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1 INTRODUCTION
1.1.  SITE DESCRIPTION

1.1.1.  LOCATION

The site is located along Lakeshore Drive just northerly of Lake Elsinore
and Riverside Drive (Highway 74), and a few miles westerly of the 15
Freeway.

1.1.2.  EXISTING CONDITION

The existing site is approximately 7.5 partially developed vacant land with
natural vegetation. The lot has been rough graded and has a sediment basin
at the northeasterly corner of the site with gentle 1-2% slopes draining from
the southwesterly corner of the site approximately to the northeasterly
corner of the site. The sediment basin located at the northeasterly portion
of the site has a 24” lateral to the storm drain in Lakeshore Dr. There are
existing improvements along Lakeshore Dr. and there is a 60 inch diameter
storm drain line in Lakeshore that conveys stormwater from the site to Lake
Elsinore. The street improvements are not up to current standards in
Lakeshore. The groundwater table is approximately 100 feet deep and the
soil type is B with an estimated moderate to high infiltration capacity.

1.1.3.  PROPOSED CONDITION

The proposed project is a condominium development,tentative
condominium tract map 37280, consisting of 7.28 acres after dedication of
additional right of way for Lakeshore Dr. as well as improvements along
Lakeshore fronting the property. There are 11 buildings proposed
consisting of 104 units, a clubhouse, a pool and spa, a playground, a tennis
court and plenty of vegetated open space between proposed buildings.
There shall be an onsite storm drain network, catch basins, underground
infiltration basins by Stormtech or equivalent, and outlet structures
capable of mitigating post construction flowrates to equal approximately
the existing flowrates for all modeled storms. The site drainage patterns
shall remain consistent with existing patterns to the fullest extent
possible. The new improvements and construction of the project shall
incorporate roughly 70% new impervious surface area.

1.2. PURPOSE OF REPORT

The purpose of this report is to analyze the hydrological and hydraulic
conditions of the subject parcel during modeled flood events and provide
recommendations to alleviate and mitigate increased runoff and water
quality in accordance with the City of Lake Elsinore and Riverside County
Flood Control and Water Conservation District standards and guidelines.



1.3.  FLOOD INFORMATION

The project is located in the Santa Ana River watershed, San Jacinto River
sub-watershed, just north of Lake Elsinore. FEMA area flood map delineates
the site as zone X which states the site is located just outside the area of
0.2% annual chance of flood; and not within any areas of 1% annual chance
of flood with average depths of less than 1 foot or with drainage areas less
than 1 square mile; and not within areas protected by levees from 1%
annual chance flood.



2. EXISTING DRAINAGE
2.1.  OFFSITE

There are no offsite tributary areas other than meniscal flows between
storm drain inlets within Lakeshore Drive that travel along Lakeshore Dr.
but do not contribute to onsite area flows.

2.2. ONSITE

The existing approximate tributary drainage area consists of approximately
7.5 partially developed vacant land with no impermeable surface area other
than that portion offsite within Lakeshore Dr. The lot has been rough
graded with gentle 1-2% slopes draining from the southwesterly corner of the
site approximately to the northeasterly corner of the site to a clogged
sediment basin as it appears that nobody is maintaining it. The existing
street in Lakeshore fronting the property is A.C. pavement with some older
improvements. Lakeshore has a 60 and 63 inch storm drain line where there
is a 24” storm drain lateral connected to the onsite sediment basin drop
inlet. That pipeline conveys stormwater into Lake Elsinore. The existing
storm drain lateral was sized to accommodate all onsite tributary area
stormwater peak flowrate. The 60 inch line in Lakeshore was sized based on
the ultimate conditions noted in the West Elsinore Master Drainage Plan.

3. PROPOSED DRAINAGE
3.1.  OFFSITE

The project proposes street improvements within Lakeshore Dr. that are
capable of conveying 100 year peak flows and transporting them to the
adjacent catch basins. A catch basin on the south corner cutback on
lakeshore at the intersection of Gunnerson shall be constructed to utilize a
portion of the existing 24” storm drain lateral and collect existing flows
along lakeshore as well as flow addition from widening Lakeshore to the
ultimate half width along the property frontage.



3.2. ONSITE

The onsite tributary area shall not change in the ultimate condition model
and the site area impervious percentage increases to roughly 70%. The
primary drainage path is similar to the existing conditions and drains from
the southwesterly portion of the site to the northeasterly portion of the site.
Flows are conveyed onsite via a curb & gutter system within the onsite
private streets and alleys, then into onsite catch basins in sump. The catch
basins are sized to capture the 100 year storm event peak flowrates and
convey all onsite stormwater into the proposed underground infiltration
basins by Stormtech or equivalent via onsite private storm drain piping sized
to accommodate all onsite 100 year storm peak flowrates. The basins are
sized to store the differential volume from the 100 year, 24 hour storm
event conservatively. The basin outlet structures shall convey all excess
volume and mitigate increased flowrates to match existing flowrates to the
fullest extent possible with orifice plates sized to accommodate all storm
event models at various outlet elevations.

