Preliminary Water Quality Management Plan (WQMP)

Appendix C

BMP Details
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NOT FOR CONSTRUCTION

Alternative for underground
infiltration proposed in the northwest
corner of the site (Phase 2).

MC-7200 STORMTECH CHAMBER SPECIFICATIONS

1. CHAMBERS SHALL BE STORMTECH MC-7200.

2. CHAMBERS SHALL BE ARCH-SHAPED AND SHALL BE MANUFACTURED FROM VIRGIN, IMPACT-MODIFIED
POLYPROPYLENE COPOLYMERS.

3. CHAMBERS SHALL MEET THE REQUIREMENTS OF ASTM F2418-16a, "STANDARD SPECIFICATION FOR
POLYPROPYLENE (PP) CORRUGATED WALL STORMWATER COLLECTION CHAMBERS" CHAMBER
CLASSIFICATION 60x101

4. CHAMBER ROWS SHALL PROVIDE CONTINUOUS, UNOBSTRUCTED INTERNAL SPACE WITH NO INTERNAL
SUPPORTS THAT WOULD IMPEDE FLOW OR LIMIT ACCESS FOR INSPECTION.

5. THE STRUCTURAL DESIGN OF THE CHAMBERS, THE STRUCTURAL BACKFILL, AND THE INSTALLATION
REQUIREMENTS SHALL ENSURE THAT THE LOAD FACTORS SPECIFIED IN THE AASHTO LRFD BRIDGE
DESIGN SPECIFICATIONS, SECTION 12.12, ARE MET FOR: 1) LONG-DURATION DEAD LOADS AND 2)
SHORT-DURATION LIVE LOADS, BASED ON THE AASHTO DESIGN TRUCK WITH CONSIDERATION FOR IMPACT
AND MULTIPLE VEHICLE PRESENCES.

6. CHAMBERS SHALL BE DESIGNED, TESTED AND ALLOWABLE LOAD CONFIGURATIONS DETERMINED IN
AACCORDANCE WITH ASTM F2787, "STANDARD PRACTICE FOR STRUCTURAL DESIGN OF THERMOPLASTIC
CCORRUGATED WALL STORMWATER COLLECTION CHAMBERS". LOAD CONFIGURATIONS SHALL INCLUDE: 1)
INSTANTANEOUS (<1 MIN) AASHTO DESIGN TRUCK LIVE LOAD ON MINIMUM COVER 2) MAXIMUM PERMANENT
(75-YR) COVER LOAD AND 3) ALLOWABLE COVER WITH PARKED (1-WEEK) AASHTO DESIGN TRUCK.

7. REQUIREMENTS FOR HANDLING AND INSTALLATION:

«  TOMAINTAIN THE WIDTH OF CHAMBERS DURING SHIPPING AND HANDLING, CHAMBERS SHALL HAVE
INTEGRAL, INTERLOCKING STACKING LUGS.

«  TO ENSURE A SECURE JOINT DURING INSTALLATION AND BACKFILL, THE HEIGHT OF THE CHAMBER
JOINT SHALL NOT BE LESS THAN 3"

«  TO ENSURE THE INTEGRITY OF THE ARCH SHAPE DURING INSTALLATION, a) THE ARCH STIFFNESS
CONSTANT SHALL BE GREATER THAN OR EQUAL TO 450 LBS/IN/IN. THE ASC IS DEFINED IN SECTION
6.2.8 OF ASTM F2418 AND b) TO RESIST CHAMBER DEFORMATION DURING INSTALLATION AT ELEVATED
TEMPERATURES (ABOVE 73° F / 23° C), CHAMBERS SHALL BE PRODUCED FROM REFLECTIVE GOLD OR
YELLOW COLORS.

8. ONLY CHAMBERS THAT ARE APPROVED BY THE SITE DESIGN ENGINEER WILL BE ALLOWED. UPON
REQUEST BY THE SITE DESIGN ENGINEER OR OWNER, THE CHAMBER MANUFACTURER SHALL SUBMIT A
STRUCTURAL EVALUATION FOR APPROVAL BEFORE DELIVERING CHAMBERS TO THE PROJECT SITE AS
FOLLOWS:

«  THE STRUCTURAL EVALUATION SHALL BE SEALED BY A REGISTERED PROFESSIONAL ENGINEER

«  THE STRUCTURAL EVALUATION SHALL DEMONSTRATE THAT THE SAFETY FACTORS ARE GREATER
THAN OR EQUAL TO 1.95 FOR DEAD LOAD AND 1.75 FOR LIVE LOAD, THE MINIMUM REQUIRED BY ASTM
F2787 AND BY SECTIONS 3 AND 12.12 OF THE AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS FOR
THERMOPLASTIC PIPE.

«  THE TEST DERIVED CREEP MODULUS AS SPECIFIED IN ASTM F2418 SHALL BE USED FOR PERMANENT
DEAD LOAD DESIGN EXCEPT THAT IT SHALL BE THE 75-YEAR MODULUS USED FOR DESIGN.

9. CHAMBERS AND END CAPS SHALL BE PRODUCED AT AN ISO 9001 CERTIFIED MANUFACTURING FACILITY.
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IMPORTANT - NOTES FOR THE BIDDING AND INSTALLATION OF MC-7200
CHAMBER SYSTEM

1. STORMTECH MC-7200 CHAMBERS SHALL NOT BE INSTALLED UNTIL THE MANUFACTURER'S
REPRESENTATIVE HAS COMPLETED A PRE-CONSTRUCTION MEETING WITH THE INSTALLERS.

2. STORMTECH MC-7200 CHAMBERS SHALL BE INSTALLED IN ACCORDANCE WITH THE "STORMTECH MC-7200
CONSTRUCTION GUIDE"

3. CHAMBERS ARE NOT TO BE BACKFILLED WITH A DOZER OR EXCAVATOR SITUATED OVER THE CHAMBERS.
STORMTECH RECOMMENDS 3 BACKFILL METHODS:

«  STONESHOOTER LOCATED OFF THE CHAMBER BED.
«  BACKFILL AS ROWS ARE BUILT USING AN EXCAVATOR ON THE FOUNDATION STONE OR SUBGRADE.
«  BACKFILL FROM OUTSIDE THE EXCAVATION USING A LONG BOOM HOE OR EXCAVATOR.

4. THE FOUNDATION STONE SHALL BE LEVELED AND COMPACTED PRIOR TO PLACING CHAMBERS.

5. JOINTS BETWEEN CHAMBERS SHALL BE PROPERLY SEATED PRIOR TO PLACING STONE.

6. MAINTAIN MINIMUM - 9" (230 mm) SPACING BETWEEN THE CHAMBER ROWS.

7. INLET AND OUTLET MANIFOLDS MUST BE INSERTED A MINIMUM OF 12" (300 mm) INTO CHAMBER END CAPS.

8. EMBEDMENT STONE SURROUNDING CHAMBERS MUST BE A CLEAN, CRUSHED, ANGULAR STONE MEETING
THE AASHTO M43 DESIGNATION OF #3 OR #4.

9. STONE SHALL BE BROUGHT UP EVENLY AROUND CHAMBERS SO AS NOT TO DISTORT THE CHAMBER
SHAPE. STONE DEPTHS SHOULD NEVER DIFFER BY MORE THAN 12" (300 mm) BETWEEN ADJACENT
CHAMBER ROWS,

10.  STONE MUST BE PLACED ON THE TOP CENTER OF THE CHAMBER TO ANCHOR THE CHAMBERS IN PLACE
AND PRESERVE ROW SPACING,

11, THE CONTRACTOR MUST REPORT ANY DISCREPANCIES WITH CHAMBER FOUNDATION MATERIAL BEARING
CAPACITIES TO THE SITE DESIGN ENGINEER.

12.  ADS RECOMMENDS THE USE OF "FLEXSTORM CATCH IT" INSERTS DURING CONSTRUCTION FOR ALL INLETS

TO PROTECT THE SUBSURFACE STORMWATER MANAGEMENT SYSTEM FROM CONSTRUCTION SITE
RUNOFF.

NOTES FOR CONSTRUCTION EQUIPMENT

1. STORMTECH MC-7200 CHAMBERS SHALL BE INSTALLED IN ACCORDANCE WITH THE "STORMTECH MC-7200
CONSTRUCTION GUIDE"

2 THE USE OF EQUIPMENT OVER MC-7200 CHAMBERS IS LIMITED:
NO EQUIPMENT IS ALLOWED ON BARE CHAMBERS.
«  NO RUBBER TIRED LOADER, DUMP TRUCK, OR EXCAVATORS ARE ALLOWED UNTIL PROPER FILL
DEPTHS ARE REACHED IN ACCORDANCE WITH THE "STORMTECH MC-7200 CONSTRUCTION GUIDE".
e WEIGHT LIMITS FOR CONSTRUCTION EQUIPMENT CAN BE FOUND IN THE "STORMTECH MC-7200
CONSTRUCTION GUIDE"

3. FULL 36" (900 mm) OF STABILIZED COVER MATERIALS OVER THE CHAMBERS IS REQUIRED FOR DUMP
TRUCK TRAVEL OR DUMPING.

USE OF A DOZER TO PUSH EMBEDMENT STONE BETWEEN THE ROWS OF CHAMBERS MAY CAUSE DAMAGE TO
CHAMBERS AND IS NOT AN ACCEPTABLE BACKFILL METHOD. ANY CHAMBERS DAMAGED BY USING THE "DUMP
AND PUSH" METHOD ARE NOT COVERED UNDER THE STORMTECH STANDARD WARRANTY.

CONTACT STORMTECH AT 1-888-892-2694 WITH ANY QUESTIONS ON INSTALLATION REQUIREMENTS OR WEIGHT
LIMITS FOR CONSTRUCTION EQUIPMENT.

STORMTECH STORMTECH
/ CHAMBERS \ ngRCTPECH CHAMBER CREST
VALLEY
/ T | OUTLET MANIFOLD STIFFENING RIB WEB
e g T LOWER JOINT UPPER JOINT
CORRUGATION CORRUGATION
79.1"
i g REST
FOUNDATION STONE (2010 mm) (Zé%]‘:nm) gTIFEEN\NG
BENEATH CHAMBERS INSTALLED RIB
liaitinia
ADS GEOSYNTHETICS 601T
NON-WOVEN GEOTEXTILE DUAL WALL roor
:gl;EORATED <= BUILD ROW IN THIS DIRECTION
N STORMTECH UNDERDRAIN
LA MR END CAP
60.0" | 328"
(1524 mm) 61.0° (833 mm)
i (1549 mm) INSTALLED
A FOUNDATION STONE | H
AVAN L I\ BENEATH CHAMBERS ‘ a "
! T th-‘
\
ADS GEOSYNTHETICS 601T J_i 100.0" (2540 mm) 44 ‘.7 90.0" (2286 mm) 4.}

/ A NON-WOVEN GEOTEXTILE

NUMBER AND SIZE OF UNDERDRAINS PER SITE DESIGN ENGINEER NOMINAL CHAMBER SPECIFICATIONS

47 (100 mm) TYP FOR SC-310 & SC-160LP SYSTEMS SECTION B-B SIZE (W X H X INSTALLED LENGTH) 100.0" X 60.0" X 79.1" (2540 mm X 1524 mm X 2010 mm)
6" (150 mm) TYP FOR SC-740, DC-780, MC-3500, MC-4500 & MC-7200 SYSTEMS CHAMBER STORAGE 1759 CUBICFEET (4.9

MINIMUM INSTALLED STORAGE* 267.3CUBIC FEET (7. 56 m?)

WEIGHT (NOMINAL) 205 Ibs. (929 kg)

380" L
(965 mm)

NOMINAL END CAP SPECIFICATIONS
SIZE (W X H X INSTALLED LENGTH) 90.0" X 61.0" X 32.8"

5 UNDERDRAIN DETAIL

2286 mm X 1649 mm X 833 mm)

MINIMUM INSTALLED STORAGE* 115.3 CUBIC FEET

(
END CAP STORAGE 39.5 CUBIC FEET (11
(
WEIGHT (NOMINAL) 90 Ibs, (

(40.8 kg)
DO NOT INSTALL

INSERTA-TEE AT
CHAMBER JOINTS

*ASSUMES 12" (305 mm) STONE ABOVE, 9" (229 mm) STONE FOUNDATION AND BETWEEN CHAMBERS,
12" (305 mm) STONE PERIMETER IN FRONT OF END CAPS AND 40% STONE POROSITY.

PARTIAL CUT HOLES AT BOTTOM OF END CAP FOR PART NUMBERS ENDING WITH "B"
PARTIAL CUT HOLES AT TOP OF END CAP FOR PART NUMBERS ENDING WITH "T"
END CAPS WITH A PREFABRICATED WELDED STUB END WITH "

s ;

AT

S
5%

s?ﬁ"’

CONVEYANCE PIPE o
s
i

MATERIAL MAY VARY PART # STUB B [
(PVC, HDPE, ETC.) MC7200IEPPO6T. & (150 mm) 42.54" (1081 mm) -
MC72001EPPO6B - 086" (22 mm)
MC72001EPPOBT 40.50" (1029 mm) —
8" (200
MC72001EPP08B 200 mm) 1.01" (26 mm)
MC72001EPP10T 38.37" (975 mm)
10" (250
MC72001EPP10B 250 mm) 1.33" (34 mm)
INSERTA TEE MC7200IEPP12T 12 (300 mm) 35.69" (807 mm)
CONNECTION ‘NS‘T"ﬁEEEACTEEAETTE% Eg MCT7200IEPP128 1.55" (30 mm)
OVER CORRUGATION MC7200IEPP15T 15" (375 mm) 32.72" (831 mm) —
MCT72001EPP158 1.70" (43 mm)
PLACE ADSPLUS WOVEN GEOTEXTILE MC72001EPP 18T .
(CENTERED ON INSERTA-TEE INLET) OVER SECTION A-A SIDE VIEW MC7200/EPP18TW 29.36" (746 mm) - CUSTOM PREFABRICATED INVERTS
BEDDING STONE FOR SCOUR PROTECTION D —— 18" (450 mm) ARE AVAILABLE UPON REQUEST.
MCT7200IEPP18B UPON REQUES
AT SIDE INLET CONNECTIONS. GEOTEXTILE MAX DIAMETER OF | HEIGHT FROM BASE OF | MC7200IEPP18B | 1.97" (50 mm) INVENTORIED MANIFOLDS INCLUDE
MUST EXTEND 6" (150 mm) PAST CHAMgg? CHAMBER INSERTA TEE MC7200IEPP18BW 12-24" (300-600 mm) SIZE ON SIZE
> - MC72001EPP24T . AND 15-48" (375-1200 mm)
¥ 23.05" (585 -
SC-310 6" (150 mm) 4 (100 mm) MC72001EPP24TW 20 (600 (685 mm) ECCENTRIC MANIFOLDS. CUSTOM
SC-740 10" (250 mm) 4" (100 mm) MC72001EPP24B (600 mm) " INVERT LOCATIONS ON THE MC-7200
DC-780 10" (250 mm) 4" (100 mm) MC72001EPP24BW 2.26" (57 mm) END CAP CUT IN THE FIELD ARE NOT
12" (300 6 (150 367750 285175 RECOMMENDED FOR PIPE SIZES
MC-3500 (300 mm) (150 mm) MC7200IEPP30BW : (750 mm) a (75 mm) GREATER THAN 10" (250 mm). THE
MC-4500 12" (300 mm) 8" (200 mm) L 36" (900 mm) 3.25" (83 mm) INVERT LOCATION IN COLUMN ‘B’
MC7200 12" (300 mm) & (200 mm) MC 42 (1050 mm) 355" (90 mm) ARE THE HIGHEST POSSIBLE FOR
s THE PIPE SIZE
PART NUMBERS WILL VARY BASED ON INLET PIPE MATERIALS. INSERTA TEE FITTINGS AVAILABLE FOR SDR 26, SDR 35, SCH 40 IPS NOTE: ALL DIMENSIONS ARE NOMINAL
CONTACT STORMTECH FOR MORE INFORMATION GASKETED & SOLVENT WELD, N-12, HP STORM, C-900 OR DUCTILE IRON

