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INTRODUCTION 

This report presents the hydrologic analysis for Tentative Tract 082498 which is located at 15716 
Tetley Street, Hacienda Heights, California, in County of Los Angeles and is a residential subdivision 
of a 2.16 acres site that proposes 33 new condominium units that will be served  by a “Private 
Driveway and Fire Lane” (Not a public road). The site currently exists as a “Hacienda Heights 
Christian Church” and is bound by Tetley Street to the north, single family residences to the south, 
multi-family residences to the east and “St. Thomas Episcopal Church to the west.  
 

The purpose of this report is to study the flows from for both pre- and post-development conditions 
for the 25yr storm frequency and to determine 85th percentile rainfall volume which is required to be 

mitigated in order to comply with the Low Impact Development (LID) requirements.  

HYDROLOGY DESIGN CRITERIA 
 

The following Hydrology Data criteria was provided by the LADPW online Hydrology Map 1-H1.11 

provided at: http://dpw.lacounty.gov/wrd/hydrologygis/. These values are used as inputs into the 

Hydrocalc as shown in the calculations in Appendices B and C. In Pre-Development condition, there 

are areas that are either landscaped or vacant. 2% imperviousness are used for these areas. The rest of 

the site is existing church building and paved parking areas with an assigned imperviousness of 82%. 

To determine the total runoff for the site, a composite or average imperviousness is calculated as 

follows: 

1. Landscape or Vacant areas

A = 0.47 + 0.32 = 0.79ac 

2. Church Building and Parking areas

A = 1.32 + 0.05 = 1.37ac 

3. Total Site area = 2.16ac

Composite Imperviousness 

(0.79 x 0.02 + 1.37 x 0.82)/2.16 = 0.53 
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Runoff Calculation: LADPW Hydrocalc 

Design 50-Year 24-Hour Isohyet:  6.3” 

Soil Type: 016 

85TH Percentile Isohyet: 1.1” 

Pre-Development Imperviousness:  53% 

Post-Development Imperviousness:  86% 

EXISTING DRAINAGE CONDITIONS 

The existing site condition is 2.16-acres which include the church area and the vacant areas as 
shown in the pre-development hydrology map in Appendix E. The following table summarizes the 
values found: 

PROPOSED DRAINAGE CONDITIONS 

The proposed development is a 33-unit condominium development and will generally maintain the 
existing drainage pattern with the site discharging to existing 6’W x 6’H RCB on Tetley Street. 
Stormwater runoff from the proposed development will be collected by an onsite catch basin. 
LADPW has provided an allowable Q (Qallowable) of 1.55cfs/acre with a resulting of 3.348cfs which 
can be discharged into the existing RCB Tetley Street.  

The calculated post development Q25 is 5.42cfs. 
The following table provides a summary of the post-development hydrology values: 

As shown in the above tables, the difference in runoffs between the existing condition and the 
proposed condition is ΔQ = 5.42-5.30 = 0.12cfs. The volume generated by this ΔQ is 1715.7cf 
which can be accommodated in the storage tank for SWQDv. 

Condition 
Subarea 
Number 

Area 
(Acres) 

25-year
Peak

Flowrate 
(Q_25) 

Pre-
Development 1A 2.16 5.30cfs 

Condition 
Subarea 
Number 

Area 
(Acres) 

25-year
Peak 

Flowrate 
(Q_25) 

Post-
Development 

1A 2.16 5.42cfs 
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Infiltration of storm water is not considered feasible with the use of drywell and the result of 

percolation rate of less than 0.3 in/hr. as indicated on the soils report.  

 

Harvest and Reuse is also deemed infeasible as the site plan is dense, 86% impervious with only small 

areas that will be landscaped with drought tolerant plants. The Estimated Total Water Use for the 

project will not make a Harvest and Reuse system feasible. 

 

Lastly, Biofiltration system was evaluated and found to be an appropriate solution for the mitigation 

of the required quality volume. 