4. HYDROLOGY AND HYDRAULIC SUMMARY

Unit hydrology analysis was conservatively utilized to model the 10 and 100
year peak flows and flood volumes for this project. The Riverside County
Flood Control and Water Conservation District (RCFCD & WCD) Hydrology
Manual and CivilD software were used to develop the hydrological
parameters for the 10 and 100 year storm events. Additional background
information was obtained through site visits, site survey and document
research. The soil classifications for the site are Hydrologic Soil Group “B”
per the RCFCD & WCD Hydrology Manual, Plate C-1.41. Peak flows and
storm volume calculations were used to determine the differential peak
flowrates and differential volumes required for mitigation. Refer to the
appendices for all supporting documents and calculations. Flood
hydrograph routing and orifice plate outlet calculations shall be provided
with final drainage report supporting documents. Preliminary calculations
for Stormtech underground detention system have been provided for
reference. Lastly, the catch basins and storm drain piping were sized to
accommodate onsite peak 100 year flowrates using HEC22 equations and
Manning’s n full flow capacity calculations. Hydraulic grade line
calculations shall be provided in final drainage report.



4.1. Existing Conditions

10 YEAR UNIT HYDROGRAPH STORM SCENARIOS

Storm Qp = Peak Flowrate (cfs) V=storm volume (ft?)
1 hour 13.0 19,128
3 hour 8.5 22,893
6 hour 7.8 25,297
24 hour 1.9 20,109

100 YEAR UNIT HYDROGRAPH STORM SCENARIOS

Storm Qp = Peak Flowrate (cfs) V=storm volume (ft?)
1 hour 22.2 37,233
3 hour 15.2 57,256
6 hour 14.2 73,848
24 hour 4.3 73,356

4.2. Proposed Conditions

10 YEAR UNIT HYDROGRAPH STORM SCENARIOS

Storm Qp = Peak Flowrate (cfs) V=storm volume (ft?)
1 hour 14.5 21,263
3 hour 9.6 28,991
6 hour 8.9 34,344
24 hour 2.4 57,072

100 YEAR UNIT HYDROGRAPH STORM SCENARIOS

Storm Qp = Peak Flowrate (cfs) V=storm volume (ft?)
1 hour 23.8 37,758
3 hour 16.2 58,832
6 hour 15.1 77,067

24 hour 4.4 96,050



4.3. Conclusions

The 1 hour storm peak flow rate of 23.8 cfs was utilized for onsite stormwater
conveyance capacity design. The 26 ft. wide curb to curb conveyance channel
(westerly private street) is capable of accommodating 23.8 cfs at 1% slope along the
critical location with a maximum depth of flow of 0.48 feet. All other sections of
street conveyance have more than adequate capacity for all 100 year peak flows.

By proportion, 83% of the peak flow rate (19.8 cfs) is conveyed up to the
northeasterly two 7 ft. wide catch basins in sump. Each basin has sufficient capacity
to accommodate all peak flow within the private street and eliminate all offsite flow
going into Lakeshore. By proportion, 17% of the peak flow rate (4 cfs) is conveyed
up to the northwesterly 7 ft. catch basin in sump, which also has more than
sufficient capacity.

The onsite private storm drain lines A through D shall be SDR-35 PVC pipe sized to
convey all 100 year peak flowrates from 1% to 0.35% minimum slopes ranging in sizes
from 24 inches to 12 inches. All lines drain from the northerly catch basins into the
proposed underground Stormtech infiltration basins.

The Stormtech underground infiltration basins were sized to store the difference in
volume for the 100 year 24 hour storm events from pre-construction to post-
construction of 22,694 cubic feet. The basins are sized to store a total of 24,020
cubic feet of stormwater. No infiltration testing has been performed yet, but shall
be performed prior to submittal of the final drainage report and final WQMP. The
Phase | report suggested moderate to high infiltration rates, so an assumed 1.25 inch
per hour rate has conservatively chosen for preliminary design for the 72 hour
drawdown time. 1.25 inches per hour requires a depth of 30 inches to achieve the
drawdown time and the basin chambers are designed for 30 inches, plus 12” of void
space within the base.

An outlet structure with an orifice plate capable of metering the outflow to match
existing flowrates to the fullest extent possible shall be designed to mitigate all
proposed condition peak flows. This structure shall be an underground vault with a
weir and orifice plate sized at various depth vs. discharge rates and shall outlet into
the proposed RCP storm drain lines E though G at slopes of 1% and 1.84% ranging in
size from 18 inch to 24” where they enter into Lakeshore Drive and tie into the
existing 60 inch RCP four corners storm drain line.

Infiltration of approximately 28,000 cubic feet of storm water is estimated within
the proposed basins during the 24 hour storm events and metered outflow is
proposed to address hydromodification. Should the City desire to bypass some storm
flow to alleviate low Lake Elsinore conditions, we can eliminate the northwesterly
catch basin to bypass approximately 17% of all onsite flows, which would discharge
directly into the 4 corners storm drain and directly to Lake Elsinore.
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ADVANCED DRAINAGE SYSTEMS, INC.