6 INSERTA-TEE SIDE INLET DETAIL 2 MC-7200 TECHNICAL SPECIFICATIONS

INSTALL FLANP ON 24 (600 ) ACCESS PIPE
PART #: MCT20024RANP

(COVER PIPE CONNECGTION TO END CAP WITH ADS.
‘GEQSYNTHETICS 601T NON-WOVEN GEOTEXTILE
MG-T200 CHAMBER

STORMTECH HIGHLY RECOMMENDS
FLEXSTORM INSERTS IN ANY UPSTREAM
STRUCTURES WITH OPEN GRATES

aLevaTeDBYPAss oL ~_ |

4|

Soue oeeri T

1600 ) HOPE ACGESS P REQURED
1AL CUT END CAP PART #.
TR0 PP 245 ORMCTZ0EPF 248

INSPECTION & MAINTENANCE

 LAYER OF ADSPLUS175 WOVEN GEOTEXTILE BETWEEN
FOUNDATION STONE AND ChA
1073 (31 m) MIN WIDE CONTINUOUS FABRIC WITHOUT SEAMS

STEP1)  INSPECT ISOLATOR ROW PLUS FOR SEDIMENT
A INSPECTION PORTS (IF PRESENT)
A1 REMOVE/OPEN LID ON NYLOPLAST INLINE DRAIN
A2, REMOVE AND CLEAN FLEXSTORM FILTER IF INSTALLED
A3.  USING A FLASHLIGHT AND STADIA ROD, MEASURE DEPTH OF SEDIMENT AND RECORD ON
MAINTENANCE LOG
OPTIONAL INSPECTION PORT A4 LOWER A CAMERA INTO ISOLATOR ROW PLUS FOR VISUAL INSPECTION OF SEDIMENT LEVELS
(OPTIONAL)
ME-T200 END CAP AS5.  IF SEDIMENT IS AT, OR ABOVE, 3" (80 mm) PROCEED TO STEP 2. IF NOT, PROCEED TO STEP 3.
B. ALLISOLATOR PLUS ROWS
B.1 REMOVE COVER FROM STRUCTURE AT UPSTREAM END OF ISOLATOR ROW PLUS
B2.  USING A FLASHLIGHT, INSPECT DOWN THE ISOLATOR ROW PLUS THROUGH OUTLET PIPE
i) MIRRORS ON POLES OR CAMERAS MAY BE USED TO AVOID A CONFINED SPACE ENTRY
ii) FOLLOW OSHA REGULATIONS FOR CONFINED SPACE ENTRY IF ENTERING MANHOLE
B.3. IF SEDIMENT IS AT, OR ABOVE, 3" (80 mm) PROCEED TO STEP 2. IF NOT, PROCEED TO STEP 3.
STEP2) CLEAN OUT ISOLATOR ROW PLUS USING THE JETVAC PROCESS
A FIXED CULVERT CLEANING NOZZLE WITH REAR FACING SPREAD OF 45" (1.1 m) OR MORE IS
PREFERRED
B. APPLY MULTIPLE PASSES OF JETVAC UNTIL BACKFLUSH WATER IS CLEAN
C. VACUUM STRUCTURE SUMP AS REQUIRED
STEP3)  REPLACE ALL COVERS, GRATES, FILTERS, AND LIDS; RECORD OBSERVATIONS AND ACTIONS,
STEP4)  INSPECT AND CLEAN BASINS AND MANHOLES UPSTREAM OF THE STORMTECH SYSTEM.
NOTES

1. INSPECT EVERY 6 MONTHS DURING THE FIRST YEAR OF OPERATION. ADJUST THE INSPECTION INTERVAL
BASED ON PREVIOUS OBSERVATIONS OF SEDIMENT ACCUMULATION AND HIGH WATER ELEVATIONS.

2. CONDUCT JETTING AND VACTORING ANNUALLY OR WHEN INSPECTION SHOWS THAT MAINTENANCE IS
NECESSARY.

3 MC-7200 ISOLATOR ROW PLUS DETAIL

12" (300 mm) MIN WIDTH

CCONCRETE COLLAR NOT REQUIRED
FOR UNPAVED APPLICATIONS

CCONCRETE COLLAR
8" NYLOPLAST INSPECTION PORT
BODY (PART# 2708AG4IPKIT) OR
TRAFFIC RATED BOX W/SOLID
LOCKING COVER

PAVEMENT

4

|_— 4" (100 mm)
SDR 35 PIPE

CONCRETE SLAB
6" (150 mm) MIN THICKNESS

STORMTECH CHAMBER \

| — 4" (100 mm) INSERTA TEE
TO BE CENTERED ON
¢ CORRUGATION VALLEY

NOTE:
INSPECTION PORTS MAY BE CONNECTED THROUGH ANY CHAMBER CORRUGATION VALLEY.

4"PVC INSPECTION PORT DETAIL
4 (MC SERIES CHAMBER)

STORMTECH END CAP

12" (300 mm)
MIN SEPARATION

12" (300 mm) MIN INSERTION

MANIFOLD STUB
MANIFOLD HEADER

MANIFOLD HEADER
MANIFOLD STUB

12" (300 mm)
MIN SEPARATION

12" (300 mm)
MIN INSERTION

NOTE: MANIFOLD STUB MUST BE LAID HORIZONTAL
FOR A PROPER FIT IN END CAP OPENING.

ACCEPTABLE FILL MATERIALS: STORMTECH MC-7200 CHAMBER SYSTEMS

AASHTO MATERIAL
MATERIAL LOCATION DESCRIPTION COMPACTION / DENSITY REQUIREMENT
CLASSIFICATIONS

FINAL FILL: FILL MATERIAL FOR LAYER 'D' STARTS FROM THE ”
o TOP OF THE 'C' LAYER TO THE BOTTOM OF FLEXIBLE ANY SOIL/ROCK MATERIALS, NATIVE SOILS, OR PER ENGINEER'S PLANS. NA ng?:ﬁ&:%mz';ieii\%“ SE"(\JR?I‘\ANGEEENRTSM:L'?ENRSIAE%E[)D

PAVEMENT OR UNPAVED FINISHED GRADE ABOVE. NOTE THAT CHECK PLANS FOR PAVEMENT SUBGRADE REQUIREMENTS. PREPARATION REQUIREMENTS.

PAVEMENT SUBBASE MAY BE PART OF THE 'D' LAYER g

AASHTO M145"
INITIAL FILL: FILL MATERIAL FOR LAYER 'C' STARTS FROM THE | GRANULAR WELL-GRADED SOIL/AGGREGATE MIXTURES, <35% FINES OR A1, A-24, A3 BEGIN COMPACTIONS AFTER 24" (600 mm) OF MATERIAL OVER
o q PROCESSED AGGREGATE. THE CHAMBERS IS REACHED. COMPACT ADDITIONAL LAYERS IN|

TOP OF THE EMBEDMENT STONE (B’ LAYER) TO 24" (600 mm) "
c ABOVE THE TOP OF THE CHAMBER. NOTE THAT PAVEMENT OR 12" (300 mm) MAX LIFTS TO A MIN. 95% PROCTOR DENSITY FOR

SUBBASE MAY BE A PART OF THE ' LAYER MOST PAVEMENT SUBBASE MATERIALS CAN BE USED IN LIEU OF THIS WELL GRADED MATERIAL AND 95% RELATIVE DENSITY FOR

AASHTO M43' PROCESSED AGGREGATE MATERIALS.
3,357, 4, 467, 5, 56, 57, 6, 67, 68, 7, 78, 8, 89, 9, 10

EMBEDMENT STONE: FILL SURROUNDING THE CHAMBERS' AASHTO M43"
B FROM THE FOUNDATION STONE (A’ LAYER) TO THE 'C' LAYER CLEAN, CRUSHED, ANGULAR STONE 3.4 NO COMPACTION REQUIRED.

ABOVE. .

FOUNDATION STONE: FILL BELOW CHAMBERS FROM THE AASHTO M43 25
A SUBGRADE UP TO THE FOOT (BOTTOM) OF THE CHAMBER CLEAN, CRUSHED, ANGULAR STONE 34 PLATE COMPACT OR ROLL TO ACHIEVE A FLAT SURFACE.

PLEASE NOTE:
THE LISTED AASHTO DESIGNATIONS ARE FOR GRADATIONS ONLY. THE STONE MUST ALSO BE CLEAN, CRUSHED, ANGULAR. FOR EXAMPLE, A SPECIFICATION FOR #4 STONE WOULD STATE: "CLEAN, CRUSHED, ANGULAR NO. 4 (AASHTO M43) STONE"

2 STORMTECH COMPACTION REQUIREMENTS ARE MET FOR ‘A’ LOCATION MATERIALS WHEN PLACED AND COMPACTED IN 9" (230 mm) (MAX) LIFTS USING TWO FULL COVERAGES WITH A VIBRATORY COMPACTOR.

3. WHERE INFILTRATION SURFACES MAY BE COMPROMISED BY COMPACTION, FOR STANDARD DESIGN LOAD CONDITIONS, A FLAT SURFACE MAY BE ACHIEVED BY RAKING OR DRAGGING WITHOUT COMPACTION EQUIPMENT. FOR SPECIAL LOAD DESIGNS, CONTACT STORMTECH FOR
COMPACTION REQUIREMENTS.

4. ONGE LAYER 'C' IS PLACED, ANY SOIL/MATERIAL CAN BE PLACED IN LAYER 'D' UP TO THE FINISHED GRADE. MOST PAVEMENT SUBBASE SOILS CAN BE USED TO REPLACE THE MATERIAL REQUIREMENTS OF LAYER 'C' OR 'D' AT THE SITE DESIGN ENGINEER'S DISCRETION.

ADS GEOSYNTHETICS 601T NON-WOVEN GEOTEXTILE ALL AROUND
CLEAN, CRUSHED, ANGULAR STONE IN A & B LAYERS

PAVEMENT LAYER (DESIGNED
/ BY SITE DESIGN ENGINEER)
¥
HOTTOM OF FLEXIBLE PAVEMENT. FOR UNPAVED f 70
szTALumons JINERE RUTTING FON VECLES AT OCCLR 20
PERIMETER STONE EASE COVER TO ' (750 . | (21 m)
(SEE NOTE 4) - a (600 mm) MIN*
12" (300 mm) MIN '
EXCAVATION WALL 60" *“THIS CROSS SECTION DETAIL REPRESENTS

MINIMUM REQUIREMENTS FOR INSTALLATION
PLEASE SEE THE LAYOUT SHEET(S) FOR
PROJECT SPECIFIC REQUIREMENTS.

(CAN BE SLOPED OR VERTICAL) (1524 mm)

(Ot '{F
b‘)&—)
il

)
_-;"'

T DEPTH OF STONE TO BE DETERMINED
BY SITE DESIGN ENGINEER 9" (230 mm) MIN
12" (300 mm) MIN
100" (2540 mm)

MC-7200 12" (300 mm) MIN

END CAP

SUBGRADE SOILS (230 mm) MIN

(SEE NOTE 3)

NOTES:

1. CHAMBERS SHALL MEET THE REQUIREMENTS OF ASTM F2418, "STANDARD SPECIFICATION FOR POLYPROPYLENE (PP) CORRUGATED WALL STORMWATER COLLECTION CHAMBERS" CHAMBER CLASSIFICATION 60x101
2. MC-7200 CHAMBERS SHALL BE DESIGNED IN ACCORDANCE WITH ASTM F2787 "STANDARD PRACTICE FOR STRUCTURAL DESIGN OF THERMOPLASTIC CORRUGATED WALL STORMWATER COLLECTION CHAMBERS".
3. THE SITE DESIGN ENGINEER IS RESPONSIBLE FOR ASSESSING THE BEARING RESISTANCE (ALLOWABLE BEARING CAPACITY) OF THE SUBGRADE SOILS AND THE DEPTH OF FOUNDATION STONE WITH CONSIDERATION
FOR THE RANGE OF EXPECTED SOIL MOISTURE CONDITIONS.
4. PERIMETER STONE MUST BE EXTENDED HORIZONTALLY TO THE EXCAVATION WALL FOR BOTH VERTICAL AND SLOPED EXCAVATION WALLS.
5. REQUIREMENTS FOR HANDLING AND INSTALLATION:
*  TOMAINTAIN THE WIDTH OF CHAMBERS DURING SHIPPING AND HANDLING, CHAMBERS SHALL HAVE INTEGRAL, INTERLOCKING STACKING LUGS.
«  TO ENSURE A SECURE JOINT DURING INSTALLATION AND BACKFILL, THE HEIGHT OF THE CHAMBER JOINT SHALL NOT BE LESS THAN 3".
*  TO ENSURE THE INTEGRITY OF THE ARCH SHAPE DURING INSTALLATION, a) THE ARCH STIFFNESS CONSTANT AS DEFINED IN SECTION 6.2.8 OF ASTM F2418 SHALL BE GREATER THAN OR EQUAL TO 500 LBS/FT/%.
AND b) TO RESIST CHAMBER DEFORMATION DURING INSTALLATION AT ELEVATED TEMPERATURES (ABOVE 73° F / 23° C), CHAMBERS SHALL BE PRODUCED FROM REFLECTIVE GOLD OR YELLOW COLORS
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888-892-2694 | WWW.STORMTECH.COM

StormTech®
Chamber System

4640 TRUEMAN BLVD
HILLIARD, OH 43026
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Advanced Drainage Systems, Inc.
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7 MC-SERIES END CAP INSERTION DETAIL

1 MC-7200 CROSS SECTION DETAIL
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GENERAL RECOMMENDATIONS AND ARE NOT SPECIFIC FOR THIS PROJECT, UNLESS THE PLANS ARE SIGNED AND SEALED BY THE SITE DESIGN ENGINEER. THE SITE DESIGN ENGINEER SHALL REVIEW THESE DETAILS PRIOR TO CONSTRUCTION AND SEALING THE DOCUMENT. IT IS THE SITE DESIGN ENGINEER'S RESPONSIBILITY TO

ENSURE THE DETAILS PROVIDED HEREIN MEETS OR EXCEEDS THE APPLICABLE NATIONAL, STATE, OR LOCAL REQUIREMENTS AND TO ENSURE THAT THE DETAILS PROVIDED HEREIN ARE ACCEPTABLE FOR THIS PROJECT.

ADVANCED DRAINAGE SYSTEMS, INC.




NOT FOR CONSTRUCTION

79.1"
(2010 mm)
INSTALLED

Alternative for underground infiltration proposed in the northwest'corner of the site (Phase 2).

STIFFENING RIB

LOWER JOINT
CORRUGATION

83.4"
(2120 mm)

|7 100.0" (2540 mm) 4|

NOMINAL CHAMBER SPECIFICATIONS
SIZE (W X H X INSTALLED LENGTH)
CHAMBER STORAGE

MINIMUM INSTALLED STORAGE*
WEIGHT (NOMINAL)

NOMINAL END CAP SPECIFICATIONS
SIZE (W X H X INSTALLED LENGTH)
END CAP STORAGE

MINIMUM INSTALLED STORAGE*
WEIGHT (NOMINAL)

100.0" X 60.0" X 79.1"

CREST
WEB

UPPER JOINT
CORRUGATION

CREST
STIFFENING
RIB

FOOT

|—— 90.0" (2286 mm)

2540 mm X 1524 mm X 2010 mm)

(
175.9 CUBIC FEET (4.98 m?)
267.3 CUBIC FEET (7.56 m?)
205 Ibs. (92.9 kg)

90.0" X 61.0" X 32.8"

2286 mm X 1549 mm X 833 mm)

(
39.5 CUBIC FEET (1.12 m3)
115.3 CUBIC FEET (3.26 m?)
90 Ibs. (40.8 kg)

*ASSUMES 12" (305 mm) STONE ABOVE, 9" (229 mm) STONE FOUNDATION AND BETWEEN CHAMBERS,
12" (305 mm) STONE PERIMETER IN FRONT OF END CAPS AND 40% STONE POROSITY.