 

 A bio-filtration system (WetlandMOD) will be utilized for this project to treat 150% of the required 

VLID volume. The VLID volume is calculated to be 6,740cf and the treated volume will be 6,740 x 1.5 

= 10,110 cf.  

 

The on-site catch basin with splitter will intercept and split the total flow of 5.42cfs as follows: 

 

• To a storage tank (8’Diameter x 202 LF) to store the required volume of 10,110cf of VLID. 

This volume of 10,110cf will be pumped from the storage tank to the proposed Bio-filtration 

system (WetlandMOD) and ultimately be discharged into the existing RCB in Tetley Street at 

a discharge rate of 0.029cfs and will drain down the LID volume within 96 hours. 

 

• To a parkway drain to discharge 2.072cfs to Tetley Street. The 2.072cfs is part of the existing 

runoff that drains to Tetley Street. There is no added Q to the overall storm drain system. 

 

• To the existing RCB in Tetley Street.  A 3.319cfs will be directed to the existing RCB in 

Tetley St. for a total of 0.029 + 3.319 = 3.348cfs (allowable flow) that will be connected to the 

existing RCB in Tetley St.  
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WATER QUALITY 

This project is a designated project as described in section 2 of LACDPW LID Manual. Using the LA 
County 85th Percentile Isohyet Map, the water quality design rainfall depth for the project was 
determined to be 1.1 inches (85th percentile, 24-Hr storm event). All water quality calculations were 
conducted using the Hydrocalc software shown in Appendix D and multiplied by a factor of 1.5. The 
total volume to be mitigated is 10,110 CF which will be stored in the storage tank. This volume will 
go to the pump, then to the WetlandMOD for biofiltration and then will drain to an existing storm 
drain system in Tetley Street. 
 
 

 

Condition 
Subarea 
Number 

Area 
(Acres) 

 
Clear Runoff  

Volume 
(24-Hr) 

Water Quality 
(85th Percentile) 

    1A 2.16 10,110 cf 

 

 

CONCLUSION 

The calculations provided within this report and within the enclosed Hydrology Map provide an 
understanding that the post-development conditions will generally maintain similar drainage patterns 
to the pre-development drainage conditions with practically no change in the amount of runoff 
between existing and proposed conditions. The allowable Q will be restricted to 3.348cfs as provided 
by LADPW. Therefore, it is concluded that the proposed condition will not impact the existing storm 
drain system.  
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Project ID:

Project Name:

City, State, ZIP:

Unit ID:

Unit 1

WM-5.5-34-V

5.50

29.00

5.25

10110

96

5.0

0.05

0.029

13.13

39.50

262.6

2(29' x 5.17') = 299.67 SF 258.33 SF

2(4.83' x 5.17') = 49.91 SF 8.58 SF

Total Area = 349.58 SF 266.91 SF

1.0

29

30
5.17

Outgoing Surface Area

WetlandMOD - 24" Media Thickness Volume Based

Feel free to fax or email proposed sizing calculations to BioClean 

Environmental, for assistance with sizing, compliance, and design.                                                                    

Phone: 760.433.7640

Fax: 760.433.3176

Email: Info@modularwetlands.com 

Required total Media Surface Area (SF)

Media Surface per Linear Foot (FT)

Discharge Rate (CFS)

Dicharge Rate (GPM)

Media Loading Rate (GPM/SF)

Media Infiltration Rate (IN/HR)

Trageted Drain Down Time (HR)

Requried Treatment Volume (CF)

Media Chamber Cage Height (FT)

Media Chamber Cage Width (FT)

WM Depth (FT)

Number of Row(s)

Length of Row(s)

Media Chamber I.D. (FT)

Operating Head/ HGL (FT)

2(25' x 5.17') =

2(0.83' x 5.17') =

Total Area =

Outgoing Suface Area < Incoming Surface Area, hence WM calcs based off 'Outgoing Surface Area'

Media row(s) length, [Cage length]

Media chamber length with 4" baffle wall.

Max HGL height for the unit.