Lakeshore Manor

Lakeshore Dr., Lake Elsinore

STORMWATER CHAMBER SPECIFICATIONS

1. CHAMBERS SHALL BE STORMTECH SC-740, SC-310, OR APPROVED EQUAL.
2. CHAMBERS SHALL BE MANUFACTURED FROM VIRGIN POLYPROPYLENE OR POLYETHYLENE RESINS.

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

4. 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.

5. CHAMBERS SHALL MEET ASTM F2922 (POLYETHYLENE) OR ASTM F2418 (POLYPROPYLENE), "STANDARD SPECIFICATION FOR
THERMOPLASTIC CORRUGATED WALL STORMWATER COLLECTION CHAMBERS".

6. CHAMBERS SHALL BE DESIGNED AND ALLOWABLE LOADS DETERMINED IN ACCORDANCE WITH ASTM F2787, "STANDARD PRACTICE
FOR STRUCTURAL DESIGN OF THERMOPLASTIC CORRUGATED WALL STORMWATER COLLECTION CHAMBERS".

7. ONLY CHAMBERS THAT ARE APPROVED BY THE SITE DESIGN ENGINEER WILL BE ALLOWED. THE CHAMBER MANUFACTURER SHALL
SUBMIT THE FOLLOWING UPON REQUEST TO THE SITE DESIGN ENGINEER FOR APPROVAL BEFORE DELIVERING CHAMBERS TO THE
PROJECT SITE:

a. A STRUCTURAL EVALUATION SEALED BY A REGISTERED PROFESSIONAL ENGINEER THAT DEMONSTRATES 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 AASHTO FOR THERMOPLASTIC PIPE.

b. A STRUCTURAL EVALUATION SEALED BY A REGISTERED PROFESSIONAL ENGINEER THAT DEMONSTRATES THAT THE LOAD
FACTORS SPECIFIED IN THE AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS, SECTION 12.12, ARE MET. THE 50 YEAR CREEP
MODULUS DATA SPECIFIED IN ASTM F2418 OR ASTM F2922 MUST BE USED AS PART OF THE AASHTO STRUCTURAL EVALUATION
TO VERIFY LONG-TERM PERFORMANCE.

c. STRUCTURAL CROSS SECTION DETAIL ON WHICH THE STRUCTURAL EVALUATION IS BASED.

8. CHAMBERS AND END CAPS SHALL BE PRODUCED AT AN ISO 9001 CERTIFIED MANUFACTURING FACILITY.

©2015 ADS, INC.

IMPORTANT - NOTES FOR THE BIDDING AND INSTALLATION OF THE SC-310/SC-740 SYSTEM

STORMTECH SC-310 & SC-740 CHAMBERS SHALL NOT BE INSTALLED UNTIL THE MANUFACTURER'S REPRESENTATIVE HAS COMPLETED A
PRE-CONSTRUCTION MEETING WITH THE INSTALLERS.

STORMTECH SC-310 & SC-740 CHAMBERS SHALL BE INSTALLED IN ACCORDANCE WITH THE "STORMTECH SC-310/SC-740/SC-780 CONSTRUCTION
GUIDE".

CHAMBERS ARE NOT TO BE BACKFILLED WITH A DOZER OR AN EXCAVATOR SITUATED OVER THE CHAMBERS.
STORMTECH RECOMMENDS 3 BACKFILL METHODS:
¢ STONESHOOTER LOCATED OFF THE CHAMBER BED.
o 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.
THE FOUNDATION STONE SHALL BE LEVELED AND COMPACTED PRIOR TO PLACING CHAMBERS.
JOINTS BETWEEN CHAMBERS SHALL BE PROPERLY SEATED PRIOR TO PLACING STONE.
MAINTAIN MINIMUM - 6" (150 mm) SPACING BETWEEN THE CHAMBER ROWS.
EMBEDMENT STONE SURROUNDING CHAMBERS MUST BE A CLEAN, CRUSHED, ANGULAR STONE 3/4-2" (20-50 mm).

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

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

3.

STORMTECH SC-310 & SC-740 CHAMBERS SHALL BE INSTALLED IN ACCORDANCE WITH THE "STORMTECH SC-310/SC-740/DC-780 CONSTRUCTION
GUIDE".

THE USE OF CONSTRUCTION EQUIPMENT OVER SC-310 & SC-740 CHAMBERS IS LIMITED:
e NO EQUIPMENT IS ALLOWED ON BARE CHAMBERS.
 NO RUBBER TIRED LOADERS, DUMP TRUCKS, OR EXCAVATORS ARE ALLOWED UNTIL PROPER FILL DEPTHS ARE REACHED IN ACCORDANCE WITH
THE "STORMTECH SC-310/SC-740/DC-780 CONSTRUCTION GUIDE".
¢ WEIGHT LIMITS FOR CONSTRUCTION EQUIPMENT CAN BE FOUND IN THE "STORMTECH SC-310/SC-740/DC-780 CONSTRUCTION GUIDE".