PARTIAL CUT HOLES AT BOTTOM OF END CAP FOR PART NUMBERS ENDING WITH "B"
PARTIAL CUT HOLES AT TOP OF END CAP FOR PART NUMBERS ENDING WITH "T"
END CAPS WITH A PREFABRICATED WELDED STUB END WITH "W"

32.8"
(833 mm)
INSTALLED

NOTE: ALL DIMENSIONS ARE NOMINAL

CUSTOM PREFABRICATED INVERTS

INVENTORIED MANIFOLDS INCLUDE

ECCENTRIC MANIFOLDS. CUSTOM

INVERT LOCATIONS ON THE MC-7200
END CAP CUT IN THE FIELD ARE NOT

PART # STUB B C
MC7200IEPPO6T 42.54" (1081 mm)
6" (150 mm
MC7200IEPPOGB ( ) 0.86" (22 mm)
MC7200[EPPOST 6" (200 mm) 40.50" (1029 mm) =
MC7200IEPP08B 1.01" (26 mm)
MC7200[EPP10T 38.37" (975 mm)
10" (250 mm
MC7200IEPP10B ( ) 1.33" (34 mm)
MC7200[EPP12T 35.69" (907 mm)
12" (300 mm
MC7200IEPP12B ( ) 1.55" (39 mm)
MC7200[EPP15T 32.72" (831 mm)
15" (375 mm
MC7200IEPP15B ( ) 1.70" (43 mm) f
MC7200IEPP18T 26.36" (746 mm)
MC7200IEPP18TW .
18" (450 mm) ARE AVAILABLE UPON REQUEST.
MC7200IEPP18B -
- 1.97" (50 mm)
MC7200IEPP18BW 12-24" (300-600 mm) SIZE ON SIZE
MC7200IEPP24T 23.05" (585 mm) AND 15-48" (375-1200 mm)
MC7200IEPP24TW .
MC7200IEPP24B 247 (600 mm)
MC7200IEPP24BW 2.26" (37 mm)
RECOMMENDED FOR PIPE SIZES
MC7200[EPP30BW 30" (750 mm) 2.95" (75 mm) GREATER THAN 10° (250 mm, THE
MC7200IEPP36BW 36" (900 mm) — 3.25" (83 mm) INVERT LOCATION IN COLUMN 'B'
MC7200IEPP42BW 42" (1050 mm) -— 3.55" (90 mm) ARE THE HIGHEST POSSIBLE FOR

THE PIPE SIZE.



NOT FOR CONSTRUCTION

Alternative for underground infiltration proposed in the northwest corner of the site (Phase 2).

IS YOUR STORMWATER SYSTEM TAKING UP
TOO MUCH SPACE?

Reduce the size with the R-Tank System, an efficient With an unlimited array

anq versatile gnderground stormwater storage system. of system footprints and

This system will reduce your underground stormwater configu rations. R-Tank solves

storage system footprint to resolve a utility conflict or t h'st 1'.'. bl b

free up space for a future expansion. oug S ormwater probiems by
adapting to the needs of your

It Wi|.| also provide additional optiqns for vehicular site - whether you rre designing

loading and cover depths, and deliver greater a project at the beach with

installati tility. . .

nstatiation versatity minimal depth over a water table

DOES YOUR PROJECT REQUIRE A UNIQUE or a deep system in the hills.

SOLUTION DUE TO DEPTH OR TRAFFIC
LOADS?

With five different module configurations, R-Tank
provides system height options from 2" to over 7' deep.

It also delivers support for HS-20 and HS-25 traffic, with
—°
cover depths from 6" to over 16'. |

TAN




BENEFITS

HIGH CAPACITY
*  95% void internal area

STRENGTH
+ Easily supports traffic loading from parking lots
and roads

*  Module options for HS-20 and HS-25 rating with
cover depths from 6 inches to 16 feet

DESIGN & CONSTRUCTION VERSATILITY

* Modules can be combined into various shapes
efficiently and effectively use space

+ Varied height from 2 inches to 7 feet

INCREASED INFILTRATION AND

EXILFILTRATION

+ Outer shell is 90% open

+ Increases groundwater recharge, reducing post-
construction discharge volumes

EASY TO TRANSPORT
+ Can be supplied unassembled for reduced
delivery costs

LIGHTWEIGHT AND QUICK TO INSTALL
« Installed by hand; no cranes required
+ Reduces site access delays

RECYCLED CONTENT
+  Manufactured with recycled polypropylene

* Light Duty module (30 psi)

* Ideal for applications in green space

+ Not rated for vehicular traffic

* 12" Minimum cover, 36” maximum cover
* Fourinternal plates

@maﬁig)

=)

* Heavy Duty module (33.4 psi)

* Standard module for HS-20 traffic
applications

e 20" Minimum cover,

* 84" Maximum cover

* Fiveinternal plates

RTAN K
®
<
* Super Duty module (42.9 psi)
* Higher safety factors for shallow traffic
applications and deeper cover
* 18" Minimum cover,
* 120" Maximum cover

* Fiveinternal plates

S
* Ultra Duty module (134.2 psi)
* Traffic loads with 12" of cover
* Available from 14" - 66" tall
* Ideal for high water table sites

1))

—

®

* Extreme Duty module (240.2 psi)
* Traffic loads with 6" cover
* 16.5 maximum cover

* Available from 2" - 10’ tall
*  90% void




Many factors will influence the design of the R-Tank®
system. While this list is not intended to be all-inclusive,
the following design considerations are worth
highlighting:

1. PRE-TREATMENT

Removing pollutants from runoff before they enter

an underground detention system is the smart way to
design & build a system. Trash Guard Plus® (see page 6)
is a great tool for this. Be sure the system you select will
remove, heavy sediments, gross pollutants (trash) and
biodegradable debris.

2. BACKFILL MATERIALS

Backfill materials should be stone (<1.5” in diameter) or
soil (GW, GP SW or SP per the Unified Soil Classification
System). Material must be free from lumps, debris

and sharp objects that could cut the geotextile. See

the R-Tank® narrative specification section 2.03 for
additional information.

3. RUNOFF REDUCTION

Most designs incorporate an outlet to drain the system
at a controlled rate and/or an overflow to prevent
flooding in extreme events. Any infiltration that can be
achieved on the site should also be taken advantage of.
Consider raising the invert of your outlet or creating a
sump to capture and infiltrate the water quality volume
whenever possible.

TOTAL COVER: 20" MINIMUM AND 84" MAXIMUM. FIRST 12" MUST BE — NOTES:
FREE DRAINING BACKFILL (SPEC SECTION 2.03B): STONE <1.5" OR SOIL 1.

4. WATER TABLE

While installing R-Tank® below the water table is
manageable, a stable base must be created to account
for the system'’s ability to drain water out or limit its
ability to enter the system. If a liner is used to prevent
ground water from entering, measures must be taken to
prevent the system from floating.

5. CONSTRUCTION LOADS

Construction loads are often the heaviest loads the
system will experience. Care must be taken during
backfilling and compaction (see specification section
3.05), and post-installation construction traffic should be
routed around the system (Install Guide step 12).

6. LATERAL LOADS

As systems get deeper, the loads acting on the sides of
the tank increase. While vertical loads often control the
design, lateral loads should also be considered.

7. R-TANK MODULES

Selecting the right module for your application is critical.
See page 3 and the specs on the back of this brochure,
for details. Our team is also here to help!

8. LOAD MODELING

A safety factor of >1.75 is required when designing an
R-Tank System using the AASHTO LRFD Bridge Design
Specifications. It is also necessary to run your own
loading model with specific site requirements. Example
models can be found in our Tech Note on loading
capabilities, and minimum cover requirements can be
found in the specs on the back of this brochure.

FOR COMPLETE MODULE DATA, SEE APPROPRIATE R-TANK> MODULE SHEET .

(USCS CLASS GW, GP, SW OR SP). ADDITIONAL FILL MAY BE 2. INSTALLATIONS PER THIS DETAIL MEET GUIDELINES OF HL-93 LOADING PER THE AASHTO LRFD

STRUCTURAL FILL (SPEC SECTION 2.03C): STONE OR SOIL (USCS
CLASS SM, SP, SW, GM, GP OR GW) WITH MAX CLAY CONTENT<10%,
MAX 25% PASSING NO. 200 SIEVE, AND MAX PLASTICITY INDEX OF 4. A

BRIDGE DESIGN SPECIFICATIONS, CUSTOMARY U.S. UNITS, 7TH EDITION, 2014 WITH 2015 AND
2016 INTERIM REVISIONS.
. PRE-TREATMENT STRUCTURES NOT SHOWN.

3
MIN. 12" COVER MUST BE MAINTAINED BETWEEN BACKFILL 4. FOR INFILTRATION APPLICATIONS, GEOTEXTILE ENVELOPING R-TANK SHALL BE ACF M200 (PER

EQUIPMENT AND THE TOP OF THE R-TANK™ SYSTEM AT ALL TIMES.
TOTAL HEIGHT OF TOP BACKFILL SHOULD NOT EXCEED 7'. CONTACT
ACF ENVIRONMENTAL IF MORE THAN 7' OR LESS THAN 20" OF TOP
BACKFILL IS REQUIRED (FROM TOP OF TANK TO TOP OF PAVEMENT).

UTILITY MARKERS AT-
CORNERS (TYP.)

SPEC SECTION 2.02A) AND BASE SHALL BE 4" MIN. UNCOMPACTED FREE DRAINING BACKFILL
(SPEC SECTION 2.03A) TO PROVIDE A LEVEL BASE. SURFACE MUST BE SMOOTH, FREE OF LUMPS
OR DEBRIS, AND EXTEND 2' BEYOND R-TANKHD FOOTPRINT.

PAVED
/ SURFACE

GEOGRID (ACF BX-12 OR EQUAL) PLACED 12" ABOVE THE R-TANKH>
SYSTEM. OVERLAP ADJACENT PANELS BY 18" MIN. GEOGRID
SHOULD EXTEND 3' BEYOND THE EXCAVATION FOOTPRINT.

i 36" (0.91 m) MIN. COVER FROM FINISH

20" (0.51 m) MIN.

INLET PIPE

GRADE TO TOP OF TANK:
84" (2.13 m) MAX.

| OPTIONAL
—=— OoverFlow

PIPE

3" (0.08 m) MIN.

R-TANKH UNITS WRAPPED IN 8 OZ.
NONWOVEN GEOTEXTILE (OR EQUAL)
LOAD RATING: 33.4 PSI (MODULE ONLY)

SUBGRADE / EXCAVATION LINE: COMPACT PER
SPEC SECTION 3.02 D. A BEARING CAPACITY
OF 2,000 PSF MUST BE ACHIEVED PRIOR TO
INSTALLING R-TANK™

BASE: 3" MIN. BEDDING MATERIAL (SPEC SECTION
2.03A) MAY BE STONE (<1.5") OR SOIL (USCS CLASS GW,
GP, SW OR SP). MUST BE FREE OF LUMPS AND DEBRIS,
AND EXTEND 2' BEYOND R-TANK"®. COMPACT PER
SPEC SECTION 3.03 A. NATIVE SOILS MAY BE USED IF
THEY MEET THE REQUIREMENTS OF SPEC SECTION
2.03A AND ARE ACCEPTED BY OWNER'S ENGINEER.

=i OPTIONAL
= oumer

PIPE

SIDE BACKFILL: 24" MIN. OF FREE DRAINING
BACKFILL (SPEC SECTION 2.03B): STONE <1.5”
OR SOIL (USCS CLASS GW, GP, SW OR SP).
MUST BE FREE FROM LUMPS, DEBRIS AND
OTHER SHARP OBJECTS. SPREAD EVENLY TO
PREVENT R-TANK"® MOVEMENT. COMPACT
SIDE BACKFILL WITH POWERED MECHANICAL

COMPACTOR IN 12" LIFTS (PER SPEC SECTION
3.05A2).
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As much of the nation’s Gray Infrastructure continues to decay, new concepts for rebuilding it are emerging through

Green Infrastructure (Gl) and Low Impact Development (LID). This type of reconstruction moves beyond traditional
systems that do one thing well, to systems that accomplish multiple objectives simultaneously.

ACF Environmental has several technologies that dovetail with the goals of LID and Gl and can play a significant role in
the redevelopment process.

ey, &,

R_.I.ANK® * Stores and moves runoff
* Moves water slowly, increasing time of concentration
* Open system encourages infiltration
* Fully accessible for maintenance

Pipe and stone are used in traditional systems to move * Stores 138% more water than stone
and store runoff. R-Tank accomplishes the same purpose * Maximizes storage potential of Gl practices

with several additional benefits. * Easily handles traffic loads
* Ships flat to reduce site disturbance

EFFICIENT A
SUBSURFACE /3
STORAGE /34

By RUNG * Handles all vehicular loads
EC) hu E § PERMEABI'E PAVEMENTS * Drains ten times faster than competing pervious
5 pavements

* Reduces long-term maintenance costs

Traditional pavements move vehicles efficiently, but
are easily damaged by stormwater. ACF Environmental
specializes in permeable pavements that handle traffic

* Encourages infiltration

Pair with R-Tank® to maximize water storage and
transport

loads, while providing surface infiltration rates 10x higher
than traditional pervious pavements, helping reduce the
expense of long-term maintenance.

VEGETATED/ . . .
BIOLOGICAL H]GAI.P“INT Adds aesthetic value to properties
TREATMENT * (Cleans runoff to improve water quality

SYSTEM * Reduces space requirements and maintenance costs
of traditional bioretention systems
* Encourages infiltration to reduce volume of water

Traditional landscaping adds aesthetic value to

projects, but has more potential. Many developers discharged
turn to bioretention, but are forced to surrender * Pairs with R-Tank® to maximize water storage and
massive land areas and dedicate significant future transport

funds to maintenance. FocalPoint reduces the space
requirements and maintenance costs of bioretention by
up to 90% while providing similar pollutant removal.

e R b R R e SR

R-Tank maximizes the storage capabilities of
bioretention and permeable pavement systems.




DESIGNING AN R-TANK SYSTEM WITH LONGEVITY & MAINTENANCE IN MIND IS A THREE-STEP PROCESS:

1. PREVENT 2. ISOLATE

Keep debris and sediment out of Trap solid pollutants inside the

the system by pre-treating runoff maintenance row (see Maintenance
with the Trash Guard Plus® unit Row drawing below) where they

(see below). For a more centralized  can be easily removed, using the
Maintenance Modules (available
having the R-Tank units penetrate in LD, HD, and UD only). These

approach, you could consider

the connecting structure, which modules are wrapped in geotextile
allows the use of the R-Tank® as to retain solids and are fully
its own trash screen. This works accessible by conventional jet-

best with a structure that includes  vac systems to remove captured

a sump (see Inlet Connection pollutants.
drawing below).

BACKFILL COMPACTED TO 95%
GEOGRID STANDARD PROCTOR DENSITY / PAVED SURFACE

INLET STRUCTURE TYPE AND SIZE
TO BE DETERMINED BY ENGINEER

~ OPTIONAL INLET PIPE
P —7 =
[ ] 3

80Z NONWOVEN

GEOTEXTILE
SUMP DEPTH TO BE

R-TANK UNITS DETERMINED BY ENGINEER

o H*HH (=]
OPTIONAL OUTLET PIPE HIL == EII=IE IIII Il

24" MIN.- 3 MIN. BASE MATERIAL BASE MATERIALS
AS REQUIRED

SECTION VIEW

INLET CONNECTION

MAINTENANCE PREVENTION

TRASH GUARD PLUS ©

Trash Guard Plus®is a patented stormwater pretreatment
device that captures debris, sediment and floatables. Easy
to install and maintain, it is a fraction of the cost of other
pretreatment devices.

BENEFITS

« Simple retrofit to existing catch basins

« Installs without heavy equipment

* Quick and easy assembly

« Adjusts to irregular catch basin bottoms and/or walls

« Eliminates stormwater trash at public parks, beaches, and waterways

«  Removes harmful nutrients and regulated metals

3. PROTECT

Ensure a long system life by
including maintenance ports to
remove any pollutants that evade
the pre-treatment system and
maintenance row. Maintenance
ports should be specified within
10" of inlet and outlet connections,
and roughly 50" on center (see
detail on page 7).