Insert a value for desired row(s)

Unit's Discharge rate, ft3/Sec

Unit's Discharge rate, gallon per Min

Value Provided by Site Engineer

Project Information

8075

Tract No. 82496

Hacienda Height, CA

Unit(s) Internal Dimensions   

Standard 4.4ft (or RIM to outlet).

Standard Width, 4.34ft

Standard 3.52ft.[Max Cage height 4ft]

Value Provided by Site Engineer

WetlandMOD Unit Size (I.D.)

Incoming Surface Area

LA County 5-12in/hr, Bay Area 5-10in/hr

Unit's Discharge Rate

Media-mix provided in single foot

Media-mix provided for entire unit

A FORTERRA COMPANY



 3 FLOAT 
OPERATION

36”

ALL PIPE IS 1.25” 
SCH 40 PVC

78” H20 TRAFFIC RATED COVER  

2” ELEC. CONDUIT

REMOVABLE
FLOAT TREE

LOW INV. 423.37 

BOT ELEV. 421.7 +/-

TOP ELEV. 437.7 +/- 

MODULAR WETLAND
             (MWS)DETENTION 

CHAMBERS

SD

PACKAGED STORM WATER LIFT STATION
15761 TETLEY ST. CONDOS
HACIENDA HEIGHTS, CA 

Lift Station model #PSI-B&E52019  as manufactured by Pacific Southwest Industries (national phone # 800-358-9095)

The pre-packaged Lift Station, in its entirety, is to be non-corrosive and shall incorporate a quick removal system manufactured by the pump 
manufacturer.  The pump(s) shall be guided to the discharge base elbow by stainless steel guide rails.  The rails shall extend from the 
discharge base elbow to the upper guide bracket mounted on fiberglass channel just below the basin cover.  Stainless steel lifting chain or 
cable shall be supplied and properly installed to remove the pump from the wet well.  The internal discharge piping shall be completely pre-
plumbed in PVC pipe and extend 12" beyond the wet well side wall for contractor connection to the force main piping.  The pump(s) discharge 
pipe shall have a check and ball valve installed on each discharge line. The Lift Station shall include three liquid level controls on a removable 
float tree and a control panel suitable for surface mounting.  The pump(s), quick removal system and the level sensors shall be housed in a 
fiberglass wet well (basin). 

PUMP(S):
Furnish and install Tsurumi, VANC'S Model OM3 submersible pump(s). The pump(s) shall be designed to pump waste water, sewage or 
effluent containing 1.38  inch (35mm) diameter solids without damage during operation.  The pump(s) shall be designed so that the shaft 
power required (BHP)/(kW) shall not exceed the motor rated output throughout the entire operating range of the pump performance curve.  A 
two year warranty “out of the box” shall be standard.

MATERIALS OF CONSTRUCTION: 
Construction of major parts of the pumping unit(s) including pump casing, impeller, motor head cover and intermediate brackets shall be 
manufactured from recyclable, application appropriate resins. The need for a protective coating shall not be required. All exposed fasteners 
shall be stainless steel and shall have stainless steel mating anchors integrally cast into the mating part. All units shall be furnished with a NPT 
discharge companion flange.  Impellers shall be of the multi-vane, semi-vortex, solids handling design and shall be slip fit to the shaft. The 
motor shaft shall be machined to provide a positive drive of the impeller. The pump casing shall incorporate an air relief valve.

MECHANICAL SEAL:
 All units shall be furnished with a dual inside mechanical shaft seal located completely out of the pumpage, running in a separate oil filled 
chamber. Units shall be fitted with a device that shall provide positive lubrication of top mechanical seal, (down to one third of the standard oil 
level). The device shall not consume any additional electrical power. Units shall have silicon carbide mechanical seal faces. Mechanical seal 
hardware shall be Stainless steel.

