore catch basins’ sediment trapping capacity, and ensure the
system functions properly hydraulically to avoid flooding.

Suggested Protocols
Catch Basins/Inlet Structures

m Staff should regularly inspect facilities to ensure compliance
with the following:

- Immediate repair of any deterioration threatening
structural integrity.

- Cleaning before the sump is 40% full. Catch basins
should be cleaned as frequently as needed to meet this
standard.

- Stenciling of catch basins and inlets (see SC34 Waste
Handling and Disposal).
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SC-44 Drainage System Maintenance

m  Clean catch basins, storm drain inlets, and other conveyance structures before the wet
season to remove sediments and debris accumulated during the summer.

m Conduct inspections more frequently during the wet season for problem areas where
sediment or trash accumulates more often. Clean and repair as needed.

m  Keep accurate logs of the number of catch basins cleaned.

m Store wastes collected from cleaning activities of the drainage system in appropriate
containers or temporary storage sites in a manner that prevents discharge to the storm
drain.

m  Dewater the wastes if necessary with outflow into the sanitary sewer if permitted. Water
should be treated with an appropriate filtering device prior to discharge to the sanitary
sewer. If discharge to the sanitary sewer is not allowed, water should be pumped or
vacuumed to a tank and properly disposed. Do not dewater near a storm drain or stream.

Storm Drain Conveyance System

m Locate reaches of storm drain with deposit problems and develop a flushing schedule that
keeps the pipe clear of excessive buildup.

#  Collect and pump flushed effluent to the sanitary sewer for treatment whenever possible.

Pump Stations
#  Clean all storm drain pump stations prior to the wet season to remove silt and trash.

m Do not allow discharge to reach the storm drain system when cleaning a storm drain pump
station or other facility,

m  Conduct routine maintenance at each pump station.
m Inspect, clean, and repair as necessary all outlet structures prior to the wet season.

Open Channel

»  Modify storm channel characteristics to improve channel hydraulics, increase poliutant
removals, and enhance channel/creek aesthetic and habitat value.

»  Conduct channel modification/improvement in accordance with existing laws. Any person,
government agency, or public utility proposing an activity that will change the natural
{emphasis added) state of any river, stream, or lake in California, must enter into a Steam or
Lake Alteration Agreement with the Department of Fish and Game. The developer-applicant
should also contact local governments (city, county, special districts), other state agencies
(SWRCB, RWQCB, Department of Forestry, Department of Water Resources), and Federal
Corps of Engineers and USFWS.

Illicit Connections and Discharges

a  Look for evidence of illegal discharges or illicit connections during routine maintenance of
conveyance system and drainage structures:

- Isthere evidence of spills such as paints, discoloring, etc?
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Drainage System Maintenance SC-44

- Are there any odors associated with the drainage system?
- Record locations of apparent illegal discharges/illicit connections?

- Track flows back to potential dischargers and conduct aboveground inspections. This
can be done through visual inspection of upgradient manholes or alternate techniques
including zinc chloride smoke testing, fluorometric dye testing, physical inspection
testing, or television camera inspection.

- Eliminate the discharge once the origin of flow is established.

m  Stencil or demarcate storm drains, where applicable, to prevent illegal disposal of pellutants.
Storm drain inlets should have messages such as “Dump No Waste Drains to Stream”
stenciled next to them to warn against ignorant or intentional dumping of pollutants into the
storm drainage system.

®m Refer to fact sheet SC-10 Non-Stormwater Discharges.

Hllegal Dumping
m Inspect and clean up hot spots and other storm drainage areas regularly where illegal
dumping and disposal occurs.

» Establish a system for tracking incidents. The system should be designed to identify the
following:

- Illegal dumping hot spots
- Types and quantities (in some cases) of wastes
- Patterns in time of occurrence (time of day/night, month, or year)

- Mode of dumping {(abandoned containers, “midnight dumping” from moving vehicles,
direct dumping of materials, accidents/spills)

- Responsible parties

s Post “No Dumping” signs in problem areas with a phone number for reporting dumping and
disposal. Signs should also indicate fines and penalties for illegal dumping,.

m Refer to fact sheet SC-10 Non-Stormwater Discharges.