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 THE CHAMBERS AND IS NOT AN
ACCEPTABLE BACKFILL METHOD. ANY CHAMBERS DAMAGED BY 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.
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ACCEPTABLE FILL MATERIALS: STORMTECH SC-740 CHAMBER SYSTEMS

MATERIAL LOCATION

DESCRIPTION

AASHTO MATERIAL
CLASSIFICATIONS

COMPACTION / DENSITY
REQUIREMENT

FINAL FILL: FILL MATERIAL FOR LAYER 'D' STARTS
FROM THE TOP OF THE 'C' LAYER TO THE BOTTOM
D OF FLEXIBLE PAVEMENT OR UNPAVED FINISHED
GRADE ABOVE. NOTE THAT PAVEMENT SUBBASE
MAY BE PART OF THE 'D' LAYER

ANY SOIL/ROCK MATERIALS, NATIVE SOILS, OR PER
ENGINEER'S PLANS. CHECK PLANS FOR PAVEMENT
SUBGRADE REQUIREMENTS.

N/A

PREPARE PER SITE DESIGN ENGINEER'S PLANS.
PAVED INSTALLATIONS MAY HAVE STRINGENT
MATERIAL AND PREPARATION REQUIREMENTS.

INITIAL FILL: FILL MATERIAL FOR LAYER 'C'
STARTS FROM THE TOP OF THE EMBEDMENT
C STONE ('B' LAYER) TO 18" (450 mm) ABOVE THE
TOP OF THE CHAMBER. NOTE THAT PAVEMENT
SUBBASE MAY BE A PART OF THE 'C' LAYER.

GRANULAR WELL-GRADED SOIL/AGGREGATE MIXTURES, <35%
FINES OR PROCESSED AGGREGATE.

MOST PAVEMENT SUBBASE MATERIALS CAN BE USED IN LIEU
OF THIS LAYER.

AASHTO M145"
A-1, A-2-4, A-3

OR

AASHTO M43

3,357, 4, 467, 5, 56, 57, 6, 67, 68, 7, 78, 8, 89,

9,10

BEGIN COMPACTIONS AFTER 12" (300 mm) OF
MATERIAL OVER THE CHAMBERS IS REACHED.
COMPACT ADDITIONAL LAYERS IN 6" (150 mm) MAX
LIFTS TO A MIN. 95% PROCTOR DENSITY FOR
WELL GRADED MATERIAL AND 95% RELATIVE
DENSITY FOR PROCESSED AGGREGATE
MATERIALS. ROLLER GROSS VEHICLE WEIGHT
NOT TO EXCEED 12,000 Ibs (53 kN). DYNAMIC
FORCE NOT TO EXCEED 20,000 Ibs (89 kN).

EMBEDMENT STONE: FILL SURROUNDING THE
B CHAMBERS FROM THE FOUNDATION STONE (A’
LAYER) TO THE 'C' LAYER ABOVE.

CLEAN, CRUSHED, ANGULAR STONE, NOMINAL SIZE
DISTRIBUTION BETWEEN 3/4-2 INCH (20-50 mm)

AASHTO M43
3,357, 4,467, 5, 56, 57

NO COMPACTION REQUIRED.

FOUNDATION STONE: FILL BELOW CHAMBERS
A FROM THE SUBGRADE UP TO THE FOOT (BOTTOM)
OF THE CHAMBER.

CLEAN, CRUSHED, ANGULAR STONE, NOMINAL SIZE
DISTRIBUTION BETWEEN 3/4-2 INCH (20-50 mm)

AASHTO M43
3,357, 4,467, 5, 56, 57

PLATE COMPACT OR ROLL TO ACHIEVE A FLAT
SURFACE. 2®

PLEASE NOTE:

1. 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 6" (150 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.

ADS GEOSYNTHETICS 601T NON-WOVEN GEOTEXTILE ALL

AROUND CLEAN, CRUSHED, ANGULAR STONE IN A & B LAYERS

PERIMETER STONE
(SEE NOTE 6)

EXCAVATION WALL
(CAN BE SLOPED OR VERTICAL)

12" (300 mm) MIN

NOTES:

1.

R
AN
\\\§\§§
SN WIIN

.

SC-740
END CAP

PAVEMENT LAYER (DESIGNED
/ BY SITE DESIGN ENGINEER)

!

.

<

S SRR NN << < N - N <
9 *TO BOTTOM OF FLEXIBLE PAVEMENT. FOR UNPAVED
{/~ INSTALLATIONS WHERE RUTTING FROM VEHICLES MAY OCCUR,

INCREASE COVER TO 24" (600 mm).

RN i g

18" (2.4 m)
(450 mm) MIN* MAX

Iz |

6" (150 mm) MIN Y

!