MOTOR:
The pump motor(s) shall be .20 HP, .15 KW, 230 V., 60 Hz., 1 Phase and shall be NEMA MG-1, Design Type B equivalent. Motor(s) shall be 
rated at 1.6 full load amps.  Motor(s) shall have a 1.15 service factor and shall be rated for 10 starts per hour. Motor(s) shall be air filled, copper 
wound, class E insulated with built-in thermal protection. Motor shaft shall be 403 stainless steel and shall be supported by two permanently 
lubricated, high temperature ball bearings, with a B-10 life rating at best efficiency point of 60,000 hours. The bearings shall be single row, 
double shielded, C3, deep groove type ball bearings. Bearing seats shall be rolled carbon steel or aluminum die casting.  Motor housing shall 
be 304 stainless steel. Motors shall be suitable variable speed applications, utilizing a properly sized variable frequency drive. (Only for 3 
phase.)

POWER CABLE AND CABLE ENTRANCE:
The pump cable shall be suitable for submersible pump applications. The cable entrance shall incorporate built in strain relief, a one piece, 
three way mechanical compression seal with a fatigue reducing cable boot. The cable entrance assembly shall contain an anti-wicking block 
to eliminate water incursion into the motor due to Capillary wicking should the power cable be accidentally damaged.

QUICK REMOVAL SYSTEM:
The pumping unit(s) shall be equipped with quick removal system (QRS). The construction shall be such that the pump(s) will automatically 
connect to the discharge piping when lowered into place on the discharge connector. There shall be no need for personnel to enter the wet 
well to accomplish installation or removal of the pump(s). The pumping unit(s) shall be fitted with stainless steel lifting chain(s) of sufficient 
length and strength to permit the raising and lowering of the unit(s). The chain(s) shall be fastened at the top of the structure near the access 
opening. All parts of the QRS system including base elbow, sliding guide bracket, and guide support shall be manufactured from recyclable, 
application appropriate resins. The need for a protective coating shall not be required.

A sliding guide bracket shall be an integral part of the pumping unit and the pump casing shall have a machined connection with a bracket to 
connect with the discharge connection.

Sealing of the pumping unit to the discharge connection shall be accomplished by a single linear downward motion of the pump with the entire 
weight of the pumping unit guided by a pawl, thereby wedging the pumping unit tightly against the discharge connector. No portion of the 
pump shall bear directly on the floor of the sump nor shall a rotary motion of the pump be required for sealing. All fasteners coming into contact 
with the pumpage shall be stainless steel. 

Two corrosion resistant guide pipes shall be furnished and installed for each pump to permit raising and lowering of the pump. Guide pipes 
shall be 3/4 inch (20 mm) in diameter and shall be of adequate length to extend from the lower guide holder to the upper guide bar bracket(s) 
mounted on the access frame.

CONTROL PANEL W/VFD:
The control panel shall have a NEMA 4X semi dead front enclosure suitable for wall mounting. The outer face of the door shall have only the 
following: 1 high water alarm light with silence switch, 1 buzzer. The inner workings of the control panel shall have no less than motor circuit 
protectors (overloads) that shall be adjustable, motor contactor, HOA selector switches, circuit breakers, Smart relay with exercise timers, 
elapsed timer meters, and float indicators, numbered terminal switch, and shall be listed by U.L. 508.

FIBERGLASS WET WELL:
The fiberglass wet well shall have a minimum inside diameter of 36 inches and shall be 192 in length. The fiberglass wet well shall be 
manufactured using a process that insures that the bottom of the basin will be fabricated at the same time as the sidewalls, eliminating the 
possibility of any joints or seams in the wet well in the area of greatest stress concentration. The laminate shall have a barcol hardness of at 
least 90% of the resin manufactures minimum specified hardness for cured resin on both the interior and exterior surfaces. The minimum wall 
thickness of the wet well shall not be less than 1/4". 2" x 4" lumber shall be encapsulated in the bottom of the wet well to allow the mounting of 
the polypropylene bottom and the quick removal system. The wet well shall be provided with “uniseal” fittings that can be installed in the field 
to insure proper elevation of the inlet, vent, and electrical on the side of the wet well.