Training
® Train crews in proper maintenance activities, including record keeping and disposal.

®  Allow only properly trained individuals to handle hazardous materials/wastes.
®m Have staff involved in detection and removal of illicit connections trained in the following:

- OSHA-required Health and Safety Training (29 CFR 1910.120) plus annual refresher
training (as needed).
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- SC-44 Drainage System Maintenance

- OSHA Confined Space Entry training (Cal-OSHA Confined Space, Title 8 and Federal
OSHA 29 CFR 1910.146).

- Procedural training (field screening, sampling, smoke/dye testing, TV inspection).

Spill Response and Prevention

Investigate all reports of spills, leaks, and/or illegal dumping promptly.

Clean up all spills and leaks using “dry” methods (with absorbent materials and/or rags) or
dig up, remove, and properly dispose of contaminated soil.

Refer to fact sheet SC-11 Spill Prevention, Control, and Cleanup.

Other Considerations (Limitations and Regulations)

Clean-up activities may create a slight disturbance for local aquatic species. Access to items
and material on private property may be limited. Trade-offs may exist between channel
hydraulics and water quality/riparian habitat. If storm channels or basins are recognized as
wetlands, many activities, including maintenance, may be subject to regulation and
permitting.

Storm drain flushing is most effective in small diameter pipes (36-inch diameter pipe or less,
depending on water supply and sediment collection capacity). Other considerations
associated with storm drain flushing may include the availability of a water source, finding a
downstream area to collect sediments, liquid/sediment disposal, and prohibition against
disposal of flushed effluent to sanitary sewer in some areas.

Regulations may include adoption of substantial penalties for illegal dumping and disposal.

Local municipal codes may include sections prohibiting discharge of soil, debris, refuse,
hazardous wastes, and other pollutants into the storm drain system,

Requirements
Costs

An aggressive catch basin cleaning program could require a significant capital and O&M
budget.

The elimination of illegal dumping is dependent on the availability, convenience, and cost of
alternative means of disposal. The primary cost is for staff time, Cost depends on how
aggressively a program is implemented. Other cost considerations for an illegal dumping
program include:

- Purchase and installation of signs.
- Rental of vehicle(s) to haul illegally-disposed items and material to landfills.
- Rental of heavy equipment to remove larger items (e.g., car bodies) from channels.

- Purchase of landfill space to dispose of illegally-dumped items and material,
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Drainage System Maintena_nce SC-44

m  Methods used for illicit connection detection (smoke testing, dye testing, visual inspection,
and flow monitoring) can be costly and time-consuming, Site-specific factors, such as the
level of impervious area, the density and ages of buildings, and type of land use will
determine the level of investigation necessary.

Maintenance
w  Two-person teams may be required to clean catch basins with vactor trucks.

m  Teams of at least two people plus administrative personnel are required to identify illicit
discharges, depending on the complexity of the storm sewer system.

m Arrangements must be made for proper disposal of collected wastes.
m Technical staff are required to detect and investigate illegal dumping violations.

Supplemental Information

Further Detail of the BMP
Storm Drain Flushing

Flushing is a common maintenance activity used to improve pipe hydraulics and to remove
poliutants in storm drainage systems. Flushing may be designed to hydraulically convey
accumulated material to strategic locations, such as an open channel, another point where
flushing will be initiated, or the sanitary sewer and the treatment facilities, thus preventing
resuspension and overflow of a portion of the solids during storm events. Flushing prevents
“plug flow” discharges of concentrated pollutant loadings and sediments. Deposits can hinder
the designed conveyance capacity of the storm drain system and potentially cause backwater
conditions in severe cases of clogging.

Storm drain flushing usually takes place along segments of pipe with grades that are too flat to
maintain adequate velocity to keep particles in suspension. An upstream manhole is selected to
place an inflatable device that temporarily plugs the pipe. Further upstream, water is pumped
into the line to create a flushing wave. When the upstream reach of pipe is sufficiently full to
cause a flushing wave, the inflated device is rapidly deflated with the assistance of a vacuum
pump, thereby releasing the backed up water and resulting in the cleaning of the storm drain
segment,

To further reduce impacts of stormwater pollution, a second inflatable device placed well
downstream may be used to recollect the water after the force of the flushing wave has
dissipated. A pump may then be used to transfer the water and accumulated material to the
sanitary sewer for treatment. In some cases, an interceptor structure may be more practical or
required fo recollect the flushed waters.