30"
(760 mm)

Ly

6"
(150 mm) MIN
(SEE NOTE 5)

e 51" (1295 mm)

12" (300 mm) TYP

SC-740 CHAMBERS SHALL CONFORM TO THE REQUIREMENTS OF ASTM F2418 "STANDARD SPECIFICATION FOR POLYPROPYLENE (PP) CORRUGATED WALL STORMWATER COLLECTION CHAMBERS",
OR ASTM F2922 "STANDARD SPECIFICATION FOR POLYETHYLENE (PE) CORRUGATED WALL STORMWATER COLLECTION CHAMBERS".

SC-740 CHAMBERS SHALL BE DESIGNED IN ACCORDANCE WITH ASTM F2787 "STANDARD PRACTICE FOR STRUCTURAL DESIGN OF THERMOPLASTIC CORRUGATED WALL STORMWATER COLLECTION

CHAMBERS".

"ACCEPTABLE FILL MATERIALS" TABLE ABOVE PROVIDES MATERIAL LOCATIONS, DESCRIPTIONS, GRADATIONS, AND COMPACTION REQUIREMENTS FOR FOUNDATION, EMBEDMENT, AND FILL

MATERIALS.

THE "SITE DESIGN ENGINEER" REFERS TO THE ENGINEER RESPONSIBLE FOR THE DESIGN AND LAYOUT OF THE STORMTECH CHAMBERS FOR THIS PROJECT.

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.

PERIMETER STONE MUST BE EXTENDED HORIZONTALLY TO THE EXCAVATION WALL FOR BOTH VERTICAL AND SLOPED EXCAVATION WALLS.

ONCE 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.

f

| DEPTH OF STONE TO BE DETERMINED
BY DESIGN ENGINEER 6" (150 mm) MIN

JJ

CHECKED:

Lakeshore Manor
Lakeshore Dr., Lake Elsinore
12/26/2016 |DRAWN:

PROJECT #: Tool

DATE:

DESCRIPTION

REV [DRW|CHK

Stormilechr
Detention+ Retention +Water Quality

70 INWOOD ROAD, SUITE 3 | ROCKY HILL | CT | 06067
860-529-8188 | 888-892-2694 | WWW.STORMTECH.COM

4640 TRUEMAN BLVD
HILLIARD, OH 43026

© 1-800-733-7473

ADVANCED DRAINAGE SYSTEMS, INC

LLLLILY,

THIS DRAWING HAS BEEN PREPARED BASED ON INFORMATION PROVIDED TO ADS UNDER THE DIRECTION OF THE SITE DESIGN ENGINEER OR OTHER PROJECT REPRESENTATIVE. THE SITE DESIGN ENGINEER SHALL REVIEW THIS DRAWING PRIOR TO CONSTRUCTION. IT IS THE ULTIMATE

RESPONSIBILITY OF THE SITE DESIGN ENGINEER TO ENSURE THAT THE PRODUCT(S) DEPICTED AND ALL ASSOCIATED DETAILS MEET ALL APPLICABLE LAWS, REGULATIONS, AND PROJECT REQUIREMENTS.

SHEET
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COVER ENTIRE ISOLATOR ROW WITH ADS
GEOSYNTHETICS 601T NON-WOVEN GEOTEXTILE
8' (2.4 m) MIN WIDE

SC-740 CHAMBER

STORMTECH HIGHLY RECOMMENDS
FLEXSTORM PURE INSERTS IN ANY UPSTREAM

OPTIONAL INSPECTION PORT

/ SC-740 END CAP

STRUCTURES WITH OPEN GRATES , ] |l AT L
"r\\u/,,:,\\u’/,,:\ S H;,’,:\\H/,::\\H/,,;H/i o
\ \ ‘;/;,\\“ /<
N
13 \H;‘ZV\\H’//;:‘H‘//,:

CATCH BASIN (T 1R N
oF iha (Inbwie i
MANHOLE MR (hdgN gt
| s L 1

RS L% R il

SUMP DEPTH TBD BY e p s
SITE DESIGN ENGINEER /
(24" [600 mm] MIN RECOMMENDED) —
24" (600 mm) HDPE ACCESS PIPE REQUIRED TWO LAYERS OF ADS GEOSYNTHETICS 315WTK WOVEN
} USE FACTORY PRE-FABRICATED END CAP

PART #. SC740EPE24B

SC-740 ISOLATOR ROW DETAIL

NTS

INSPECTION & MAINTENANCE

STEP 1)

INSPECT ISOLATOR ROW FOR SEDIMENT
A. INSPECTION PORTS (IF PRESENT)
Al 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
A4, LOWER A CAMERA INTO ISOLATOR ROW FOR VISUAL INSPECTION OF SEDIMENT LEVELS (OPTIONAL)
A5. IF SEDIMENT IS AT, OR ABOVE, 3" (80 mm) PROCEED TO STEP 2. IF NOT, PROCEED TO STEP 3.
B. ALL ISOLATOR ROWS
B.1. REMOVE COVER FROM STRUCTURE AT UPSTREAM END OF ISOLATOR ROW
B.2. USING A FLASHLIGHT, INSPECT DOWN THE ISOLATOR ROW THROUGH OUTLET PIPE
i) MIRRORS ON POLES OR CAMERAS MAY BE USED TO AVOID A CONFINED SPACE ENTRY
if) FOLLOW OSHA REGULATIONS FOR CONFINED SPACE ENTRY IF ENTERING MANHOLE ‘

CONCRETE COLLAR
PAVEMENT

B.3.