STEEL H20 SUITABLE FRAME AND COVER:
The cover of the wet well shall be no less than ½" thick and shall be suitable for H-20 traffic loads. The cover shall be solid with no 
penetrations through the top and shall be secured to the rim of the wet well with steel hardware. The cover is to be suspended in a Class 
A bed of concrete a minimum of 6” thick and to extended a minimum of 18” past the frame. The covers will be supplied with enamel 
primer paint.
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WET WELL

COMBINE DISCHARGE PIPES AS 
DETAILED USING “Y” FITTINGS

POC ELEV. 430.7

9” min.

12” min.

DISABLE PUMPING @HGL

ENABLE PUMPING ELEV. TBD

SPECIAL INSTRUCTIONS

Pump Systems discharging into the MWS systems will require a 
separate control installed into the first chamber of the MWS as 
diagramed above.  The float will be wired back to the control 
panel for all #1 pump systems.  The system will work off a 
demand dose into the MWS unit with this float in order to 
maintain the Treatment HGL water level.   
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192”

 FITTING THE TRAFFIC FRAME AND COVER
The frame and cover is meant to telescope around the OD of the tank.  This will allow you to float the cover to grade and will insure the frame 
does not rest on the fiberglass tank.  PSI suggests setting the tank approximately 1.5” lower than the finish surface to allow for the installation 
of the frame and cover as stated above.  Concrete is recommended to be poured at least 8” thick and 24” wide around the frame and tank to 
support the traffic loads.  Sizes and dimensions are for example and will differ from site to site.

FRAME ID 39”

TANK OD 36 3/4”Concrete Concrete

FRAME
2.5” x 2.5” x 1/4”

COVER 
½” STEEL PLATE

WITH HATCH 

1
2
/2

7
/1
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12” 3/4” crushed rock12” 3/4” crushed rock

OFF. 422.5

ON. 425.00

LAG/ALARM 428.00

0.07
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SHAFT POWER
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0 5 10 15 20 25 30 35 40 45 50

TH-Q

EFF.

(FRP) SEMI-VORTEX - SUMP PUMPS

Dec. 10 60-PC-OM-01

0M - SERIES 

OM3, OMA4 1 1/2"/40mm 0.20 0.15 3430 0.394”/10mm

 Semi-Vortex - Sump Pump

-

Single 115 / 120 / 230 3.2 / 3.1 / 1.6 60 Capacitor-Start E

- - - - - - -

US GPM

CAPACITY
3

M/min.

PERFORMANCE TSURUMI CURVE

MODEL BORE HP KW RPM SOLIDS DIA

PUMP TYPE

DATE

LIQUID

Water

SG. VISCOSITY

1.123 cSt1.0

TEMP.

0
60F

PHASE VOLTAGE AMPERAGE HZ STARTING METHOD INS. CLASS

SHAFT POWER

KW BHP

CURVE No. PHASE VOLTAGE AMPERAGE HZ STARTING METHOD INS. CLASS

M. Ft.%
TOTAL HD.EFF. REMARKS:

STORM LIFT STATION PROFILE & CALCULATIONS

EQUIVALENT PIPE RUN CALCULATION
  1.25” SCH 40 PVC  PIPE          40.0 FT  
  1.25” PVC SCH 40 90 ELBOW (1)  X 3.7 FT                    3.7 FT 
  1.25” PVC SCH 40 45 BEND    (0)  X 1.6 FT                    0.0 FT
  1.25” GATE VALVE          (1) X .80 FT                         0.80 FT
  1.25” CHECK VALVE                (1) X 9.0 FT              9.0 FT
  TOTAL EQUIVALENT LENGTH                           53.00 FT 
FRICTION LOSS PER 100 FT 2” PVC @ 13 GPM     .80 FT PER     100  FT
  FRICTION LOSS 1.25”   53.00/100 X  .80 FT =          .42  FT 
   
  FRICTION LOSS                              0.42  FT
  STATIC HEAD                                   9.00  FT
  TOTAL DEVELOPED HEAD                            9.42  FT
  PERFORMANCE  13 GPM @  9.42 FT TDH THRU 2” PVC LINE