It has been found that cleansing efficiency of periodic flush waves is dependent upon flush
volume, flush discharge rate, sewer slope, sewer length, sewer flow rate, sewer diameter, and
population density. As a rule of thumb, the length of line to be flushed should not exceed 700
feet. At this maximum recommended length, the percent removal efficiency ranges between 65-
75% for organics and 55-65% for dry weather grit/inorganic material, The percent removal
efficiency drops rapidly beyond that. Water is commonly supplied by a water truck, but fire
hydrants can also supply water. To make the best use of water, it is recommended that
reclaimed water be used or that fire hydrant line flushing coincide with storm sewer flushing,.
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SC-44 Drainage System Maintenance

References and Resources
California’s Nonpoint Source Program Plan http://www.swreb,ca.gov/nps/index html

Clark County Storm Water Pollution Control Manual

hitn./fwww.co.clark.wa,us/pubworks/bmpman. pdf

Ferguson, B.K. 1991. Urban Stream Reclamation, p. 324-322, Journal of Soil and Water
Conservation.

King County Storm Water Pollution Control Manual http://dnr.metroke.gov/wlr/dss/spem.htm

Oregon Association of Clean Water Agencies. Oregon Municipal Stormwater Toolbox for
Maintenance Practices. June 1998,

Santa Clara Valley Urban Runoff Pollution Prevention Program JLlwww.sevay or

The Storm Water Managers Resource Center hitp://www.stormwatercenter.net

United States Environmental Protection Agency (USEPA). 2002. Pollution Prevention/Good
Housekeeping for Municipal Operations Storm Drain System Cleaning. On line:
http://vwww .ZoV e n m II_16.h
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HousekeeEing Practices SC-60

Description Sijaciives

Promote efficient and safe housekeeping practices (storage, use, ™ Cover
and cleanup) when handling potentially harmful materials such = Contain
as fertilizers, pesticides, cleaning solutions, paint products, a Bk
automotive products, and swimming pool chemicals. Related o
information is provided in BMP fact sheets SC-11 Spill ® Reduce/Minimize
Prevention, Control & Cleanup and SC-34 Waste Handling & m Product Substitution
Disposal.
Approach
Pollution Prevention
m  Purchase only the amount of material that will be needed for

foreseeable use. In most cases this will result in cost savings

in both purchasing and disposal. See SC-61 Safer Alternative

Products for additional information.

= Be aware of new products that may do the same job with less
environmental risk and for less or the equivalent cost. Total  Targeted Constituents

cost must be used here; this includes purchase price, Sediment &
transportat_ion costs, storage costs, use related costs, clean up Nubrients &
costs and disposal costs. Trash &
Suggested Protocols Metals 7
General Bacleria &
Oil and Grease &

= Keep work sites clean and orderly. Remove debris ina timely  organics =
fashion. Sweep the area. Oxygen Demanding =

w Dispose of wash water, sweepings, and sediments, properly.
= Recycle or dispose of fluids properly.

m Establish a daily checklist of office, yard and plant areas to
confirm cleanliness and adherence to proper storage and
security. Specific employees should be assigned specific
inspection responsibilities and given the authority to remedy
any problems found.

m Post waste disposal charts in appropriate locations detailing
for each waste its hazardous nature (poison, corrosive,
flammable), prohibitions on its disposal (dumpster, drain,
sewer) and the recommended disposal method (recycle,
sewer, burn, storage, landfill).

s Summarize the chosen BMPs applicable to your operation and
post them in appropriate conspicuous places.

CALIFUSESIA BIONMAYATIN
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SC-60 Housekeeging Practices

s Require a signed checklist from every user of any hazardous material detailing amount
taken, amount used, amount returned and disposal of spent material.