—]

IF SEDIMENT IS AT, OR ABOVE, 3" (80 mm) PROCEED TO STEP 2. IF NOT, PROCEED TO STEP 3.

\\

STEP 2) CLEAN OUT ISOLATOR ROW USING THE JETVAC PROCESS

A.  AFIXED 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

CONCRETE SLAB
8" (200 mm) MIN THICKNESS

STEP 3) REPLACE ALL COVERS, GRATES, FILTERS, AND LIDS; RECORD OBSERVATIONS AND ACTIONS.

FLEXSTORM CATCH IT — |2/
PART# 6212NYFX

STEP 4)
WITH USE OF OPEN GRATE

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.

6" (150 mm) INSERTA TEE
PART#06N12ST74IP

INSERTA TEE TO BE CENTERED
ON CORRUGATION CREST

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

|' 18" (450 mm) MIN WIDTH

GEOTEXTILE BETWEEN FOUNDATION STONE AND CHAMBERS
5' (1.5 m) MIN WIDE CONTINUOUS FABRIC WITHOUT SEAMS

CONCRETE COLLAR NOT REQUIRED
FOR UNPAVED APPLICATIONS

12" (300 mm) NYLOPLAST INLINE
DRAIN BODY W/SOLID HINGED
COVER OR GRATE

PART# 2712AGO6N

SOLID COVER: 1299CGC
GRATE: 1299CGS

6" (150 mm) ADS N-12
HDPE PIPE

SC-740 CHAMBER

SC-740 6" INSPECTION PORT DETAIL

NTS

JJ

CHECKED:

Lakeshore Manor
Lakeshore Dr., Lake Elsinore
12/26/2016 |DRAWN:

PROJECT #: Tool
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UNDERDRAIN DETAIL

STORMTECH

/ CHAMBERS —\

)l
I

o

STORMTECH
/ END CAP

e

/— OUTLET MANIFOLD

NTS

STORMTECH
CHAMBER

_,—

FOUNDATION STONE
BENEATH CHAMBERS

1

NUMBER AND SIZE OF UNDERDRAINS PER SITE DESIGN ENGINEER

4" (100 mm) TYP FOR SC-310 SYSTEMS

ORI,
SNAAXL
NSO
ADS GEOSYNTHETICS 601T
NON-WOVEN GEOTEXTILE SECTION A-A DUAL WALL
PERFORATED
HDPE
STORMTECH = UNDERDRAIN
END CAP AN,
S S Ve s
aSarcaeay
4 I,
el irp@np@hgp!
BENEATH CHAMBERS ( Yooy
Arpdrpdse }[j j:uﬁ:uC*
} \ /\\//\\\\\\ SIS GIL
ADS GEOSYNTHETICS 601T \// \\///\///\/// K ////////
NON-WOVEN GEOTEXTILE \ \//\//\//\//\//\/
QAN
SECTION B-B

6" (150 mm) TYP FOR SC-740, DC-780, MC-3500 & MC-4500 SYSTEMS

INSERTA TEE DETAIL

NTS

DO NOT INSTALL

INSERTA-TEE AT
CHAMBER JOINTS

CONVEYANCE PIPE
MATERIAL MAY VARY
(PVC, HDPE, ETC.)

INSERTA TEE
CONNECTION

x) -~

PLACE ADS GEOSYNTHETICS 315 WOVEN
GEOTEXTILE (CENTERED ON INSERTA-TEE
INLET) OVER BEDDING STONE FOR SCOUR

PROTECTION AT SIDE INLET CONNECTIONS.
GEOTEXTILE MUST EXTEND 6" (150 mm)
PAST CHAMBER FOOT

NOTE:
PART NUMBERS WILL VARY BASED ON INLET PIPE MATERIALS.
CONTACT STORMTECH FOR MORE INFORMATION.