VFD: 42.6HZ
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8 FT TANK X 140 FT 8 FT TANK X 62 FT  
DPLX PUMP SYSTEM

SEE LSD-1

9-13-18

18”

7 7

TURNBUCKLE�AND�STRAPS�FOR�6�FT�DIA�TANK

H20�LOAD�RATED�COVERS�BY�ALHAMBRA�FOUNDRY�LABELED�STORM�

NOT�USED

NOT�USED

xas10/12ih © 2017 ZCL Composites Inc.  ZCL® and Xerxes® are trademarks of ZCL Composites Inc.

zcl.com   |   xerxes.com

Product Specifications

Deadmen for 4'-, 6'- and 8'-Diameter Tanks 

Nominal length Nominal width x depth Approximate weight (lbs.)

12’ 12”x12” 1,800

16' 12"x12" 2,400

18' 12"x12" 2,700

Deadmen for 10’- and 12’-Diameter Tanks

Nominal length Nominal width x depth Approximate weight (lbs.)

14’ 18" X 8 3/4" 1,900 

18' 18” X 8 3/4” 2,400 

22' 18” X 8 3/4” 3,000 

30' 18” X 8 3/4” 5,000

Turnbuckles  
Jaw-to-Jaw Style

6’-Diameter Tanks 
3/4” X 9” 
(17” closed, expanding to 26”)

8’-Diameter Tanks 
3/4” X 12” 
(20” closed, expanding to 32 “)

1 0’- and 12’-Diameter Tanks  
3/4” X 18” 
(26” closed, expanding to 44”)

General Notes:
1. Deadmen requirements may vary with tanks 25,000 gallons or larger, and/or based on the number of 

containment sumps, access risers and burial depth.
2. Consult the Xerxes Installation Manual and Operating Guidelines or your Xerxes sales representative for 

more information.

18"
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18"
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APPENDIX C  

Primary Backfill Requirements

I. The  backfill  material  surrounding  an  underground  storage  tank  
(UST) is a critical part of a proper tank installation. This document  
gives  guidelines  for  choosing  the  primary  backfill  material  to  use  
when  installing  our  fiberglass  underground  storage  tanks.

2. The Installation Manual specifies that select rounded stones  
or crushed stones are to be used as primary backfill material.

3. Primary  backfill  material  is  to  be  clean, free-flowing,  and  free    
of dirt, sand, large rocks, roots, organic materials, and debris.

4. No  backfill  material  shall  be  frozen  or  contain  lumps  of  frozen  
material at any time during placement.

5. Another  important  characteristic  of  backfill  material  is  hardness    
or  stability  when  exposed  to  water  or  loads.  Most  materials      
have no prblem meeting the hardness requirement.
• Materials like soft limestone, sandstone, sea shells or shale should  
not  be  used  as  backfill  because  they  break  down  over  time.

6. Coarse aggregate is a technical term for the material (rounded stones 
and  crushed  stones)  that  meets  our  backfill  size  requirements.

7. ASTM International and the American Association of State Highway 
and  Transportation  Officials  have  specifications  for  standard  sizes  of 
coarse aggregate.
• Table C-1 gives the standard sizes of coarse aggregate that  
 meet  the  backfill  material  specifications  for  rounded stones  and  
 crushed  stones.  It  identifies  standard  sieve  sizes  used  to  grade  
 aggregate material. For each aggregate size, the amount  
 of  material  finer  than  each  laboratory  sieve  (square  openings)  
 is given as a percentage of the total weight of the sample.
• ASTM  uses  size  numbers  6,  7  and  8  to  describe  specific  
 gradation  profiles  for  materials  that  pass  through  a  series  
 of  sieves.  Do  not  confuse  these  gradation  profiles  with  sieve  sizes.
• C2.3.1. The  percentages  give  an  indication  of  the  particle  
 size distribution or gradation within a given aggregate size.  
 With  aggregate  size  number  6  of  rounded  stones,  for  example,  
 20—55  percent  of  the  sample (measured  by  weight)  should  
 pass through a ½-inch sieve. And, with aggregate size number  
 7 of  crushed  stones, 0—15  percent  of  the  sample (measured  
 by  weight)  should  pass  through  a  No. 4  sieve.