» Do a before audit of your site to establish baseline conditions and regular subsequent audits
to note any changes and whether conditions are improving or deteriorating.

s Keep records of water, air and solid waste quantities and quality tests and their disposition.

s Maintain a mass balance of incoming, outgoing and on hand materials so you know when
there are unknown losses that need to be tracked down and accounted for.

m  Use and reward employee suggestions related to BMPs, hazards, pollution reduction, work
place safety, cost reduction, alternative materials and procedures, recycling and disposal.

m  Have, and review regularly, a contingency plan for spills, leaks, weather extremes etc. Make
sure all employees know about it and what their role is so that it comes into force
automatically.

Training
» Train all employees, management, office, yard, manufacturing, field and clerical in BMPs
and pollution prevention and make them accountable.

w Train municipal employees who handle potentially harmful materials in good housekeeping
practices.

s Train personnel who use pesticides in the proper use of the pesticides. The California
Department of Pesticide Regulation license pesticide dealers, certify pesticide applicators
and conduct onsite inspections.

» Train employees and contractors in proper techniques for spill containment and cleanup.
The employee should have the tools and knowledge to immediately begin cleaning up a spill
if one should occur.

Spill Response and Prevention
w Refer to SC-11, Spill Prevention, Control & Cleanup.

w Keep your Spill Prevention Control and Countermeasure (SPCC) plant up-to-date, and
implement accordingly.

» Have spill cleanup materials readily available and in a known location.
» Cleanup spills immediately and use dry methods if possible.
= Properly dispose of spill cleanup material.

Other Considerations
w There are no major limitations to this best management practice.

w There are no regulatory requirements to this BMP. Existing regulations already require
municipalities to properly store, use, and dispose of hazardous materials
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HousekeeEing Practices SC-60

Requirements
Costs

s Minimal cost associated with this BMP. Implementation of good housekeeping practices
may result in cost savings as these procedures may reduce the need for more costly BMPs.

Maintenance

s Ongoing maintenance required to keep a clean site. Level of effort is a function of site size
and type of activities.

Suppliemental Information

Further Detail of the BMP

m The California Integrated Waste Management Board’s Recycling Hotline, 1-800-553-2962,
provides information on household hazardous waste collection programs and facilities.

Examples
There are a number of communities with effective programs. The most pro-active include Santa

Clara County and the City of Palo Alto, the City and County of San Francisco, and the
Municipality of Metropolitan Seattle (Metro).

References and Resources

British Columbia Lake Stewardship Society. Best Management Practices to Protect Water
Quality from Non-Point Source Pollution. March 2000.

King County Stormwater Pollution Control Manual - hittp://dnr. metroke. gov/wlr/dss /spem.hitin

Model Urban Runoff Program: A How-To Guide for Developing Urban Runoff Progras for
Small Municipalities, Prepared by City of Monterey, City of Santa Cruz, California Coastal
Commission, Monterey Bay National Marine Sanctuary, Association of Monterey Bay Area
Governments, Woodward-Clyde, Central Coast Regional Water Quality Control Board. July,
1998, Revised by California Coastal Commission, February 2002.

Orange County Stormwater Program
: sheds. :

San Mateo STOPPP - (http:.//stoppp.txipod.com/bmyp il
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LandscaEe Maintenance SC-73
P | . 3

Objectives

= Conlain

®m Educale

m Reduca/Minimize
m Product Subshilution

T e T B
) L

Targeted Constituents
Description Sadment B
Landscape maintenance activities include vegetation removal; Nutrients &
herbicide and insecticide application; fertilizer application; Trash )
watering; and other gardening and lawn care practices. Metals
Vegetation control typically involves a combination of chemical Bacleria
(herbicide) application and mechanical methods. All of these Oil and Grease
maintenance practices have the potreutia]_ to n_mntributg pollutants Organics
to the storm drain system. The major objectives of this BMP are Oxygen Demanding |

to minimize the discharge of pesticides, herbicides and fertilizers
to the storm drain system and receiving waters; prevent the
disposal of landscape waste into the storm drain system by
collecting and properly disposing of clippings and cuttings, and
educating employees and the public.

Approach

Pollution Prevention

s Implement an integrated pest management (IPM) program.
IPM is a sustainable approach to managing pests by
combining biological, cultural, physical, and chemical tools.

m Choose low water using flowers, trees, shrubs, and
groundcover.