MODULE DRAWING - DOUBLE

2815°

1575

MAINTENANCE MODULE - DOUBLE

COMPOSITE DETAILS

MAINTENANCE PORT
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D

SELECTING THE RIGHT R-TANK MODULE

16.25° FRAME AND
BACKFILL COMPACTED TO COVER
55% STANDARD PROCTOR 20 v RENFORCED |
NOTES ENSITY M"'NTEN":";CE WHERE REQUIRED
'« THIS PORT IS USED TO PUMP WATER INTO THE SYSTEM RT PAVED SURFACE
AND RE-SUSPEND ACCUMULATED SEDIMENT SO THAT IT
MAY BE PUMPED OUT. —~—
*  MINIMUM REQUIRED MAINTENANCE INCLUDES A - GEOGRID
QUARTERLY INSPECTION DURING THE FIRST YEAR OF
OPERATION AND A YEARLY INSPECTION THEREAFTER. A
FLUSH AS NEEDED,
+ ONLYR-TANK' AND R-TANK™® MAY BE USED IN TRAFFIC 1t — 7 — [ 7 — — —
APPLICATIONS. NNON-CORROSIVE HOSE CLAMP
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PIPE NOTCHING
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PLASTIC, SLATE
OR EQUIVALENT

Min. 6”

Green Space - No Traffic

Green Space - No Traffic

Green Space - No Traffic

Green Space - No Traffic

HS-20

1 211

Green Space - No Traffic

Green Space - No Traffic

Green Space - No Traffic

HS-20%*

HS-20

14"

Green Space - No Traffic

Green Space - No Traffic

Green Space - No Traffic

HS-20

HS-20

1 8"

Green Space - No Traffic

Green Space - No Traffic

HS-20

HS-20

HS-20

2011

Green Space - No Traffic

HS-20

HS-20

HS-20

HS-20

24"

Green Space - No Traffic

HS-20

HS-20

HS-20

HS-20

36"

Green Space - No Traffic

HS-20

HS-20

HS-20

HS-20

48"

HS-20

HS-20

HS-20

HS-20

60"

HS-20

HS-20

HS-20

HS-20

7211

HS-20

HS-20

HS-20

84"

HS-20

HS-20

120"

HS-20

HS-20

160"

HS-20

Max. 200"

HS-20

HS-20 designation based on AASHTO LRFD Bridge Design Spec for single lane traffic. HS-25 loading is available. Call ACF for details.
*Cover depth is measured from top of module to finished grade or top of pavement
**The UD module requires STONE backfill (not soil) on sides at this depth



Module Width : Length Height Volume
(Segments) (inch) (inch) (in/ft) (cf)
Mini 15.75  28.15 : 9.45"/0.79' 2.42
Single(1) 15.75 = 28.15 @ 17.32"/1.44 4.44
Single + Mini(1.5): 15.75 = 28.15 = 25.98"/2.17' 6.67
Double (2) 15.75 © 28.15 : 33.86"/2.82' 8.69
Double + 1575 : 28.15 : 42.52"/3.54' : 10.91
Mini(2.5)
Triple (3) 15.75 © 28.15 : 50.39"/4.20" = 12.93
Triple + Mini(3.5). 15.75 = 28.15 = 59.06"/4.92' | 15.15
Quad(4) 15.75 : 28.15 : 66.93"/5.58 @ 17.17
Quad + 15.75 = 28.15 @ 75.59"/6.30" : 19.39
Mini(4.5)
Pent(5) 15.75 28.15 = 83.46"6.96" : 21.41
*Weights shown are for LD/HD modules.
Module Width = Length Height Volume
(Segments) (inch) (inch) (in/ft) (cf)
Single (1) 2362 @ 23.62 i 1417"1.18 4.57
Double (2) 23.62 : 23.62 : 27.17"/2.26' 8.77
Triple (3) 23.62 @ 23.62 : 40.16"/3.35 @ 1297
Quad (4) 23.62 : 23.62 : 53.15"/4.43 = 17.16
Pent (5) 23.62 @ 23.62 @ 66.14"/5.5 21.35
Item Description
Void Area Volume available for water storage
Surface Area Void % of exterior available for infiltration
Compressive Strength: ASTM D 2412/ ASTM F 2318
Unit Weight Weight of plastic per cubic foot of
tank
Rib Thickness Thickness of load-bearing members
Service Temperature : Safe temperature range for use
Recycled Content Use of recycled polypropylene
Minimum Cover Cover required for HS-20 loading
Cover required for HS-25 loading
Maximum Cover Maximum allowable cover depth

Capacity | Weight*

(cf)
2.30
4.22
6.33
8.25
10.36

12.28
14.39
16.31
18.42

20.34

(Ibs)
10.1/10.9
15.7/17.3
23.6/25.9
29.1/32.3
37.0/41.0

42.5/47.4
50.4/56.0
55.9/62.4
63.8/71.0

69.3/77.4

Capacity : Weight

(cf)
4.35
8.33
12.32
16.30
20.29

(Ibs)
21.2
39.0
56.8
74.6
92.4

Value
95%
90%

30.0 psi
3.29 Ibs/cf

0.18"

14

-167°F

100%
Not traffic rated
Not traffic rated

36"

Module
(Segments)

Single (1)
Double (2)
Triple (3)
Quad (4)
Pent (5)
Hex (6)
Septa (7)
Octo (8)
Nono (9)
Decka (10)

Width : Length
(inch) (inch)

15.75 28.15
15.75 28.15
15.75 28.15
15.75 28.15
15.75 28.15
15.75 28.15
15.75 28.15
15.75 28.15
15.75 28.15
15.75 28.15

Module
(Segments)

Single (1)
Double (2)
Triple (3)
Quad (4)
Pent (5)

Width | Length
(inch) (inch)

19.68 23.62
19.68 23.62
19.68 23.62
19.68 23.62
19.68 23.62

Height Volume
(in/ft) (cf)
9.457/0.79 242
18.12"/1.51 4.64
26.797/2.23 6.86
35.467/2.96’ 9.08
44.13"/3.68’ 11.30
52.807/4.40° 13.52
61.477/5.12’ 15.74
70.14/5.85’ 17.96
78.817/6.57 20.18
87.48°(7.29 22.40

Height Volume

(inch) (cf)
1.97 0.53
3.94 1.06
5.91 1.59
7.87 2.12
9.84 2.65

Note: XD modules may be stacked up to 10’ tall (60 layers).

33.4 psi
3.62 Ibs/cf

0.18"
-14-167°F
100%
20"
24"
6.99'

42.9 psi
3.96 Ibs/cf

0.18"
-14-167°F
100%
18"

18"
9.99

For more information about Stormwater Management, call at 800.448.3636 or email us at info@acfenv.com

Value
95%
90%

134.2 psi
4.33 |bs/cf

-14-167°F
100%
12"-14"
157-17"
5.0'

Capacity : Weight

(cf) (Ibs)
2.30 10.95
4.41 19.58
6.52 28.21
8.63 36.84
10.74 45.47
12.84 54.10
14.95 62.73
17.06 71.36
19.17 79.99
21.28 88.62

Capacity | Weight

(cf) (Ibs)
0.48 4
0.95 8
1.43 12
1.91 16
2.38 20

Value
90%
90%

240.2 psi
7.55 Ibs/cf

-14-167°F
100%

ENVIRONMENTAL '
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R-TANK & HS-20 LOADS

The R-Tank system is capable of easily supporting AASHTO HS-20 and HS-25 loads with safety factors of
1.75 or higher. The system has been used in a variety of applications around the world with tremendous
success. Read on and we'll explain how the R-Tank handles heavy loads, and why it will work under HS-20
loads for your project.

Bearing Capacity

The R-Tank’s ultimate design load comes from the results of a

compression test performed according to ASTM D 2412 & ASTM F

2418, which are the industry standard tests for loading of under-

ground detention systems. Testing was performed by TRI Environ-

mental, and their report along with a technical note about the test =
methodology is available to supplement this document.

Typical Load Galculation

The AASHTO HS-20 Standard uses a 32,000 |bs axle as the design
load (two axles at 25,000 Ibs each at depths greater than 38”). To
conservatively model the R-Tank’s performance under these types

of traffic loads, several steps are taken and additional factors con- R-Tank has been chosen for tough
sidered: applications all over the world.

* The axle load is distributed to two sets of dual wheels, each
10" x 20" at 80 psi

* The tire contact area is transferred down through the cover
layers at a conservative 1:2 angle (33%) to determine the
Area of Applied Load on the top of the R-Tank

* An impact factor is added to account for the movement of
the load

* Weight of cover material in a saturated condition is added
(130 Ibs/cf)

With these factors in place, the HS-20 load can be modeled and the
resulting safety factor determined. The table on page 2 shows how
the R-Tank performs at various depths of cover, and it suggests
which module should be used. Since most projects are designed for
HS-20 loads in parking lots, this table is ideal for most installations.

Unconfined Compression Test

If you are designing for HS-25 loads, or if you are considering ap-
plications with multiple HS-20 loads regularly travelling in multiple
parallel lanes (for example, active roadways or shipping terminals),
tables for these specific circumstances are available.

For more information about our products, contact Inside Sales at 800.448.3636 @F

or email at info@acfenv.com ENVIRONMENTAL

LET'S GET IT DONE




R IV
Third Party Verification

Modeling product performance using engineering equations to
ensure a successful project is important. But what really matters is
product performance in the field. That's why we've done real-world
testing with third party agencies who have installed the R-Tank and
subjected it to brutal testing.

One test involved installing 18" of sand cover over an R-Tank'P
module (an R-Tank®® should have been used at this depth) without
geogrid, and driving a 31 ton dump truck over the system. Even

in these harsh conditions, the R-Tank has supported the loads,
passing every field test that's been done.

Real World Performance

Your project REQUIRES a proven system. With thousands of
installations around the world, R-Tank has proven itself again and
again as one of the strongest systems available for underground
detention/retention. Specify R-Tank and you can be confident
your system will support the traffic loads above. Call ACF today to
discuss your project's requirements.

HS-20 & LRFD Design Tandem Loading - Single Lane Traffic

Cover Depth (inches)

Item 6 12 18 20 30 38 48 60
Axle Load (Ibs) 25,000* | 25,000

72

25,000

Truck (31 tons) backing over R-Tank.

25,000 | 25,000

Wheel Load (lbs) 12,500 | 12,500

12,500

12,500 | 12,500

Tire Contact Area
{107 % 20° = 200 inch?) 200 200

200

200 200

Area of Applied Load

at 33% Angle of Repose (inch®)

1,064 3,944 | 5800

7,544

9776 | 12,296

Unfactored Wheel Loading
Applied to R-Tank (psi)

15.04 6.34

8.93

6.63

511

4.07

Factored Wheel Loading

Applied to R-Tank™ (psi) 2929

19.07 9.682 7.38

71T

4.07

Cover Material Pressure
at 120 lbs/cf (psi)

0.90 1.35

1.50 2.26

2.86 3.61

7.22

Total Load Applied to

R-Tank (psi) sl

20.42 | 18.32 | 12.07 | 13.63 | 11.00

Ultimate Bearing Capacity
of R-Tank Unit (psi)

134.20 | 4290

33.40 | 33.40

33.40 | 33.40

Safety Factor™” 444 | 210 | 1.82 | 2.77 | 3.04 | 3.04

L] R-Tank™ * LRFD Tandem Loading controls at depths of 38™ or more.

L R-Tank®F ** Includes Dynamic Loading Allowance in Accordance with AASHTO LRFD.

D R-Tank"" *** In leiu of Live and Dead Load factors, a minimum "Safely Factor™ of 1.75 is maintained.
B RTank®

2831 Cardwell Road
@ Richmond, Virginia, 23234
800.448.3636
ENVIRONMENTAL 4 FAX 804.743.7779
LET’S GET IT DONE® acfenvironmental.com

32018



TECHNICAL
STORMWATER MANAGEMENT

TANK

| Qe

R-TANK OPERATION, INSPECTION
& MAINTENANGE

Operation

Your ACF R-Tank System has been designed to function in conjunction with the engineered drainage system on your
site, the existing municipal infrastructure, and/or the existing soils and geography of the receiving watershed. Unless
your site included certain unique and rare features, the operation of your R-Tank System will be driven by naturally
occurring systems and will function autonomously. However, upholding a proper schedule of Inspection & Maintenance
is critical to ensuring continued functionality and optimum performance of the system.

Inspection

Both the R-Tank and all stormwater pre-treatment features incorporated into your site must be inspected regularly.
Inspection frequency for your system must be determined based on the contributing drainage area, but should never
exceed one year between inspections (six months during the first year of operation).

Inspections may be required more frequently for pre-treatment systems. You should refer to the manufacturer
requirements for the proper inspection schedule.

With the right equipment your inspection and measurements can be accomplished from the surface without physically
entering any confined spaces. If your inspection does require confined space entry, you MUST follow all local/regional
requirements as well as OSHA standards.

R-Tank Systems may incorporate Inspection Ports, Maintenance Ports, and/or adjoining manholes. Each of these
features are easily accessed by removing the lid at the surface. With the cover removed, a visual inspection can be
performed to identify sediment deposits within the structure. Using a flashlight, ALL access points should be examined
to complete a thorough inspection.

Inspection Ports
Usually located centrally in the R-Tank System, these perforated columns are designed to give the user a base-line
sediment depth across the system floor.

Maintenance Ports
Usually located near the inlet and outlet connections, you'll likely find deeper deposits of heavier sediments when
compared to the Inspection Ports.

Manholes
Most systems will include at least two manholes - one at the inlet and another at the outlet. There may be more than
one location where stormwater enters the system, which would result in additional manholes to inspect.

Bear in mind that these manholes often include a sump below the invert of the pipe connecting to the R-Tank.
These sumps are designed to capture sediment before it reaches the R-Tank, and they should be kept clean to
ensure they function properly. However, existence of sediment in the sump does NOT necessarily mean sediment
has accumulated in the R-Tank.

After inspecting the bottom of the structure, use a mirror on a pole (or some other device) to check for sediment
or debris in the pipe connecting to the R-Tank.

For more information about our products, contact Inside'Sales at 800.448.3636
or email at info@acfenv.com

ENVIRONMENTAL
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If sediment or debris is observed in any of these structures, you should determine the depth of the
material. This is typically accomplished with a stadia rod, but you should determine the best way to
obtain the measurement.

All observations and measurements should be recorded on an Inspection Log kept on file. We've
included a form you can use at the end of this guideline.

Maintenance
The R-Tank System should be back-flushed once sediment accumulation has reached 6” or 15% of the
total system height. Use the chart below as a guideline to determine the point at which maintenance

is required on your system.
R-Tank Unit Max Sediment Dept

Mini 9.5” 1.5”
Single 177 3”
Double 34” 5”
Triple 50” 6”
Quad 67” 6”
Pent 84” 6”

Before any maintenance is performed on your system, be sure to plug the outlet pipe to prevent
contamination of the adjacent systems.

To back-flush the R-Tank, water is pumped into the system through the Maintenance Ports as rapidly
as possible. Water should be pumped into ALL Maintenance Ports. The turbulent action of the water
moving through the R-Tank will suspend sediments which may then be pumped out.

If your system includes an Outlet Structure, this will be the ideal location to pump contaminated
water out of the system. However, removal of back-flush water may be accomplished through the
Maintenance Ports, as well.

For systems with large footprints that would require extensive volumes of water to properly flush
the system, you should consider performing your maintenance within 24 hours of a rain event.
Stormwater entering the system will aid in the suspension of sediments and reduce the volume of
water required to properly flush the system.

Once removed, sediment-laden water may be captured for disposal or pumped through a Dirtbag™
(if permitted by the locality).

2831 Cardwell Road
Richmond, Virginia, 23234
800.448.3636

FAX 804.743.7779
acfenvironmental.com

ACF

ENVIRONMENTAL
LET'S GET IT DONE
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Step-By-Step Inspection & Maintenance Routine
1) Inspection

a.

b.

C.