8. Some material suppliers may produce materials that meet our 
requirements  but  are  not  identified  by  a  standard  coarse  aggregate  
size  number. The  supplier  should  be  able  to  provide  a  specification  
that  identifies  the  size  or  gradation  of  the  material.
• If the material supplier is unable to supply a gradation report,  
 an independent testing laboratory can perform a sieve analysis  
 on a sample of the material according to the ASTM C 136 testing  
 specifications. The  test  results  can  then  be  compared  against  
 the size requirements for rounded or crushed stones shown  
 in Table C-1.

9. When  using  select  rounded stones, the  material  is  to  be    
a mix of  rounded  particles,  sizes  between  0.094  inch   
and ¾ inch 

• The rounded stones must conform to the specifications  
 of ASTM C 33, sizes 6, 67 or 7.

• No  more  than  5  percent (by weight)  of  the  back fill  may  pass   
 through a #8  sieve. See Table C-1  for  additional  information .
• Generally, rounded stones that meet the gradation   

 requirements are larger than allowable crushed stones.

I0. When   using  crushed  stones, the  material  is  to  be  a  mix  of
angular particles,  sizes  between  0.094  inch  and  ½  inch .

• The  crushed  stones  must  conform  to  the  specifications  
 of ASTM C 33,  sizes  7  or  8.
• No  more  than  5  percent  (by weight)  of  the  backfill  may  pass  
 through  a  #8  sieve.  See Table C-1 for additional information.

Table C-I

PERCENTAGE OF STONES PASSING  
THROUGH SIEVE BY SIEVE SIZE

Rounded  
Stones       

ASTM C 33 Size # #6 Stone #67 Stone #7 Stone

1 inch [25 mm] 100% 100% ———

¾ inch [19 mm]90—100% 90—100% 100%

½ inch [12.5 mm]20—55% ——— 90—100%

³⁄8 inch [9.5 mm] 0—15% 20—55% 40—70%

No. 4 [4.75 mm] 0—5% 0—10% 0—15%

No. 8 [2.36 mm] ——— 0—5% 0—5%

Crushed  
Stone

ASTM C 33 Size # #7 Stone #8 Stone

1 inch [25 mm] ——— ———

¾ inch [19 mm] 100% ———

½ inch [12.5 mm] 90—100% 100%

³⁄8 inch [9.5 mm] 40—70% 85—100%

No. 4 [4.75 mm] 0—15% 10—30%

No. 8 [2.36 mm] 0—5% 0—10%
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Appendix B: Pre-Development Hydrology Calculations 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Peak Flow Hydrologic Analysis
File location: C:/Users/ggirgis/Desktop/tetly hydrology/Pre Development.pdf
Version: HydroCalc 1.0.2

Input Parameters
Project Name Tetley_Pre Development
Subarea ID Subarea 1A
Area (ac) 2.16
Flow Path Length (ft) 573.0
Flow Path Slope (vft/hft) 0.019
50-yr Rainfall Depth (in) 6.3
Percent Impervious 0.53
Soil Type 16
Design Storm Frequency 25-yr
Fire Factor 0
LID False

Output Results
Modeled (25-yr) Rainfall Depth (in) 5.5314
Peak Intensity (in/hr) 2.8175
Undeveloped Runoff Coefficient (Cu) 0.8353
Developed Runoff Coefficient (Cd) 0.8696
Time of Concentration (min) 7.0
Clear Peak Flow Rate (cfs) 5.292
Burned Peak Flow Rate (cfs) 5.292
24-Hr Clear Runoff Volume (ac-ft) 0.5592
24-Hr Clear Runoff Volume (cu-ft) 24358.1083
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Appendix C: Post Development Hydrology Calculations 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Peak Flow Hydrologic Analysis
File location: C:/Documents and Settings/BeltiR/Desktop/Project - Subarea 1A-25 Yr.pdf
Version: HydroCalc 0.3.0-beta