» Consider alternative landscaping techniques such as
naturescaping and xeriscaping.

s Conduct appropriate maintenance (i.e. properly timed
fertilizing, weeding, pest control, and pruning) to help
preserve the landscapes water efficiency.

LA LUTRSLA STUBA TN
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SC-73 Landscape Maintenance

s Consider grass cycling (grass cycling is the natural recycling of grass by leaving the clippings
on the lawn when mowing. Grass clippings decompose quickly and release valuable
nutrients back into the lawn).

Suggested Protocols
Mowing, Trimming, and Weeding

»  Whenever possible use mechanical methods of vegetation removal (e.g mowing with tractor-
type or push mowers, hand cutting with gas or electric powered weed triminers) rather than
applying herbicides. Use hand weeding where practical.

»  Avoid loosening the soil when conducting mechanical or manual weed control, this could
lead to erosion. Use mulch or other erosion control measures when soils are exposed.

m  Performing mowing at optimal times. Mowing should not be performed if significant rain
events are predicted.

m  Mulching mowers may be recommended for certain flat areas. Other techniques may be
employed to minimize mowing such as selective vegetative planting using low maintenance
grasses and shrubs.

»  Collect lawn and garden clippings, pruning waste, tree triminings, and weeds. Chip if
necessary, and compost or dispose of at a landfill (see waste management section of this fact
sheet).

m Place temporarily stockpiled material away from watercourses, and berm or cover stockpiles
to prevent material releases to storm drains.

Planting

s Determine existing native vegetation features (location, species, size, function, importance)
and consider the feasibility of protecting them. Consider elements such as their effect on
drainage and erosion, hardiness, maintenance requirements, and possible conflicts between
preserving vegetation and the resulting maintenance needs.

w Retain and/or plant selected native vegetation whose features are determined to be
beneficial, where feasible. Native vegetation usually requires less maintenance (e.g.,
irrigation, fertilizer) than planting new vegetation.

» Consider using low water use groundcovers when planting or replanting.

Waste Management

u Compost leaves, sticks, or other collected vegetation or dispose of at a permitted landfill. Do
not dispose of collected vegetation into waterways or storm drainage systems.

» Place temporarily stockpiled material away from watercourses and storm drain inlets, and
berm or cover stockpiles to prevent material releases to the storm drain system.

= Reduce the use of high nitrogen fertilizers that produce excess growth requiring more
frequent mowing or trimming.

2of 6 California Stormwater BMP Handhook January 2003
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LandscaEe Maintenance SC-73

s Avoid landscape wastes in and around storm drain inlets by either using bagging equipment
or by manually picking up the material.

Irrigation
u  Where practical, use automatic timers to minimize runoff.

n  Use popup sprinkler heads in areas with a lot of activity or where there is a chance the pipes
may be broken. Consider the use of mechanisins that reduce water flow to sprinkler heads if
broken.

w  Ensure that there is no runoff from the landscaped area(s) if re-claimed water is used for
irrigation.

s [fbailing of muddy water is required (e.g. when repairing a water line leak), do not put it in
the storm drain; pour over landscaped areas.

» [rrigate slowly or pulse irrigate to prevent runoff and then only irrigate as much as is
needed.

»  Apply water at rates that do not exceed the infiltration rate of the soil.

Fertilizer and Pesticide Management

u Utilize a comprehensive management system that incorporates integrated pest inanagement
(IPM) techniques. There are many methods and types of IPM, including the following:

- Mulching can be used to prevent weeds where turf is absent, fencing installed to keep
rodents out, and netting used to keep birds and insects away from leaves and fruit.

- Visible insects can be removed by hand (with gloves or tweezers) and placed in soapy
water or vegetable oil. Alternatively, insects can be sprayed off the plant with water or in
some cases vacuumed off of larger plants.

- Store-bought traps, such as species-specific, pheromone-based traps or colored sticky
cards, can be used.

-~ Slugs can be trapped in small cups filled with beer that are set in the ground so the slugs
can get in easily.