Inspection Port
i. Remove Cap
ii. Use flashlight to detect sediment deposits
iii. If present, measure sediment depth with stadia rod
iv. Record results on Maintenance Log
v. Replace Cap
Maintenance Port/s
i. Remove Cap
ii.Use flashlight to detect sediment deposits
iii. If present, measure sediment depth with stadia rod
iv. Record results on Maintenance Log
v. Replace Cap
vi. Repeat for ALL Maintenance Ports
Adjacent Manholes
i. Remove Cover
ii. Use flashlight to detect sediment deposits
iii. If present, measure sediment depth with stadia rod, accounting for depth
of sump (if present)
iv. Inspect pipes connecting to R-Tank
v. Record results on Maintenance Log
vi. Replace Cover
vii. Repeat for ALL Manholes that connect to the R-Tank

2) Maintenance

a.

ono

@ o

Plug system outlet to prevent discharge of back-flush water

Determine best location to pump out back-flush water

Remove Cap from Maintenance Port

Pump water as rapidly as possible (without over-topping port) into system until at least
17

of water covers system bottom

Replace Cap

Repeat at ALL Maintenance Ports

Pump out back-flush water to complete back-flushing

Vacuum all adjacent structures and any other structures or stormwater pre-treatment
systems that require attention

Sediment-laden water may be captured for disposal or pumped through a Dirtbag™.
Replace any remaining Caps or Covers

Record the back-flushing event in your Maintenance Log with any relevant specifics
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Preliminary Water Quality Management Plan (WQMP)

Appendix D

DCV and HCOC Calculations

6-5



Design Capture Volume Calculations
Phase 1

There are two (2) Drainage Areas (DA-1 and DA-2) for the Site
There are five (5) DMA's within DA-1
There is one (1) DMA's within DA-2

Total Area = 1,441,806 |sf
33.10 ac
DA-1 Total Area = 1,324,630 |sf
30.41 ac
DA-1 Total DCV = 77,194 cf
DA-2 Total Area = 117,176 sf
2.69 ac
DA-2 Total DCV = 8,990 cf

= Step 1 - Compute the area, in square feet, for each Project Site DA
= Step 2 — Compute the DA runoff coefficient as a function of DA imperviousness (i), using
the following regression equation (ASCE and WEF, 1998):
C=0.858 * - 0.78 * i+ 0.774 * i + 0.04

= Step 3 — Identify the 2-year, 1-hour rainfall depth for the DA from the NOAA Atlas 14
isohyet map. The following webpage can be used to extract interpolated point rainfall
from NOAA Atlas 14 isohyets:

http://hdsc.nws.noaa.gov/hdsc/pfds/sa/sca _pfds.htmi

= Step 4 — Compute the P6 mean storm rainfall depth in inches for the DA by multiplying the
2 year, 1-hr rainfall depth by the appropriate coefficient (a,) for the San Bernardino
County climatic region (Valley = 1.4807, Mountain = 1.909, or Desert = 1.2371):

P = Payrane * @1

= Step 5 — Calculate the design capture volume (DCV), in cubic feet, as a function of the total
DA, in square feet; the runoff coefficient {C), the P6 rainfall depth, in inches; and the
regression constant to account for drawdown time (a, = 1.582 for 24-hr drawdown, or
1.963 for 48-hr drawdown). Drawdown time is the maximum amount of time that runoff
can be stored in a BMP to ensure sufficient capacity to treat subsequent storm events.
The following equation computes the DCV:

DCV =DA * C*ay*Ps/ 12



Phase 1

Drainage Area DMA-A1
Area of DMA A 627,670 |sf
Area of DMA A 1441 |ac
Imperviousness Ratio i 70% %
DA Runoff Coefficient C 0.49
2-YR, 1-HR Rainfall Depth P2yr,1hr 0.48 in
Coefficient(Valley, Mountain,
Desert) a1 1.48
Mean Storm Rainfall Depth Ps 0.71 in
Drawdown Time(24-hr, 48-hr) a2 1.96
Design Capture Volume DCV 35,967 |cf
Drainage Area DMA-B
DA-1 Drains to Almond Avenue
Area of DMA A 114,563 |sf
Area of DMA A 2.63 ac
Imperviousness Ratio i 85% %
DA Runoff Coefficient C 0.66
2-YR, 1-HR Rainfall Depth P2yr,1hr 0.48 in
Coefficient(Valley, Mountain,

1.48
Desert) a1
Mean Storm Rainfall Depth Pe 0.71 in
Drawdown Time(24-hr, 48-hr) a2 1.96
Design Capture Volume DCV 8,790 |cf
Drainage Area DMA-C
DA-1 Drains to Almond Avenue
Area of DMA A 138,521 |sf
Area of DMA A 3.18 ac
Imperviousness Ratio i 0% %
DA Runoff Coefficient C 0.04
2-YR, 1-HR Rainfall Depth P2yr,1hr 0.48 in
Coefficient(Valley, Mountain,

1.48
Desert) a1
Mean Storm Rainfall Depth Pe 0.71 in
Drawdown Time(24-hr, 48-hr) a2 1.96
Design Capture Volume DCV 643 cf




Phase 1

Drainage Area DMA-D
DA-1 Drains to Almond Avenue
Area of DMA A 31,363 |sf
Area of DMA A 0.72 ac
Imperviousness Ratio i 0% %
DA Runoff Coefficient C 0.04
2-YR, 1-HR Rainfall Depth P2yr,1hr 0.48 in
Coefficient(Valley, Mountain,

1.48
Desert) a1
Mean Storm Rainfall Depth Pe 0.71 in
Drawdown Time(24-hr, 48-hr) a2 1.96
Design Capture Volume DCV 146 cf
Drainage Area DMA-E
DA-1 Drains to Almond Avenue
Area of DMA A 412,513 |sf
Area of DMA A 9.47 ac
Imperviousness Ratio i 85% %
DA Runoff Coefficient C 0.66
2-YR, 1-HR Rainfall Depth P2yr,1hr 0.48 in
Coefficient(Valley, Mountain,

1.48
Desert) a1
Mean Storm Rainfall Depth Pe 0.71 in
Drawdown Time(24-hr, 48-hr) a2 1.96
Design Capture Volume DCV 31,649 |cf
Drainage Area DMA-A2
DA-2 Drains to Lugonia Avenue
Area of DMA A 117,176 |sf
Area of DMA A 2.69 ac
Imperviousness Ratio i 85% %
DA Runoff Coefficient C 0.66
2-YR, 1-HR Rainfall Depth P2yr,1hr 0.48 in
Coefficient(Valley, Mountain,

1.48
Desert) a1
Mean Storm Rainfall Depth Pe 0.71 in
Drawdown Time(24-hr, 48-hr) a2 1.96
Design Capture Volume DCV 8,990 |cf




BMP Sizing Calculations

Phase 1

Note: DMA's C and D in DA-1 contain zero existing or proposed impervious and do not com-mingle with un-mitigated
flow from other DMA's within DA-1

Bioretention
with no
underdrain

Vret = [ Paesign / 12 * SAjp * Ty ) +
{ SAponded * dpondea) +
{ SAsoir * dsoir * Nsgit ) +

{SAg.mue] * dyrover * ngmvei)

where dponded < Tarawdown * Pdes.‘gn/lz

Pyesign = design percolation rate (in/hr), field measured infiltration divided by safety
factor

SAintponded,soi graves = SUTface area (ft",J of bioretention bottom, soil and gravel layers,
and surface ponding

Tarawdawn = drawdown time for stored runoff (hrs), default is 48 hours

Tan = duration of storm when infiltration is occurring as basin is filling (hrs), default is
3 hours

doonded,arovel = depth (ft) of ponding and gravel layers

Ngraver = POrosity of gravel layer

Riverside County
LID BMP Manual®

Orange County
TGD for Project
WQMPs
Appendix vt

BMP DMA-A1 |

DA-1
Pdesign 0.50 in/hr
SAinf 22,232 sf
SAponded 22,232 sf
SAsoil 22,232 sf
SAgravel 22,232 sf
Tdrawdown 48 hours
Tril 3 hours
dponded 1.0 ft
dgravel 1.0 ft
dsoil 2.0 ft
Ngravel 0.40
Nsoil 0.40
Vret 51,689 cf
DCV 35,967 cf
BMP DMA-B |

DA-1
Pdesign 0.50 in/hr
SAinf 4,200 sf
SAponded 4,200 sf
SAsoil 4,200 sf
SAgravel 4,200 sf
Tdrawdown 48 hours
Tril 3 hours
dponded 1.0 ft
dgravel 1.0 ft
dsoil 2.0 ft
Ngravel 0.40
Nsoil 0.40
Vret 9,765 cf
DCV 8,790 cf




Phase 1

BMP DMAE |

DA-1
Pdesign 0.50 in/hr
SAinf 14,000 |sf
SAponded 14,000 sf
SAsoil 14,000 sf
SAgravel 14,000 sf
Tdrawdown 48 hours
Tl 3 hours
dponded 1.0 ft
dgravel 1.0 ft
dsoil 2.0 ft
Ngravel 0.40
Nsoil 0.40
Vret 32,550 |[cf
DCV 31,649 cf
BMP DMA-A2 |

DA-2
Pdesign 0.50 in/hr
SAinf 6,035 sf
SAponded 6,035 sf
SAsoil 6,035 sf
SAgravel 6,035 sf
Tdrawdown 48 hours
Tl 3 hours
dponded 1.0 ft
dgravel 1.0 ft
dsoil 2.0 ft
Ngravel 0.40
Nsoil 0.40
Vret 14,031 cf
DCV 8,990 cf




Runoff Volume Calculations (2-year, 24-hour)

Phase 1

Refer to San Bernardino Hydrology Manual for Curve Numbers (Figure C-3)

Project Site Hydrologic Soil Type A

EX developed portion of the site assumed 85% impervious and 15% commercial landscape; remaining portion assumed open brush
PR entire site developed at 85% impevious and 15% commercial landscape

Phase 1

Total DA-1
Total Area A 1,324,630 sf
Total Area A 30.41 ac
2-YR, 24-HR Rainfall Depth P2yr,24hr 2.07 in
Rootop Curve Number CN 98 AMC-II
Pavement Curve Number CN 98 AMC-II
Urban Cover Comm. Landscape  [CN 32 AMC-II
Open Brush w/Good Cover CN 41 AMC-II
Existing Area @ CN 98 A 292,825 sf
Existing Area @ CN 32 A 51,675 sf
Existing Area @ CN 41 A 980,130 sf
EX. Area-Weighted CN CNEex 53
Storage Capacity S 8.78
Initial Abstraction la 1.76
EX. Runoff Volume VOLex cf
Proposed Area @ CN 98 A 887,502 sf
Proposed Area @ CN 32 A 437,128 sf
Proposed Area @ CN 41 A 0 sf
PR. Area-Weighted CN CNPpr 76
Storage Capacity S 3.12
Initial Abstraction la 0.62
PR. Runoff Volume VOLpr cf
|Required Volume Reduction VOLHcoc | 46,826 Jct |
|Total site DCV = DCV 77,194 cf |

|Provided Volume Retention VOLprov 94,004 cf




Phase 1

Total DA-2

Total Area A 117,176 sf

Total Area A 2.69 ac

2-YR, 24-HR Rainfall Depth P2yr,24hr 2.07 in

Rootop Curve Number CN 98 AMC-II
Pavement Curve Number CN 98 AMC-II
Urban Cover Comm. Landscape  [CN 32 AMC-II
Open Brush w/Good Cover CN 41 AMC-II
Existing Area @ CN 98 A 0 sf

Existing Area @ CN 32 A 0 sf

Existing Area @ CN 41 A 117,176 sf

EX. Area-Weighted CN CNEex 41

Storage Capacity S 14.39

Initial Abstraction la 2.88

EX. Runoff Volume VOLex cf
Proposed Area @ CN 98 A 99,600 sf
Proposed Area @ CN 32 A 17,576 sf
Proposed Area @ CN 41 A 0 sf

PR. Area-Weighted CN CNPpR 88

Storage Capacity S 1.35

Initial Abstraction la 0.27

PR. Runoff Volume VOLpr cf
|Required Volume Reduction VOLHcoc | 9,069 |cf |
|Total site DCV = DCV 8,990 cf |
|Provided Volume Retention VOLprov 14,031 cf |




Design Capture Volume Calculations
Phase 2 (Sized for Ultimate Condition)

There are two (2) Drainage Areas (DA-1 and DA-2) for the Site
There are three (3) DMA's within DA-1
There is one (1) DMA's within DA-2

Total Area (sf) = 1,584,894
Total Area (ac) = 36.38
DA-1 Total Area (sf) = 1,432,894
DA-1 Total Area (ac) = 32.89
DA-1 Total DCV (cf) 109,935
DA-2 Total Area (sf) = 152,000
DA-2 Total Area (ac) = 3.49

DA-2 Total DCV (cf) 11,662

= Step 1 - Compute the area, in square feet, for each Project Site DA
= Step 2 — Compute the DA runoff coefficient as a function of DA imperviousness (i}, using
the following regression equation (ASCE and WEF, 1998):
C=0.858*’-0.78 *i*+0.774 * i + 0.04

= Step 3 — Identify the 2-year, 1-hour rainfall depth for the DA from the NOAA Atlas 14
isohyet map. The following webpage can be used to extract interpolated point rainfall
from NOAA Atlas 14 isohyets:

http://hdsc.nws.noaa.gov/hdsc/pfds/sa/sca pfds.html

=  Step 4 — Compute the P6 mean storm rainfall depth in inches for the DA by multiplying the
2 year, 1-hr rainfall depth by the appropriate coefficient (a;) for the San Bernardino
County climatic region (Valley = 1.4807, Mountain = 1.909, or Desert = 1.2371):

Pg = Payeane * @1

= Step 5— Calculate the design capture volume (DCV), in cubic feet, as a function of the total
DA, in square feet; the runoff coefficient (C), the P6 rainfall depth, in inches; and the
regression constant to account for drawdown time (a; = 1.582 for 24-hr drawdown, or
1.963 for 48-hr drawdown). Drawdown time is the maximum amount of time that runoff
can be stored in a BMP to ensure sufficient capacity to treat subsequent storm events.
The fallowing equation computes the DCV:

DCV=DA* C*ay*Ps/ 12



Phase 2/Ultimate Condition

Drainage Area DMA-A1l
DA-1 Drains to Almond Avenue
Area of DMA A 1,197,394 |sf
Area of DMA A 27.49 ac
Imperviousness Ratio i 85% %
DA Runoff Coefficient C 0.66
2-YR, 1-HR Rainfall Depth P2yr,1hr 0.48 in
Coefficient(Valley, Mountain,
Desert) a1 1.48
Mean Storm Rainfall Depth Pe 0.71 in
Drawdown Time(24-hr, 48-hr) a2 1.96
Design Capture Volume DCV 91,866 |cf
Drainage Area DMA-B
DA-1 Drains to Almond Avenue
Area of DMA A 126,200 |sf
Area of DMA A 2.90 ac
Imperviousness Ratio i 85% %
DA Runoff Coefficient C 0.66
2-YR, 1-HR Rainfall Depth P2yr,1hr 0.48 in
Coefficient(Valley, Mountain,

1.48
Desert) a1
Mean Storm Rainfall Depth Pe 0.71 in
Drawdown Time(24-hr, 48-hr) a2 1.96
Design Capture Volume DCV 9,682 cf




Phase 2/Ultimate Condition

Drainage Area DMA-C
DA-1 Drains to Almond Avenue

Area of DMA A 109,300 |sf
Area of DMA A 2.51 ac
Imperviousness Ratio i 85% %
DA Runoff Coefficient C 0.66

2-YR, 1-HR Rainfall Depth P2yr,1hr 0.48 in
Coefficient(Valley, Mountain, 1.48
Desert) a1 ’

Mean Storm Rainfall Depth Pe 0.71 in
Drawdown Time(24-hr, 48-hr) a2 1.96
Design Capture Volume DCV 8,386 cf
Drainage Area DMA-A2
DA-2 Drains to Lugonia Avenue

Area of DMA A 152,000 |sf
Area of DMA A 3.49 ac
Imperviousness Ratio i 85% %
DA Runoff Coefficient C 0.66

2-YR, 1-HR Rainfall Depth P2yr,1hr 0.48 in
Coefficient(Valley, Mountain, 1.48
Desert) a1 ’

Mean Storm Rainfall Depth Pe 0.71 in
Drawdown Time(24-hr, 48-hr) a2 1.96
Design Capture Volume DCV 11,662 |[cf




BMP Sizing Calculations

Phase 2 (Sized for Ultimate Condition)

Phase 2/Ultimate Condition

Drywell /
Permeable
pavement /
Underground
infiltration

Viet = [ Pagsign / 12 * SAing * Tyu) +

{ $Aresevoir * Hresevor ® Noggregate )

where dresevor < Tarawdown * Poesign / 12

Piesign = design percolation rate (in/hr), field measured infiltration divided by safety
factor

S eservair = surface area (frZJ of reservoir for drywell or permeable pavement,
include weep holes for drywell SA,;

Tirowdawn = Growdown time for stored runoff (hrs), default is 48 hours

Tar= duration of storm when infiltration is occurring as basin is filling (hrs), defoult is
3 hours

O reconcie = depth (ft] of drywell

Myogregase = POYOsity of aggregate , if none then 1.0

Riverside County
LID BMP Manual®

Orange County
TGD for Project
WaMPs
Appendix w?