Input Parameters
Project Name Project
Subarea ID Subarea 1A-25 Yr
Area (ac) 2.16
Flow Path Length (ft) 585.0
Flow Path Slope (vft/hft) 0.02022
50-yr Rainfall Depth (in) 6.3
Percent Impervious 0.86
Soil Type 16
Design Storm Frequency 25-yr
Fire Factor 0
LID False

Output Results
Modeled (25-yr) Rainfall Depth (in) 5.5314
Peak Intensity (in/hr) 2.8175
Undeveloped Runoff Coefficient (Cu) 0.8353
Developed Runoff Coefficient (Cd) 0.8909
Time of Concentration (min) 7.0
Clear Peak Flow Rate (cfs) 5.422
Burned Peak Flow Rate (cfs) 5.422
24-Hr Clear Runoff Volume (ac-ft) 0.7905
24-Hr Clear Runoff Volume (cu-ft) 34435.652



Peak Flow Hydrologic Analysis
File location: C:/Documents and Settings/BeltiR/Desktop/Project - 1A Vol for 0.12 cfs.pdf
Version: HydroCalc 0.3.0-beta

Input Parameters
Project Name Project
Subarea ID 1A Vol for 0.12 cfs
Area (ac) 2.16
Flow Path Length (ft) 587.0
Flow Path Slope (vft/hft) 0.02
50-yr Rainfall Depth (in) 0.28
Percent Impervious 0.86
Soil Type 16
Design Storm Frequency 50-yr
Fire Factor 0
LID False

Output Results
Modeled (50-yr) Rainfall Depth (in) 0.28
Peak Intensity (in/hr) 0.072
Undeveloped Runoff Coefficient (Cu) 0.1
Developed Runoff Coefficient (Cd) 0.788
Time of Concentration (min) 30.0
Clear Peak Flow Rate (cfs) 0.1225
Burned Peak Flow Rate (cfs) 0.1225
24-Hr Clear Runoff Volume (ac-ft) 0.0394
24-Hr Clear Runoff Volume (cu-ft) 1715.7163



Hydraulics of Catch Basin 
 
The Proposed storm drain system is designed for 25year frequency. The total 
runoff to the onsite catch basin located near southeast corner of the project site 
calculated to be 5.42 cfs. The catch basin is in the grade area and will be built with 
4 inches local depression. 
 
Using chart page 28 and W=7’ side opening catch basin, the total site runoff of 
5.42 cfs is fully intercepted. 
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Appendix D: LID 85th Percentile Calculations 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Peak Flow Hydrologic Analysis
File location: C:/Documents and Settings/BeltiR/Desktop/Project - Subarea 1A_LID.pdf
Version: HydroCalc 0.3.0-beta

Input Parameters
Project Name Project
Subarea ID Subarea 1A_LID
Area (ac) 2.16
Flow Path Length (ft) 585.0
Flow Path Slope (vft/hft) 0.02022
85th Percentile Rainfall Depth (in) 1.1
Percent Impervious 0.86
Soil Type 16
Design Storm Frequency 85th percentile storm
Fire Factor 0
LID True

Output Results
Modeled (85th percentile storm) Rainfall Depth (in) 1.1
Peak Intensity (in/hr) 0.3203
Undeveloped Runoff Coefficient (Cu) 0.1
Developed Runoff Coefficient (Cd) 0.788
Time of Concentration (min) 23.0
Clear Peak Flow Rate (cfs) 0.5452
Burned Peak Flow Rate (cfs) 0.5452
24-Hr Clear Runoff Volume (ac-ft) 0.1547
24-Hr Clear Runoff Volume (cu-ft) 6740.2821
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Appendix E: Pre/Post Development Hydrology Maps 



HYDROLOGY STUDY TRACT No. 82498

TETLEY STREET

WITHIN THE COUNTY OF LOS ANGELES, STATE OF CALIFORNIA 

SCALE:  1" = 30'
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