- Incases where microscopic parasites, such as bacteria and fungi, are causing damage to
plants, the affected plant material can be removed and disposed of (pruning equipment
should be disinfected with bleach to prevent spreading the disease organism).

- Small mammals and birds can be excluded using fences, netting, tree trunk guards.

- Beneficial organisms, such as bats, birds, green lacewings, ladybugs, praying mantis,
ground beetles, parasitic nematodes, trichogramma wasps, seed head weevils, and
spiders that prey on detrimental pest species can be promoted.

» Follow all federal, state, and local laws and regulations governing the use, storage, and
disposal of fertilizers and pesticides and training of applicators and pest control advisors.

St
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SC-73 Landscape Maintenance

»  Use pesticides only if there is an actual pest problem (not on a regular preventative
schedule).

» Do not use pesticides if rain is expected. Apply pesticides only when wind speeds are low
(less than 5 mph).

» Do not mix or prepare pesticides for application near storm drains.

» Prepare the minimum amount of pesticide needed for the job and use the lowest rate that
will effectively control the pest.

n  Employ techniques to minimize off-target application (e.g. spray drift) of pesticides,
including consideration of alternative application techniques.

n Fertilizers should be worked into the soil rather than dumped or broadcast onto the surface.
m Calibrate fertilizer and pesticide application equipment to avoid excessive application.
s Periodically test soils for determining proper fertilizer use.

» Sweep pavement and sidewalk if fertilizer is spilled on these surfaces before applying
irrigation water.

s Purchase only the amount of pesticide that you can reasonably use in a given time period
(month or year depending on the product).

» Triple rinse containers, and use rinse water as product. Dispose of unused pesticide as
hazardous waste.

m Dispose of empty pesticide containers according to the instructions on the container label.
Inspection

» Inspect irrigation system periodically to ensure that the right amount of water is being
applied and that excessive runoff is not occurring. Minimize excess watering, and repair
leaks in the irrigation system as soon as they are observed.

s Inspect pesticide/fertilizer equipment and transportation vehicles daily.

Training
» Educate and train employees on use of pesticides and in pesticide application techniques to

prevent pollution. Pesticide application must be under the supervision of a California
qualified pesticide applicator.

» Train/encourage municipal maintenance crews to use IPM techniques for managing public
green areas.

» Annually train employees within departments responsible for pesticide application on the
appropriate portions of the agency's IPM Policy, SOPs, and BMPs, and the latest IPM
techniques.
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Landscape Maintenance SC-73

» Employees who are not authorized and trained to apply pesticides should be periodically (at
least annually) informed that they cannot use over-the-counter pesticides in or around the
workplace,

m Use a training log or similar method to document training.

Spill Response and Prevention
»  Refer to SC-11, Spill Prevention, Control & Cleanup

s Have spill cleanup materials readily available and in a know in location
a  Cleanup spills immediately and use dry methods if possible.
s Properly dispose of spill cleanup material.

Other Considerations

m The Federal Pesticide, Fungicide, and Rodenticide Act and California Title 3, Division 6,
Pesticides and Pest Control Operations place strict controls over pesticide application and
handling and specify training, annual refresher, and testing requirements. The regulations
generally cover: a list of approved pesticides and selected uses, updated regularly; general
application information; equipment use and maintenance procedures; and record keeping.
The California Department of Pesticide Regulations and the County Agricultural
Commission coordinate and maintain the licensing and certification programs. All public
agency employees who apply pesticides and herbicides in “agricultural use” areas such as
parks, golf courses, rights-of-way and recreation areas should be properly certified in
accordance with state regulations. Contracts for landscape maintenance should include
similar requirements.

s All employees who handle pesticides should be familiar with the most recent material safety
data sheet (MSDS) files.

» Municipalities do not have the authority to regulate the use of pesticides by school districts,
however the California Healthy Schools Act of 2000 (AB 2260) has imposed requirements
on California school districts regarding pesticide use in schools. Posting of notification prior
to the application of pesticides is now required, and IPM is stated as the preferred approach
to pest management in schools.

Requirements
Costs

Additional training of municipal employees will be required to address IPM technigues and
BMPs. IPM methods will likely increase labor cost for pest control which may be offset by lower
chemical costs.