INSERTA TEE TO BE
INSTALLED, CENTERED
OVER CORRUGATION

SECTION A-A SIDE VIEW
CHAMBER MNeERTATEE | CHAMBER(Q

SC-310 6" (150 mm) 4" (100 mm)

SC-740 10" (250 mm) 4" (100 mm)

DC-780 10" (250 mm) 4" (100 mm)

MC-3500 12" (300 mm) 6" (150 mm)

MC-4500 12" (300 mm) 8" (200 mm)

INSERTA TEE FITTINGS AVAILABLE FOR SDR 26, SDR 35, SCH 40 IPS
GASKETED & SOLVENT WELD, N-12, HP STORM, C-900 OR DUCTILE IRON

12.2"
(310 mm)

SC-740 TECHNICAL SPECIFICATION

NTS

90.7" (2304 mm) ACTUAL LENGTH

—

i

0|

]
\

=— 85.4" (2169 mm) INSTALLED LENGTH —

<~ BUILD ROW IN THIS DIRECTION

o e e 1 e (e
N ol ol ol ol

]r‘ \.\!}f ‘x!i \Hv ‘1!‘ \Ur‘ \!v‘ x!r 'v!v‘ \! l i)

| = (D)

0 0] 0 0] 0 0
0| 0| bl 0| bl 0| 0

V— START END

OVERLAP NEXT CHAMBER HERE
(OVER SMALL CORRUGATION)

Z ACCEPTS 4" (100 mm) SCH 40 PVC PIPE FOR INSPECTION
PORT. FOR PIPE SIZES LARGER THAN 4" (100 mm) UP TO
10" (250 mm) USE INSERTA TEE CONNECTION CENTERED

ON A CHAMBER CREST CORRUGATION

7441mm “; [ / \ \
1L

|— 45.9" (1166 mm) —|

NOMINAL CHAMBER SPECIFICATIONS

30.0"
(762 mm)

il

o —

SIZE (W X H X INSTALLED LENGTH) 51.0" X 30.0" X 85.4" (1295 mm X 762 mm X 2169 mm)
CHAMBER STORAGE 45.9 CUBIC FEET (1.30 m3)
MINIMUM INSTALLED STORAGE* 74.9 CUBIC FEET (2.12 m3)
WEIGHT 75.0 Ibs. (33.6 kg)

*ASSUMES 6" (152 mm) STONE ABOVE, BELOW, AND BETWEEN CHAMBERS

STUBS AT BOTTOM OF END CAP FOR PART NUMBERS ENDING WITH "B"
STUBS AT TOP OF END CAP FOR PART NUMBERS ENDING WITH "T"

PART # STUB A B Cc
18.5" (470 —
SC740EPEO6T / SC740EPEO6TPC 6" (150 mm) 10.9" (277 mm) ( mm) i
SC740EPEO6B / SC740EPE06BPC - 0.5" (13 mm)
16.5" (419 —
SC740EPEO8T /SC740EPEO8TPC 8" (200 mm) 12.2" (310 mm) ( mm) i
SC740EPEO08B / SC740EPEO8BPC - 0.6" (15 mm)
14.5" (368 —
SC740EPE10T / SC740EPE10TPC 10" (250 mm) 13.4" (340 mm) ( mm) i
SC740EPE10B / SC740EPE10BPC - 0.7" (18 mm)
12.5" (318 —
SC740EPE12T / SC740EPE12TPC 12" (300 mm) 14.7" (373 mm) ( mm) i
SC740EPE12B / SC740EPE12BPC - 1.2" (30 mm)
9.0" (229 —
SC740EPE15T / SC740EPE15TPC 15" (375 mm) 18.4" (467 mm) ( mm) i
SC740EPE15B / SC740EPE15BPC - 1.3" (33 mm)
5.0" (127 mm —
SC740EPE18T / SC740EPE18TPC 18" (450 mm) 19.7" (500 mm) ( ) _
SC740EPE18B / SC740EPE18BPC - 1.6" (41 mm)
SC740EPE24B* 24" (600 mm) 18.5" (470 mm) - 0.1" (3 mm)

ALL STUBS, EXCEPT FOR THE SC740EPE24B ARE PLACED AT BOTTOM OF END CAP SUCH THAT THE OUTSIDE DIAMETER OF
THE STUB IS FLUSH WITH THE BOTTOM OF THE END CAP. FOR ADDITIONAL INFORMATION CONTACT STORMTECH AT

1-888-892-2694.

* FOR THE SC740EPE24B THE 24" (600 mm) STUB LIES BELOW THE BOTTOM OF THE END CAP APPROXIMATELY 1.75" (44 mm).
BACKFILL MATERIAL SHOULD BE REMOVED FROM BELOW THE N-12 STUB SO THAT THE FITTING SITS LEVEL.

NOTE: ALL DIMENSIONS ARE NOMINAL
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FIGURE 4