BMP DMA-A1l |

DA-1
Pdesign 0.50 il’l/hl’
SAinf 44,500 sf
SAreservoir 44, 500 sf
THill 3 hours
dreservoir 2.0 ft
Naggregate 1.0
Vret 94,563 cf
DCV 91,866 cf




Phase 2/Ultimate Condition

Bioretention
with no
underdrain

Vet = ( Patesign / 12 * SApp * Trip) +
{ SAponded * dponded) +
( SAsn * doin * Non ) +

{ 5Agraver * dgave * Ngraver )

*
where dponded < Tarawdown * Pesign /' 12

Puesign = design percolation rate (in/hr), field measured infiltration divided by safety
factor

SAingpandeasaitgraver = SUrface area (ft’) of bioretention bottom, seil and gravel layers,
and surface ponding

T aromdown = drawdown time for stored runoff (hrs), default is 48 hours

Trn = duration of storm when infiltration is occurring as basin is filling (hrs), default is
3 hours

oonded,araver = depth (ft) of ponding and gravel layers

Ngraver = porasity of gravel layer

Riverside County
LID BMP Manual®

Orange County
TGD for Project
WQMPs
Appendix xiv!

BMP DMA-B

DA-1
Pdesign 0.50 il’l/hl’
SAinf 4,200 sf
SAponded 4,200 sf
SAsoil 4,200 sf
SAgraveI 4,200 sf
Tdrawdown 48 hours
THill 3 hours
dponded 1.0 ft
dgravel 1.0 ft
dsoil 2.0 ft
Ngravel 0.40
Nsoil 0.40
Vret 9,765 cf
DCV 9,682 cf
BMP DMA-C

DA-1
Pdesign 0.50 in/hr
SAinf 4,000 sf
SAponded 4,000 sf
SAsoil 4,000 sf
SAgravel 4,000 sf
Tdrawdown 48 hours
Tril 3 hours
dponded 1.0 ft
dgravel 1.0 ft
dsoil 2.0 ft
Ngravel 0.40
Nsoil 0.40
Vret 9,300 cf
DCV 8,386 cf




Phase 2/Ultimate Condition

BMP | bmA-A2 |

DA-2
Pdesign 0.50 in/hr
SAinf 6,035 sf
SAponded 6,035 sf
SAsoil 6,035 sf
SAgraveI 6,035 sf
Tdrawdown 48 hours
THill 3 hours
dponded 1.0 ft
dgravel 1.0 ft
dsoil 2.0 ft
Ngravel 0.40
Nsoil 0.40
Vret 14,031 cf
DCV 11,662 cf




Runoff Volume Calculations (2-year, 24-hour)

Phase 2/Ultimate Condition

Refer to San Bernardino Hydrology Manual for Curve Numbers (Figure C-3)

Project Site Hydrologic Soil Type A

EX developed portion of the site assumed 85% impervious and 15% commercial landscape; remaining portion assumed open brush
PR entire site developed at 85% impevious and 15% commercial landscape

Total DA-1
Total Area A 1,432,894 sf
Total Area A 32.89 ac
2-YR, 24-HR Rainfall Depth P2yr,24hr 2.07 in
Rootop Curve Number CN 98 AMC-II
Pavement Curve Number CN 98 AMC-II
Urban Cover Comm. Landscape CN 32 AMC-II
Open Brush w/Good Cover CN 41 AMC-II
Existing Area @ CN 98 A 292,825 sf
Existing Area @ CN 32 A 51,675 sf
Existing Area @ CN 41 A 1,249,605 sf
EX. Area-Weighted CN CNEex 57
Storage Capacity S 7.56
Initial Abstraction la 1.51
EX. Runoff Volume VOLex cf
Proposed Area @ CN 98 A 1,217,960 sf
Proposed Area @ CN 32 A 214,934 sf
Proposed Area @ CN 41 A 0 sf
PR. Area-Weighted CN CNPpR 88
Storage Capacity S 1.35
Initial Abstraction la 0.27
PR. Runoff Volume VOLer cf
|Required Volume Reduction VOLxcoc 112,070 cf |
|Total site Dcv = DCV 109,935 cf |

|Provided Volume Retention VOLprov 113,628 cf




Phase 2/Ultimate Condition

Total DA-2
Total Area A 152,000 sf
Total Area A 3.49 ac
2-YR, 24-HR Rainfall Depth P2yr,24hr 2.07 in
Rootop Curve Number CN 98 AMC-II
Pavement Curve Number CN 98 AMC-II
Urban Cover Comm. Landscape CN 32 AMC-II
Open Brush w/Good Cover CN 41 AMC-II
Existing Area @ CN 98 A 0 sf
Existing Area @ CN 32 A 0 sf
Existing Area @ CN 41 A 152,000 sf
EX. Area-Weighted CN CNEex 41
Storage Capacity S 14.39
Initial Abstraction la 2.88
EX. Runoff Volume VOLex cf
Proposed Area @ CN 98 A 129,200 sf
Proposed Area @ CN 32 A 22,800 sf
Proposed Area @ CN 41 A 0 sf
PR. Area-Weighted CN CNPpR 88
Storage Capacity S 1.35
Initial Abstraction la 0.27
PR. Runoff Volume VOLer cf
|Required Volume Reduction VOLhcoc 11,764 cf |
|Total site Dcv = DCV 11,662 cf |
|Provided Volume Retention VOLprov 14,031 cf |
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Precipitation Frequency Data Server

NOAA Atlas 14, Volume 6, Version 2
Location name: Redlands, California, USA*

gwum%‘r
Latitude: 34.0718°, Longitude: -117.2296° % w i
U"

Elevation: 1150.22 ft**
* source: ESRI Maps
** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sarah Dietz, Sarah Heim, Lillian Hiner, Kazungu Maitaria, Deborah Martin, Sandra
Pavlovic, Ishani Roy, Carl Trypaluk, Dale Unruh, Fenglin Yan, Michael Yekta, Tan Zhao, Geoffrey
Bonnin, Daniel Brewer, Li-Chuan Chen, Tye Parzybok, John Yarchoan

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PE_graphical | Maps_&_aerials

PF tabular
‘ PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1
. | Average recurrence interval (years) |
Duration
[ 1+ | 2 || 5 || 10 || 25 | s || 100 | 200 | 500 | 1000 |
5-min 0.099 0.128 0.168 0.200 0.246 0.281 0.317 0.355 0.407 0.449
(0.082-0.120)((0.107-0.156)|(0.139-0.205) ||(0.165-0.246)||(0.195-0.312)|((0.218-0.365) ((0.240-0.422) |(0.262-0.487) ||(0.288-0.583) ||(0.306-0.665)
10-min 0.141 0.184 0.241 0.287 0.352 0.402 0.454 0.509 0.584 0.643
(0.118-0.171)||(0.153-0.223)||(0.199-0.293)||(0.236-0.353)||(0.280-0.448)||(0.313-0.523)||(0.345-0.606)||(0.375-0.698) | |(0.412-0.836) | |(0.438-0.954)
15-min 0.171 0.222 0.291 0.348 0.426 0.487 0.550 0.615 0.706 0.778
(0.142-0.207)||(0.185-0.270)||(0.241-0.355) ||(0.286-0.427) |(0.338-0.541)||(0.378-0.632) | (0.417-0.732) ||(0.453-0.844) | (0.498-1.01) || (0.530-1.15)
30-min 0.253 0.329 0.431 0.515 0.630 0.721 0.911 1.05 1.15
(0.211-0.307)/(0,274-0.400)1((0.357-0.525) |(0.423-0.632) ||(0.501-0.802) ||(0.560-0.937) (0.671-1.25) || (0.738-1.50) || (0.785-1.71)
60-min 0.370 0.482 0.631 0.754 0.923 1.06 1.34 1.53 1.69
(0.308-0.450)|{(0.401-0.586)|[(0.523-0.769) |(0.620-0.926) | (0.733-1.17) || (0.821-1.37) |} (0.904-1.59) |}/(0.983-1.83) || (1.08-2.19) || (1.15-2.50)
2-hr 0.531 0.68 0.881 1.04 1.27 1.44 .6 1.81 2.06 2.26
(0.442-0.645)||(0.567-0.828)|| (0.730-1.07) || (0.858-1.28) || (1.01-1.61) || (1.12-1.87) || (1.23-2.16) || (1.33-2.48) || (1.45-2.95) || (1.54-3.35)
3-hr 0.653 0.834 1.07 1.27 1.53 1.74 1.95 217 2.47 2.70
(0.544-0.793)|[ (0.693-1.01) || (0.889-1.31) || (1.04-1.56) || (1.22-1.95) || (1.35-2.26) || (1.48-2.60) || (1.60-2.98) || (1.74-3.54) || (1.84-4.01)
6-hr 0.911 1.16 1.49 1.75 2.1 2.39 2.68 2.97 3.37 3.68
(0.758-1.11) || (0.963-1.41) || (1.23-1.81) || (1.44-2.15) || (1.68-2.69) || (1.86-3.11) || (2.03-3.57) || (2.19-4.08) || (2.38-4.82) || (2.51-5.46)
12-hr 1.20 1.54 1.98 2.33 2.82 3.19 3.56 3.95 4.47 4.88
(1.00-1.46) 8-1.8 (1.64-2.41) || (1.92-2.87) || (2.24-3.58) || (2.48-4.14) || (2.70-4.75) || (2.91-5.42) || (3.16-6.40) || (3.33-7.23)
24-hr 1.61 2.69 3.18 3.85 4.37 4.89 5.43 6.15 6.71
(1.42-1.85) 1.83-2.39 (2.37-3.11) || (2.78-3.71) || (3.26-4.64) || (3.63-5.37) || (3.96-6.16) || (4.28-7.03) || (4.65-8.29) || (4.91-9.36)
2-da 1.96 2.57 3.38 4.04 4.93 5.62 6.32 7.05 8.04 8.80
Y || (1.74-2.26) || (2.28-2.97) || 2.98-3.91) || (3.53-4.71) || (4.18-5.94) || (4.66-6.91) || (5.12-7.97) || (5.56-9.13) || (6.08-10.8) || (6.44-12.3)
3.da 211 2.81 3.73 4.49 5.53 6.34 717 8.04 9.23 10.2
Y || (1.87-2.43) || (2.48-3.24) || (3.29-4.31) || (3.93-5.23) || (4.68-6.66) || (5.26-7.80) || (5.81-9.04) || (6.34-10.4) || (6.98-12.4) || (7.43-14.2)
4-da 2.25 3.02 4.05 4.90 6.07 6.98 7.93 8.91 10.3 1.3
y (1.99-2.59) || (2.67-3.49) || (3.57-4.68) || (4.28-5.71) || (5.14-7.31) || (5.80-8.59) || (6.42-9.99) || (7.03-11.5) || (7.77-13.9) || (8.30-15.8)
7-da 2.59 3.53 4.79 5.83 7.28 8.41 9.58 10.8 12.5 13.8
y (2.30-2.99) || (3.13-4.08) || (4.22-5.54) || (5.10-6.80) || (6.16-8.77) || (6.98-10.3) || (7.76-12.1) || (8.52-14.0) || (9.46-16.9) || (10.1-19.3)
10-da 2.82 3.87 5.28 6.46 8.09 9.38 10.7 121 14.0 15.6
Y || (2.49-3.25) || (3.42-4.47) || (4.66-6.11) || (5.65-7.53) || (6.85-9.75) || (7.78-11.5) || (8.67-13.5) || (9.54-15.7) || (10.6-18.9) || (11.4-21.7)
20-da 3.46 4.82 6.64 8.16 10.3 12.0 13.7 15.6 18.2 20.2
y (3.07-3.99) || (4.26-5.56) || (5.86-7.68) || (7.14-9.52) || (8.72-12.4) || (9.94-14.7) || (11.1-17.3) || (12.3-20.2) || (13.7-24.5) || (14.8-28.2)
30-da 4.09 5.69 7.85 9.66 12.2 14.2 16.4 18.6 21.7 24.2
y (3.62-4.71) || (5.03-6.56) || (6.92-9.08) || (8.46-11.3) || (10.3-14.7) || (11.8-17.5) || (13.3-20.6) || (14.7-24.1) || (16.4-29.3) || (17.7-33.8)
45-da 4.92 6.79 9.33 11.5 14.5 16.9 19.5 221 259 28.9
y (4.36-5.67) || (6.01-7.83) || (8.23-10.8) || (10.0-13.4) || (12.3-17.5) || (14.0-20.8) || (15.8-24.5) || (17.5-28.7) || (19.6-34.9) || (21.2-40.4)
60-da 5.78 7.89 10.8 13.2 16.6 19.4 223 254 29.7 33.2
y (5.12-6.66) || (6.98-9.10) || (9.50-12.5) || (11.6-15.4) || (14.1-20.1) || (16.1-23.9) || (18.1-28.1) || (20.0-32.9) || (22.5-40.1) || (24.3-46.3)
1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for a
given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not
checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.

Back to Top

PF graphical

https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.html?lat=34.0718&lon=-117.2296&data=depth&units=english&series=pds
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PDS-based depth-duration-frequency (DDF) curves
Latitude: 34.0718"°, Longitude: -117.2296"
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Back to Top

Maps & aerials

Small scale terrain

https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.html?lat=34.0718&lon=-117.2296&data=depth&units=english&series=pds
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Large scale map
'1 e
L. F "

Large scale aerial

https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.html?lat=34.0718&lon=-117.2296&data=depth&units=english&series=pds 3/4
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Precipitation Frequency Data Server
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Back to Top

https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.html?lat=34.0718&lon=-117.2296&data=depth&units=english&series=pds

US Department of Commerce
National Oceanic and Atmospheric Administration
National Weather Service
National Water Center
1325 East West Highway
Silver Spring, MD 20910

Questions?: HDSC.Questions@noaa.gov

Disclaimer
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Preliminary Water Quality Management Plan (WQMP)

Appendix E

Soils Information
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A project-specific Geotechnical Investigation is forthcoming and is expected to, in part, confirm the feasibility of
infiltration at the site. A design infiltration rate of 0.5 in/hr has been used for BMP design and will be confirmed.

Hydrologic Soil Group—San Bernardino County Southwestern Part, California
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A project-specific Geotechnical Investigation is forthcoming and is expected to, in part, confirm the feasibility of
infiltration at the site. A design infiltration rate of 0.5 in/hr has been used for BMP design and will be confirmed.
Hydrologic Soil Group—San Bernardino County Southwestern Part, California

Area of Interest (AOIl) o C
Area of Interest (AOI) ‘ o cb
Soils ‘ o D
Soil Rating Polygons
|:| A O Not rated or not available
l:l AD Water Features
|:| Streams and Canals
B
Transportation
|:| B/D — Rails
|:| ¢ — Interstate Highways
D cb US Routes
l:l D Major Roads
[ ] Notrated or not available Local Roads
Soil Rating Lines Background

A - Aerial Photography
= AD

- B

s BID

ww  C

s CID

o D

" Not rated or not available

LY

Soil Rating Points

MAP INFORMATION

The soil surveys that comprise your AOI were mapped at
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil
line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more detailed
scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area: San Bernardino County Southwestern Part,
California
Survey Area Data: Version 13, Sep 13, 2021

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed: Nov 11, 2020—Nov
15, 2020

A
E The orthophoto or other base map on which the soil lines were
(] AD compiled and digitized probably differs from the background
= B imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.

m b&D
UsDA  Natural Resources Web Soil Survey 4/25/2022
== Conservation Service National Cooperative Soil Survey Page 2 of 4




Hydrologic Soil Group—San Bernardino County Southwestern Part, California

A project-specific Geotechnical Investigation is forthcoming and is expected to, in part, confirm the feasibility of
infiltration at the site. A design infiltration rate of 0.5 in/hr has been used for BMP design and will be confirmed.

Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

HbA

Hanford sandy loam, 0 |A 445
to 2 percent slopes

100.0%

Totals for Area of Interest 44.5

100.0%

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when
thoroughly wet. These consist mainly of deep, well drained to excessively
drained sands or gravelly sands. These soils have a high rate of water
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well
drained soils that have moderately fine texture to moderately coarse texture.
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay
layer at or near the surface, and soils that are shallow over nearly impervious
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is

for drained areas and the second is for undrained areas. Only the soils that in
their natural condition are in group D are assigned to dual classes.

Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified

USDA

=0
|

Natural Resources Web Soil Survey
Conservation Service National Cooperative Soil Survey

4/25/2022
Page 3 of 4



Hydrologic Soil Group—San Bernardino County Southwestern Part, California

Tie-break Rule: Higher

UsDA  Natural Resources Web Soil Survey 4/25/2022
== Conservation Service National Cooperative Soil Survey Page 4 of 4



Preliminary Water Quality Management Plan (WQMP)

Appendix F

CASQA Information
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Spill Prevention, Control & Cleanup SC-11

Objectives

m Cover

Contain

B Educafe

Photo Credit: Geoff Brosseau

& Reduce/Minimize

® Product Substitution

Description Targeted Constituents

Many activities that occur at an industrial or commercial site Sediment
have the potential to cause accidental or illegal spills. Nutrients
Preparation for accidental or illegal spills, with proper training Trash
and reporting systems implemented, can minimize the discharge Metals
of pollutants to the environment. Bacteria

Qil and Grease

Spills and leaks are one of the largest contributors of stormwater
Organics

pollutants. Spill prevention and control plans are applicable to
any site at which hazardous materials are stored or used. An
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 clean-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.

Approach

Pollution Prevention

B  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.

AN

®  Develop a Spill Prevention Control and Countermeasure :
| ACASQA

(SPCC) Plan. The plan should include:

Stormwater

Quality
Association

January 2003 California Stormwater BMP Handbook

Industrial and Commercial
www.cabmphandbooks.com
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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

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.

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.

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.

If the liquid 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.

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.

20f9 California Stormwater BMP Handbook January 2003

Industrial and Commercial
www.cabmphandbooks.com



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.

m  Label all containers according to their contents (e.g., solvent, gasoline).

m  Label hazardous substances regarding the potential hazard (corrosive, radioactive,
flammable, explosive, poisonous).

= Prominently display required labels on transported hazardous and toxic materials (per US
DOT regulations).

® Identify key spill response personnel.

Spill Control and Cleanup Activities
u  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).

= On paved surfaces, clean up spills with as little water 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.

= For larger spills, a private spill cleanup company or Hazmat team may be necessary.

Reporting
®  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.

= 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
= Educate employees about spill prevention and cleanup.

®  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.

®  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)

B 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).

= 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.

®  Consider requiring smaller secondary containment areas (less than 200 sq. ft.) to be
connected to the sanitary sewer, prohibiting any hard connections to the storm drain.

Requirements

Costs (including capital and operation & maintenance)
= Will vary depending on the size of the facility and the necessary controls.

®  Prevention of leaks and spills is inexpensive. Treatment and/or disposal of contaminated
soil or water 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.
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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

m  Weather conditions

m  Duration of the spill/leak/discharge

m  Cause of the spill/leak/discharge

®  Response procedures implemented

& Persons notified

m 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
s Name of the inspector

® Items inspected

® Problems noted

m Corrective action required

@ 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:

® Installation problems

m  Failure of piping systems (pipes, pumps, flanges, couplings, hoses, and valves)

m  External corrosion and structural failure

®  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:

® Tanks should be placed in a designated area.

®  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.

® Liquid materials should be stored in UL approved double walled tanks or surrounded bya
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.

® 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.

®  Check for spills and overfills due to operator error.

®  Check for failure of piping system (pipes, pumps, flanger, coupling, hoses, and valves).

®  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

Perform all vehicle fluid removal or changing inside or under cover to prevent the run-on of

|
stormwater and the runoff of spills.

m  Regularly inspect vehicles and equipment for leaks, and repair immediately.

m  Check incoming vehicles and equipment (including delivery trucks, and employee and
subcontractor vehicles) for leaking oil and fluids. Do not allow leaking vehicles or equipment
onsite.

= Always use secondary containment, such as a drain pan or drop cloth, to catch spills or leaks
when removing or changing fluids.

® Immediately drain all fluids from wrecked vehicles.

®  Store wrecked vehicles or damaged equipment under cover.

m  Place drip pans or absorbent materials under heavy equipment when not in use.

®  Use adsorbent materials on small spills rather than hosing down the spill.

®  Remove the adsorbent materials promptly and dispose of propetly.

8 Promptly transfer used fluids to the proper waste or recycling drums. Don’t leave full drip
pans or other open containers lying around.

e 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.
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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. Put it into 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 fueling area with concrete rather than asphalt.
s If dead-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.

®  Use adsorbent materials on small spills and general cleaning rather than hosing down the
area. Remove the adsorbent materials promptly.

& Carry out all Federal and State requirements regarding underground storage tanks, or install
above ground tanks.

® 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.
m  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)

m  Develop procedures to prevent/mitigate spills to storm drain systems
m Identify responsible departments

= 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

= Provide training concerning spill prevention, response and cleanup to all appropriate
personnel

References and Resources
California’s Nonpoint Source Program Plan http://www.swrcb.ca.gov/nps/index.html

Clark County Storm Water Pollution Control Manual
http://www.co.clark.wa.us/pubworks/bmpman. 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 http://www.stormwatercenter.net/
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Trash Storage Areas SD-32

Design Objectives

Description
Trash storage areas are areas where a trash receptacle (s) are Maximize Infiltration
located for use as a repository for solid wastes. Stormwater Provide Retention

runoff from areas where trash is stored or disposed of can be
polluted. In addition, loose trash and debris can be easily
transported by water or wind into nearby storm drain inlets,
channels, and/or creeks. Waste handling operations that may be
sources of stormwater pollution include dumpsters, litter control, Prohibit Dumping of Improper
and waste piles. Materials

Slow Runoff

Minimize Impervious Land
Coverage

M Contain Pollutants
Approach
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

Collect and Convey

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:

= 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
handling area to prevent run-on of stormwater.

m  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

m  Use lined bins or dumpsters to reduce leaking of liquid waste.

m Provide roofs, awnings, or attached lids on all trash containers to minimize direct
precipitation and prevent rainfall from entering containers.

m Pave trash storage areas with an impervious surface to mitigate spills.
m Do not locate storm drains in immediate vicinity of the trash storage area.

m  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 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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Maintenance Bays & Docks SD-31

Design Objectives

Maximize Infiltration
Provide Retention
Slow Runoff

Minimize Impervious Land
Coverage

Prohibit Dumping of Improper
Materials

M Contain Pollutants

&

Collect and Convey

Description

Several measures can be taken to prevent operations at
maintenance bays and loading docks from contributing a variety of toxic compounds, oil and
grease, heavy metals, nutrients, suspended solids, and other pollutants to the stormwater
conveyance system.

Approach

In designs for maintenance bays and loading docks, containment is encouraged. Preventative
measures include overflow containment structures and dead-end sumps. However, in the case
of loading docks from grocery stores and warehouse/distribution centers, engineered infiltration
systems may be considered.

Suitable Applications

Appropriate applications include commercial and industrial areas planned for development or
redevelopment.

Design Considerations

Design requirements for vehicle maintenance and repair 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
requirements.

Designing New Installations
Designs of maintenance bays should consider the following:

m  Repair/maintenance bays and vehicle parts with fluids should
be indoors; or designed to preclude urban run-on and runoff.

m  Repair/maintenance floor areas should be paved with
Portland cement concrete (or equivalent smooth impervious
surface).

A STORMWATER
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SD-31 Maintenance Bays & Docks

m  Repair/maintenance bays should be designed to capture all wash water leaks and spills.
Provide impermeable berms, drop inlets, trench catch basins, or overflow containment
structures around repair bays to prevent spilled materials and wash-down waters form
entering the storm drain system. Connect drains to a sump for collection and disposal.
Direct connection of the repair/maintenance bays to the storm drain system is prohibited. If
required by local jurisdiction, obtain an Industrial Waste Discharge Permit.

m  Other features may be comparable and equally effective.
The following designs of loading/unloading dock areas should be considered:

m  Loading dock areas should be covered, or drainage should be designed to preclude urban
run-on and runoff.

m Direct connections into storm drains from depressed loading docks (truck wells) are
prohibited.

m  Below-grade loading docks from grocery stores and warehouse/distribution centers of fresh
food items should drain through water quality inlets, or to an engineered infiltration system,
or an equally effective alternative. Pre-treatment may also be required.

m  Other features may be 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.

Additional Information

Stormwater and non-stormwater will accumulate in containment areas and sumps with
impervious surfaces. Contaminated accumulated water must be disposed of in accordance with
applicable laws and cannot be discharged directly to the storm drain or sanitary sewer system
without the appropriate permit.

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 Signag SD-13

Design Objectives

Maximize Infiltration
Provide Retention
Slow Runoff

Minimize Impervious Land
Coverage

M Prohibit Dumping of Improper
Materials

Contain Pollutants

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:

= 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

CALIFORNIA STORMWATER
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SD-13 Storm Drain Signage

— DRAINS TO OCEAN” and/or other graphical icons to discourage illegal dumping.

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

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

Redeveloping Existing Installations

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

Additional Information

Maintenance Considerations

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
m Signage on top of curbs tends to weather and fade.

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

Supplemental Information
Examples

m  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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Efficient Irrigation SD-12

Design Objectives

M Maximize Infiltration
M Provide Retention
M  Slow Runoff

Minimize Impervious Land
Coverage

Prohibit Dumping of Improper
Materials

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:

m  Employ rain-triggered shutoff devices to prevent irrigation after precipitation.
m  Design irrigation systems to each landscape area’s specific water requirements.

m  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), etc.
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SD-12 Efficient Irrigation

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

m  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

m  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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Site Design & Landscape Planning SD-10

Design Objectives

Maximize Infiltration
Provide Retention

Slow Runoff

@ AA

Minimize Impervious Land
Coverage

Prohibit Dumping of Improper
Materials

Contain Pollutants
Collect and Convey

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.
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SD-10 Site Design & Landscape Planning

Designing New Installations

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

m  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.

m  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 habitat, farmland, fish run). Mapping and assessment
should recognize not only these resources but also additional areas needed for their
sustenance.

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

Conserve Natural Areas during Landscape Planning

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

m  Cluster development on least-sensitive portions of a site while leaving the remaining land in
a natural undisturbed condition.

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

m  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.

m  Promote natural vegetation by using parking lot islands and other landscaped areas.
m  Preserve riparian areas and wetlands.

Maximize Natural Water Storage and Infiltration Opportunities Within the Landscape Unit

m  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.

m 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 & Landscape 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.

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

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

m  Avoid disturbing steep or unstable slopes.

m  Avoid disturbing natural channels.

m Stabilize disturbed slopes as quickly as possible.

m Vegetate slopes with native or drought tolerant vegetation.

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

m 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.

m 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.

m 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.

m  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.
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SD-10 Site Design & Landscape 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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Landscape Maintenance SC-73

Objectives

m Contain

m Educate

m Reduce/Minimize
m Product Substitution

Targeted Constituents

Description Sediment M
Landscape maintenance activities include vegetation removal; Nutrients M
herbicide and insecticide application; fertilizer application; Trash M
watering; and other gardening and lawn care practices. Metals

Vegetation control typically involves a combination of chemical Bacteria

(herbicide) application and mechanical methods. All of these Oil and Grease

maintenance practices have the potential to contribute 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

m 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.

m Consider alternative landscaping techniques such as

naturescaping and xeriscaping.

m Conduct appropriate maintenance (i.e. properly timed
fertilizing, weeding, pest control, and pruning) to help
preserve the landscapes water efficiency.
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SC-73 Landscape Maintenance

m 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

m  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 trimmers) rather than
applying herbicides. Use hand weeding where practical.

m  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.

m  Collect lawn and garden clippings, pruning waste, tree trimmings, 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

m 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.

m  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.

m  Consider using low water use groundcovers when planting or replanting.

Waste Management

m  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.

m  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.

m  Reduce the use of high nitrogen fertilizers that produce excess growth requiring more
frequent mowing or trimming.
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Landscape Maintenance SC-73

®  Avoid landscape wastes in and around storm drain inlets by either using bagging equipment
or by manually picking up the material.

Irrigation

m  Where practical, use automatic timers to minimize runoff.

m  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 mechanisms that reduce water flow to sprinkler heads if
broken.

m  Ensure that there is no runoff from the landscaped area(s) if re-claimed water is used for
irrigation.

m If bailing 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.

m Irrigate slowly or pulse irrigate to prevent runoff and then only irrigate as much as is
needed.

m  Apply water at rates that do not exceed the infiltration rate of the soil.

Fertilizer and Pesticide Management

Utilize a comprehensive management system that incorporates integrated pest management
(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.

- In cases 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.
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SC-73 Landscape Maintenance

m  Use pesticides only if there is an actual pest problem (not on a regular preventative
schedule).

m Do not use pesticides if rain is expected. Apply pesticides only when wind speeds are low
(less than 5 mph).

m Do not mix or prepare pesticides for application near storm drains.

m  Prepare the minimum amount of pesticide needed for the job and use the lowest rate that
will effectively control the pest.

m  Employ techniques to minimize off-target application (e.g. spray drift) of pesticides,
including consideration of alternative application techniques.

m  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.
m  Periodically test soils for determining proper fertilizer use.

m  Sweep pavement and sidewalk if fertilizer is spilled on these surfaces before applying
irrigation water.

m  Purchase only the amount of pesticide that you can reasonably use in a given time period
(month or year depending on the product).

m  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

m 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.

m Inspect pesticide/fertilizer equipment and transportation vehicles daily.

Training

m  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.

m Train/encourage municipal maintenance crews to use IPM techniques for managing public
green areas.

m  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

m  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
m Refer to SC-11, Spill Prevention, Control & Cleanup

m  Have spill cleanup materials readily available and in a know in location
m  Cleanup spills immediately and use dry methods if possible.
m  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.

m  All employees who handle pesticides should be familiar with the most recent material safety
data sheet (MSDS) files.

m  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 techniques 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 IPM 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:
http://dnr.metroke.gov/wlr/dss/spem.htm

Los Angeles County Stormwater Quality Model Programs. Public Agency Activities
http: //ladpw.org/wmd/npdes/model links.cfm

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.

Orange County Stormwater Program
http://www.ocwatersheds.com/StormWater/swp introduction.asp

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: http://www.epa.gov/npdes/menuofbmps/poll 8.htm
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Drainage System 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
conveyance 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).

Objectives

m Cover
m Contain
m Educate

m Reduce/Minimize

Targeted Constituents

Sediment
Nutrients
Trash

Metals
Bacteria

QOil and Grease
Organics

CASQA

California

Stormwater

Quality
Association
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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.

m  Collect and pump flushed effluent to the sanitary sewer for treatment whenever possible.

Pump Stations
m  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

m  Modify storm channel characteristics to improve channel hydraulics, increase pollutant
removals, and enhance channel/creek aesthetic and habitat value.

m  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

m  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 pollutants.
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.

Illegal Dumping
m Inspect and clean up hot spots and other storm drainage areas regularly where illegal
dumping and disposal occurs.

m  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

m  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
m  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
m Investigate all reports of spills, leaks, and/or illegal dumping promptly.

m  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.

m Refer to fact sheet SC-11 Spill Prevention, Control, and Cleanup.

Other Considerations (Limitations and Regulations)

m 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.

m  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.

m  Regulations may include adoption of substantial penalties for illegal dumping and disposal.

m  Local municipal codes may include sections prohibiting discharge of soil, debris, refuse,
hazardous wastes, and other pollutants into the storm drain system.

Requirements

Costs

m  An aggressive catch basin cleaning program could require a significant capital and O&M
budget.

m  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 Maintenance 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
m  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
pollutants 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 to 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.