Maintenance
Not applicable
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SC-73 Landscape Maintenance

Supplemental Information
Further Detail of the BMP
Waste Management

Composting is one of the better disposal alternatives if locally available. Most municipalities
either have or are planning yard waste composting facilities as a means of reducing the amount
of waste going to the landfill. Lawn clippings from municipal maintenance programs as well as
private sources would probably be compatible with most composting facilities

Contractors and Other Pesticide Users

Municipal agencies should develop and implement a process to ensure that any contractor
employed to conduct pest control and pesticide application on municipal property engages in
pest control methods consistent with the IPM Policy adopted by the agency. Specifically,
municipalities should require contractors to follow the agency's IPM policy, SOPs, and BMPs;
provide evidence to the agency of having received training on current [PM techniques when
feasible; provide documentation of pesticide use on agency property to the agency in a timely
manner.

References and Resources

King County Stormwater Pollution Control Manual. Best Management Practices for Businesses.
1995. King County Surface Water Management. July. On-line:

Los Angeles County Stormwater Quality Model Programs. Public Agency Activities

Model Urban Runoff Program: A How-To Guide for Developing Urban Runoff Programs for
Small Municipalities. Prepared by City of Monterey, City of Santa Cruz, California Coastal
Commission, Monterey Bay National Marine Sanctuary, Association of Monterey Bay Area
Governments, Woodward-Clyde, Central Coast Regional Water Quality Control Board. July.

1998.

Santa Clara Valley Urban Runoff Pollution Prevention Program. 1997 Urban Runoff
Management Plan. September 1997, updated October 2000.

United States Environmental Protection Agency (USEPA). 2002. Pollution Prevention/Good
Housekeeping for Municipal Operations Landscaping and Lawn Care. Office of Water. Office of

Wastewater Management. On-line: hitp://www.epa.gov/npdes/menuctfbmps/poll 8.htm
L5t
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Site Design & Landscage Planning SD-10

Design Objectives
Maximize Infiltration

Provide Retention

Slow Runoff

Minimize Impervious Land
Coverage

Prohibit Dumping of Improper
Materials

Contain Pollulants

Collect and Convey

HE B8 A&

Description

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

Approach

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

Suitable Applications

Appropriate applications include residential, commercial and industrial areas planned for
development or redevelopment.

Design Considerations
Design requirements for site design and landscapes planning
should conform to applicable standards and specifications of

agencies with jurisdiction and be consistent with applicable
General Plan and Local Area Plan policies.

CALTUNAIA STUNYATIN
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SD-10 Site Design & Landscage Planning

Designing New Installations

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

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

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

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

Conserve Natural Areas during Landscape Planning

If applicable, the following items are required and must be implemented in the site layout

during the subdivision design and approval process, consistent with applicable General Plan and
Local Area Plan policies:

» Cluster development on least-sensitive portions of a site while leaving the remaining land in
a natural undisturbed condition.

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

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

= Promote natural vegetation by using parking lot islands and other landscaped areas.

» Preserve riparian areas and wetlands.

Maximize Natural Water Storage and Infiltration Opportunities Within the Landscape Unit

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

» Maintain natural storage reservoirs and drainage corridors, including depressions, areas of
permeable soils, swales, and intermittent streams. Develop and implement policies and
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Site Design & LandscaEe Planning SD-10

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

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

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

#  Avoid disturbing steep or unstable slopes.

» Avoid disturbing natural channels.

» Stabilize disturbed slopes as quickly as possible.

m  Vegetate slopes with native or drought tolerant vegetation.

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

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

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

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

w Consider other design principles that are comparable and equally effective.

Redeveloping Existing Installations

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

e 00
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SD-10 Site Design & LandscaEe Planning

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

Other Resources

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

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

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

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

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures,
July 2002.
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Efficient Irrigation SD-12
: £ Design Objectives

Bl Maximize Infiltration

B Provide Relention

1  Slow Runoff
Minimize Impervious Land
Coverage
Prohibit Dumping of Improper
Malerials
Contain Pollutants
Collect and Convey

Description

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

Approach

Project plan designs for development and redevelopment should include application methods of
irrigation water that minimize runoff of excess irrigation water into the stormwater conveyance

system,

Suitable Applications

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

Design Considerations
Designing New Installations

The following methods to reduce excessive irrigation runoff should be considered, and
incorporated and implemented where determined applicable and feasible by the Permittee:

= Employ rain-triggered shutoff devices to prevent irrigation after precipitation.
s Design irrigation systems to each landscape area’s specific water requirements.

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

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

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

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

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

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

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

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

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

Redeveloping Existing Installations

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

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

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

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

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures,
July 2002.
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Storm Drain Signage SD-13

Design Objectives
Provide Retention
Slow Runoff
Minimize Impervious Land
Coverage

Prd'nbtt;hm of Improper

Contain Pollulants
Collect and Convey

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

Approach

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

disposal.

Suitable Applications

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

Design Considerations

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

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

s Provide stenciling or labeling of all storm drain inlets and
catch basins, constructed or modified, within the project area
with prohibitive language. Examples include “NO DUMPING

CALFUMESEA STOMMIVATIN
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SD-13 Storm Drain Signage

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

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

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

Redeveloping Existing Installations

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

Additional Information
Maintenance Constderations

m Legibility of markers and signs should be maintained. If required by the agency with
jurisdiction over the project, the owner/operator or homeowner’s association should enter
into a maintenance agreement with the agency or record a deed restriction upon the
property title to maintain the legibility of placards or signs.

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

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

Supplemental Information

Examples

= Most MS4 programs have storm drain signage programs. Some MS4 programs will provide
stencils, or arrange for volunteers to stencil storm drains as part of their outreach program.

Other Resources

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

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

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

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures,
July 2002.
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Trash Storage Areas SD-32

: iption Design Objectives
Trash storage areas are areas where a trash receptacle (s) are Maximize Infillration
located for use as a repository for solid wastes. Stormwater Provide Relention
runoff from areas where trash is stored or disposed of can be Slow Runoff
polluted. In addition, loose trash and debris can be easily = )
transported by water or wind into nearby storm drain inlets, Minimize impervious Land
channels, and/or creeks. Waste handling operations that may be vernge:
sources of stormwater pollution include dumpsters, litter control, Prohibit Dumping of Improper
and waste piles. Materials

B Contain Pollutants
Approach

. . Collect and Convey
This fact sheet contains details on the specific measures required

to prevent or reduce pollutants in stormwater runoff associated
with trash storage and handling. Preventative measures
including enclosures, containment structures, and impervious
pavements to mitigate spills, should be used to reduce the
likelihood of contamination.

Suitable Applications

Appropriate applications include residential, commercial and industrial areas planned for

development or redevelopment. (Detached residential single-family homes are typically
excluded from this requirement.)

Design Considerations

Design requirements for waste handling areas are governed by Building and Fire Codes, and by
current local agency ordinances and zoning requirements. The design criteria described in this
fact sheet are meant to enhance and be consistent with these code and ordinance requirements.
Hazardous waste should be handled in accordance with legal requirements established in Title

22, California Code of Regulation.

Wastes from commercial and industrial sites are typically hauled by either public or commercial
carriers that may have design or access requirements for waste storage areas. The design
criteria in this fact sheet are recommendations and are not intended to be in conflict with
requirements established by the waste hauler. The waste hauler should be contacted prior to the
design of your site trash collection areas. Conflicts or issues should be discussed with the local

agency.

Designing New Installations

Trash storage areas should be designed to consider the following structural or treatment control
BMPs:

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

s Make sure trash container areas are screened or walled to

prevent off-site transport of trash.
#
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SD-32 Trash Storage Areas

= Use lined bins or dumpsters to reduce leaking of liquid waste.

» Provide roofs, awnings, or attached lids on all trash containers to minimize direct
precipitation and prevent rainfall from entering containers.

w Pave trash storage areas with an impervious surface to mitigate spills.
» Do not locate storm drains in immediate vicinity of the trash storage area.

» Post signs on all dumpsters informing users that hazardous materials are not to be disposed
of therein.

Redeveloping Existing Installations

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

Additional Information

Maintenance Considerations

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

Other Raesources

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

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

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

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

m
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