January 2003 California Stormwater BMP Handbook 50f 6

Industrial and Commercial
www.cabmphandbooks.com



SC-44 Drainage System Maintenance

References and Resources
California’s Nonpoint Source Program Plan http://www.swrcb.ca.gov/nps/index.html

Clark County Storm Water Pollution Control Manual

http://www.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/specm.htm

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 http://www.stormwatercenter.net

United States Environmental Protection Agency (USEPA). 2002. Pollution Prevention/Good
Housekeeping for Municipal Operations Storm Drain System Cleaning. On line:
http://www.epa.gov/npdes/menuofbmps/poll 16.htm
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Parking/Storage Area Maintenance SC-43

Description

Parking lots and storage areas can contribute a number of
substances, such as trash, suspended solids, hydrocarbons, oil
and grease, and heavy metals that can enter receiving waters
through stormwater runoff or non-stormwater discharges. The
protocols in this fact sheet are intended to prevent or reduce the
discharge of pollutants from parking/storage areas and include
using good housekeeping practices, following appropriate
cleaning BMPs, and training employees.

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)

m  Keep accurate maintenance logs to evaluate BMP
implementation.

Objectives

m Cover

Contain

Educate

Reduce/Minimize

Product Substitution

Targeted Constituents

Sediment
Nutrients
Trash

Metals
Bacteria

Oil and Grease
Organics

S CNEEENENEN

CASQA

California

Stormwater

Quality
Association
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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.
m  Arrange rooftop drains to prevent drainage directly onto paved surfaces.
m  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.

m Provide an adequate number of litter receptacles.

m Clean out and cover litter receptacles frequently to prevent spillage.
m Provide trash receptacles in parking lots to discourage litter.

m  Routinely sweep, shovel, and dispose of litter in the trash.

Surface Cleaning

m  Use dry cleaning methods (e.g., sweeping, vacuuming) to 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.

m  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.
m  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.

= Apply concrete, asphalt, and seal coat during dry weather to prevent contamination from
contacting stormwater runoff.

m  Cover and seal nearby storm drain inlets where applicable (with waterproof material or
mesh) and manholes before applying seal coat, slurry seal, etc. 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 avoid 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

m  Have designated personnel conduct inspections of parking facilities and stormwater
conveyance systems associated with parking facilities on a regular basis.

m 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
areas 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.
= 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
m  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 concrete, 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, etc. 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 http://www.swrcb.ca.gov/nps/index.html

Clark County Storm Water Pollution Control Manual

http://www.co.clark.wa.us/pubworks/bmpman.pdf

King County Storm Water Pollution Control Manual http://dnr.metroke.gov/wlr/dss/spcm.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 http://www.stormwatercenter.net/
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Bioretention/Flovashrouglri®ieanter TC-32

General Description

The bioretention best management practice (BMP) functions as a
soil and plant-based filtration device that removes pollutants
through a variety of physical, biological, and chemical treatment
processes. These facilities normally consist of a grass buffer
strip, sand bed, ponding area, organic layer or mulch layer,
planting soil, and plants. The runoff’s velocity is reduced by
passing over or through a sand bed and is subsequently
distributed evenly along a ponding area. Exfiltration of the
stored water in the bioretention area planting soil into the
underlying soils occurs over a period of days.

Inspection/Maintenance Considerations

Bioretention requires frequent landscaping maintenance,
including measures to ensure that the area is functioning
properly, as well as maintenance of the landscaping on the
practice. In many cases, bioretention areas initially require
intense maintenance, but less maintenance is needed over time.
In many cases, maintenance tasks can be completed by a
landscaping contractor, who may already be hired at the site. In
cold climates the soil may freeze, preventing runoff from
infiltrating into the planting soil.

Maintenance Concerns,
Objectives, and Goals

Clogged Soil or Outlet Structures

Invasive Species

Vegetation/Landscape
Maintenance

Erosion

Channelization of Flow

Aesthetics

Targeted Constituents

Sediment

Nutrients

Trash

Metals

Bacteria

Oil and Grease

Organics

Oxygen Demanding
Legend (Removal Effectiveness)

® Low H High
A Medium

A B EEE)EHE

RERRERAEAEF
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TC-32 Bioretention

" o Suggested
Inspection Activities Frequency
®m Inspect soil and repair eroded areas. Monthly
®m Inspect for erosion or damage to vegetation, preferably at the end of the wet season to

schedule summer maintenance and before major fall runoff to be sure the strips are ready
for winter. However, additional inspection after periods of heavy runoff is desirable.
B Inspect to ensure grass is well established. If not, either prepare soil and reseed or Sfe.mi—an!:ma]
replace with alternative species. Install erosion control blanket. inspection
®m Check for debris and litter, and areas of sediment accumulation.
m Inspect health of trees and shrubs.
Maintenance Activities Suggested
Frequency
B Water plants daily for 2 weeks. At project
completion
B Remove litter and debris. Monthly
B Remove sediment.
B Remulch void areas.
B Treat diseased trees and shrubs.
® Mow turf areas.
As needed
W Repair erosion at inflow points.
B Repair outflow structures.
B Unclog underdrain.
m Regulate soil pH regulation.
B Remove and replace dead and diseased vegetation. Semi-annual
B Add mulch. Annual

B Replace tree stakes and wires.

® Mulch should be replaced every 2 to 3 years or when bare spots appear. Remulch priorto | Every 2-3 years, or
the wet season. as needed

Additional Information

Landscaping is critical to the function and aesthetic value of bioretention areas. It is preferable
to plant the area with native vegetation, or plants that provide habitat value, where possible.
Another important design feature is to select species that can withstand the hydrologic regime
they will experience. At the bottom of the bioretention facility, plants that tolerate both wet and
dry conditions are preferable. At the edges, which will remain primarily dry, upland species will
be the most resilient. It is best to select a combination of trees, shrubs, and herbaceous
materials.

References

Metropolitan Council, Urban Small Sites Best Management Practices Manual. Available at:
http: //www.metrocouncil.org/environment/Watershed/BMP/manual.htm
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Bioretention TC-32

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, revised February, 2002.

U.S. Environmental Protection Agency, Post-Construction Stormwater Management in New
Development & Redevelopment BMP Factsheets. Available at:

cfpub.epa.gov/npdes/stormwater/menuofbmps/bmp files.cfm

Ventura Countywide Stormwater Quality Management Program, Technical Guidance Manual
for Stormwater Quality Control Measures. July, 2002.
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LID Small Site Technical Guidance Manual

Currently not proposed, included as a reference for entitlement submittal. Will be
removed during Final Engineering it not part of final design.

3.2 FLOW-THROUGH PLANTER BOX

—

L

Figure 1: Flow-through planter box (http://lateameffort.blogspot.com).

Design criteria for a flow-through planter box include the following:
e Design drawdown time = 48 hours (surface); 72 hours (total)
e Factor of safety = 2
e Max ponding depth = 18 inches
e Soil depth = 2 feet (3 preferred)
e Slotted PVC pipe (2 inches Minimum) within 6 inches of bottom of facility
e The area (width * length) must equal 4% of the tributary area
e Flows my outlet to a curb drain, rain garden, or equivalent

e Cover must be dense, wet, and dry tolerant vegetation

City of Temple City 2013



LID Small Site Technical Guidance Manual

1.5 PONDING DEPTH

SPLASH
BLOCK MAX.
——3” MULCH
2' MIN. WA :
AMENDED —| |[onaaiitenmirsaduliier 4 “ ] VARIES

FNENDNGN

FILTER FABRIC
(OPTIONAL;

NOTE 5) L SLOTTED PVC PIPE
1’ MIN. (2”7 MIN, 6”7 MAX)
6" THICK GRAVEL
IMPERVIOUS

MATERIAL
BOTTOM

GENERAL NOTES:

DENSE, WET AND DRY TOLERANT VEGETATION.

1.

2. PONDED WATER MUST DRAIN WITHIN 72 HOURS TO PREVENT
VECTOR BREEDING.

3. IF NEEDED, MULTIPLE PIPES MAY BE USED.

4, THE PLANTER BOX AREA (WIDTH * LENGTH) MUST EQUAL 4% OF
THE TRIBUTARY AREA.

5. FILTER FABRIC AVAILABLE AT LOCAL HARDWARE STORES.

6. FLOWS MAY OUTLET TO A CURB DRAIN, RAIN GARDEN, OR
EQUIVALENT.

DRAFT

REVISIONS (CITY OF TEMPLE CITY PUBLIC WORKS DEPT.
LID-FLOW THROUGH PLANTER BOX

City of Temple City

2013




Infiltration Practices

Underground Infiltration/

9.2 Infiltration Gallery

Please read section 9.0 for important
information applicable to all infiltration
practices.

Description: Infiltration structures designed
to deliver captured runoff to the subsoil
through subsurface reservoirs usually
composed of rock or gravel.

Planning Considerations: Below grade
infiltration structures can provide innovative
stormwater treatment in areas where space is
limited. As with other infiltration practices,
percolation tests should be performed to
ensure adequate infiltration rates. It is
important to consider possible pollutant
loads and include pretreatment devices to
help minimize maintenance cost. High flow
bypasses should also be included in the
design. Infiltration galleries are most
appropriate as secondary treatment for
runoff from impervious surfaces such as
parking lots that have pretreatment
structures in place. Be aware runoff
discharged to groundwater is subject to the
maximum pollutant loads discussed in
Section 1.0. It is also important to consider
potential impacts of structural subgrade
materials and the possibility of surface
instability caused by soil piping and/or slope
destabilization.

Tips for Installation:

1. Consult a qualified soil scientist to
determine if soil conditions are
appropriate for infiltration.

November 2001

Maintenance: Since infiltration galleries are
below grade, they are extremely difficult to
maintain. Inlets should be inspected
regularly for pine needles and other debris
that may clog the system. If infiltration
rates have visibly diminished, the system
must be dug up and rehabilitated.

Where to Use: Infiltration galleries are
appropriate for treating runoff from small
impervious areas where space is limited.

Where NOT to Use: Avoid installation in
larger areas with high sediment loads, high
oil and grease accumulation, and in soils
with limited permeability. Like other
infiltration methods, galleries should not be
used in areas with high groundwater or
shallow depth to an impervious layer.

Field Experience:

e Washoe County installed a 4 foot by 48
inch underground basin as part of a
water quality improvement project. Pine
needles and other debris frequently plug
the inlet causing system bypass.
Maintaining the underground basin is
extremely time consuming.

o Infiltration facilities installed under
roadways as part of California Tahoe
Conservancy funded projects at Black
Bart Avenue and Apache Street have not
shown any apparent damage to roadway
sections after several years of operation.




Infiltration Practices

Top Soil
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Figure 2 - Typical Infiltration Gallery — Source: Metropolitan Washington Council of
Governments, 1987
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Figure 3 — Typical Dry Well — Source: TRPA Handbook of Best Management Practices, 1988
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Drain Inserts

MP-52

Description

Drain inserts are manufactured filters or fabric placed in a drop
inlet to remove sediment and debris. There are a multitude of
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. 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 one box; that is, the setting area
and filtration through media occur in the same box. Some
products 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

The number of installations is unknown but likely exceeds a
thousand. Some users have reported that these systems require
considerable maintenance to prevent plugging and bypass.

Advantages

m  Does not require additional space as inserts as the drain
inlets are already a component of the standard drainage
systems.

m Easy access for inspection and maintenance.

m  As there is no standing water, there is little concern for
mosquito breeding.

m 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

Design Considerations

m Use with other BMPs
m Fit and Seal Capacity within Inlet

Targeted Constituents

Sediment
Nutrients

Trash

Metals

Bacteria

Oil and Grease
Organics
Removal Effectiveness

See New Development and
Redevelopment Handbook-Section 5.

R RREA
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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

m  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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Innovative stormwater managemg__dn‘{\ products'

FloGard®+PLUS Catch Basin Insert Filter

GENERAL FILTER CONFIGURATION

FloGard®+PLUS catch basin insert filter shall provide solidis filtration through a filter screen o filter liner, and
hydrocarbon capture shall be effected using a non-leaching absorbent material contained in a pouch or similar
removable restraint. Hydrocarbon absorbent shall not be placed at an exposed location ot the entry to the filter that
would allow blinding by debris and sediment without provision for self-cleaning in operation.

Filter shall conform to the dimensions of the inlet in which it is applied, allow removal and replacement of all internal
components, and allow complete inspection and cleaning in the field.

FLOW CAPACITY

Filter shall provide two internal high-flow bypass locations that in total exceed the inlet peak flow capacity. Filter shall
provide filtered flow capacity in excess of the required “first flush” treatment flow. Unit shall not impede flow into or
through the catch basin when properly sized and installed.

MATERIALS

Filter support frame shall be constructed of type 304 stainless steel. Filter screen, when used in place of filter liner,
shall be type 304 or 316 stainless steel, with an apparent opening size of not less than 4 U.S. mesh. Filter liner, when
used in place of filter screen, shall be woven polypropylene geotextile fabric liner with an apparent opening size
[AOS) of not less than 40 U.S. mesh as determined by ASTM D 4751. Filker liner shall include o support basket of

polypropylene geogrid with stainless steel cable reinforcement.

Filter frame shall be rated at o minimum 25-year service life. All other materials, with the exception of the hydrocarbon
absorbent, shall have a rated service life in excess of 2 years.

FloGard®+PLUS TEST RESULTS SUMMARY

Testing Agency % TSS Removal % 0il and Grease Removal % PAH Removal
UCLA 80 7010 80

U of Auckland

Tonking & Taylor Ltd. 78 t0 95

(for city of Auckland)

U of Hawai 80 20 t0 40
(for city of Honolulu)

/7Gard

*FLU5

Catch Basin Insert Filter

FEATURES

¢ Easy to install, inspect and maintain

¢ Can be refrofitted to existing drain catch basins -
or used in new projects

o Economical and efficient

o Catches pollutants where they are easiest
to catch (at the inlet)

¢ No standing water - minimizes vector, bacteria
and odor problems

¢ Can be incorporated as part of a “Treatment Train”

BENEFITS

* Lower installation, inspection and mainfenance coss
» Versatile installation applications

o Higher return on investment

o Allows for installation on small and confined sites

o Minimizes vector, bacteria and odor problems

o Allows user fo target specific pollutants




Innovative stormwater management-Products

INSTALLATION AND MAINTENANCE

Filter shall be instlled and maintained in accordance with manufacturer’s general instructions and recommendations.

PERFORMANCE

Filter shall provide 80% removal of total suspended solids (TSS) from treated flow with a particle size distribution
consistent with fypical urban street deposited sediments. Filter shall capture at least 70% of oil and grease and 40%

of total phosphorus (TP) associated with organic debris from treated flow. Unit shall provide for isolation of trapped
pollutants, including debris, sediments, and floctable trash and hydrocarbons, from bypass flow such that re-suspension
and loss of pollutants is minimized during peak flow events.

FloGard®+PLUS COMPETITIVE FEATURE COMPARISON

Evaluation of FloGard+PLUS Units
(Based on flow-comparable units) (Scale 1-10, 10 being best)

FloGard+PLUS

Other Insert Filter Types**

Flow Rate 10 7
Removal Efficiency* 80% 45%
Capacity — Sludge and Oil 7 7
Service Life 10 3
Installation — Ease of Handling / Installation 8 6
Ease of Inspections & Maintenance 7 7
Value 10 2

*approximate, based on field sediment removal testing in urban st

Long-Term Cost Comparison

reet application **average

(Scale 1-10, 10 being lowest cost, higher number being best) FloGard+PLUS Other Insert Filter Types
Unit cost — initial (§/cfs treated) 10 4
Installation cost ($/cfs treated) 10 7
Adsorbent replacement (annual avg $/cfs treated) 10 2
Unit materials replacement (annual avg $/cfs treated) 10 10
Maintenance cost (annual avg $/cfs treated) 10 7
Total first yr ($/cfs treated) 10 5
Total Annual Avg ($/cfs treated, avg over 20 yrs)* 10 5

*assumes 3% annual inflation

Captured debris from
FloGard+PLUS,
Dana Point, CA

FloGard+PLUS

Combination Inlet

FloGard+PLUS
Flat Grate

FloGard+PLUS
Round Gated Inlet | &

KriStar Enterprises, Inc.
360 Sution Place
Santa Rosa, CA 95407

PH: 800-579-8819
FAX: 707-524-8186
www.kristar.com

©2004-2009 KriStar Enterprises, Inc.
FGP-T 05.19.09.1M

FloGord® is a registered trademarks of
KiiStar Enterprises, Inc