PRELIMINARY WATER QUALITY MANAGEMENT PLAN
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DRAINAGE MANAGEMENT AREAS PROPOSED LEGEND ABBREVIATIONS BMP LEGEND: BMP NOTES
DVA Nome or D T Area (B ) AT o—XX  STREET LiGHT STORM DRAIN LINE (SIZEITYFE FER FLAN) E’}&%@@E\E 5@ L=XXX"  INDICATES LONGEST FLOW PATH LENGTH (1) PER SD-10 DROUGHT TOLERANT LANDSCAPING AREA PER LANDSCAPE PLANS
K/ Roofs 33459.5/ TYFE D, DRAINS TO L/]
— — B - ® SEWER MANHOLE — e BLOCK WALL E%ﬁ%%&& ELE Le=XXX'  LONGEST LENGTH UPSTREAM TO CENTROID TPﬁENSBC_)JJ %E [r)eoTooF ngFNFIé%H; R(E%TROLS, ROOF RUNNOFF DIRECTED TO DOWNSPOUTS
- e oo oo oy © STORMDRAIN CLEANCUT e TOF OF SEav e H=XXX’  CHANGE IN HEIGHT BETWEEN NODES
=z Rochs 567557 FYPE B, DRAING TO L/ &' CURB ¢ GUTTER IOP OF BLRM 17 = (3) PER SD-12 EFFICIENT IRRIGATION PER LANDSCAPE ARCHITECTURE PLANS
i Cornicrete or Asphalt 5338.38 TYFE D, DRAINS TO H// @ STORMDRAIN MANHOLE WATER LINE W/L
ZZ T 525,35 TYPE D, DRAING 70 7 N7 FIRE HYDRANT 4 WIDE VALLEY GUTTER PARCEL” PAR /UT  INDICATES TOTAL SITE TRIBUTARY AREA DESIGNATION (4) PER SD-13 STORM DRAIN SIGNAGE AND CITY OF ELSINORE SPECIFICATIONS
7z Concrete or Asphalt 7200 TYFE D, DRAINS TO V] PROPERTY LINE CINI2OED SURIACE 2 w INDICATES AREA IN ACRES
1 Concrete or Asphalt /53835 TYPE D, DRAINS TO =L 7 WIDE CATCH BASIN CUBIC [EET PER SECOND crs @ PER SD-32 TRASH ENCLOSURES, AND CITY OF ELSINORE STANDARDS
(atura 2, ; E A, DRAINS —
v % ° STORMDRAIN BASIN INLET STRUCTURE e STREFT CENTERLNE e o (6) PER TC—11 UNDERGROUND INFILTRATION/RETENTION BASINS SHEET
EaIEN STORM DEFTH = 0.7 ——— | " SEWER LATERAL BUILDING INVERT ELEVATION. NV DRAINAGE MANAGEMENT AREA DESIGNATION PER TC-31 VEGETATED LANDSCAPE BUFFER, GRASS OR MULCH WITH DROUGHT
- | 2" WATER LATERAL ¢ BFP TOPORWALL w PLANTS PER LANDSCAPE PLANS, USED TO TREAT RUNNOFF WHERE POSSIBLE.
FROFPOSED BMP VVOLUME ON FLANS = 24,000 CUBIC FEET e-e—| 4" FIRE LATERA/" DCDA’ FIV ¢ FCA . INDICATES LONGEST FLOWLINE PATH ’
8" SANITARY SEWER LINE . v L L | LANDSCAPING OF
MOLIEBRIEN 2" IRRIGATION WATER LINE -
e UNDERGROUND DETENTION BASIN
CIVIL / STRUCTURAL / SURVEYING 8" WATER LINE I
41593 Winchester Rd., Ste 200, Temecula, CA 92590 1
Phone: (951) 252-1034 Web: WWW.KOLIBRIEN.BIZ —
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lakeshorello
10 YEAR PRE-CONSTRUCTION CONDITIONS
1 HOUR STORM

Unit Hydrograph Analysis
Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2004, Version 7.0
Study date 12/27/16 File: lakeshorell®.out

T B L T

Riverside County Synthetic Unit Hydrology Method
RCFC & WCD Manual date - April 1978

Program License Serial Number 6064

English (in-1b) Input Units Used
English Rainfall Data (Inches) Input Values Used

English Units used in output format

Drainage Area = 7.50(Ac.) = 0.012 Sq. Mi.

Drainage Area for Depth-Area Areal Adjustment = 7.50(Ac.) =
0.012 Sq. Mi.

Length along longest watercourse = 1211.00(Ft.)

Length along longest watercourse measured to centroid = 686.53(Ft.)

Length along longest watercourse = 0.229 Mi.

Length along longest watercourse measured to centroid = 0.130 Mi.

Difference in elevation = 9.50(Ft.)

Slope along watercourse = 41.4203 Ft./Mi.

Average Manning's 'N' = 0.020

Lag time = 0.062 Hr.

Lag time = 3.74 Min.

25% of lag time = 0.93 Min.

40% of lag time = 1.49 Min.

Unit time = 5.00 Min.

Duration of storm = 1 Hour(s)

User Entered Base Flow = 0.00(CFS)

2 YEAR Area rainfall data:
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lakeshorello

Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]
7.50 0.60 4.50

100 YEAR Area rainfall data:

Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]
7.50 1.50 11.25

STORM EVENT (YEAR) = 10.00
Area Averaged 2-Year Rainfall = 0.600(In)
Area Averaged 100-Year Rainfall = 1.500(In)

Point rain (area averaged) = 0.970(In)
Areal adjustment factor = 99.99 %
Adjusted average point rain = 0.970(In)

Sub-Area Data:
Area(Ac.) Runoff Index  Impervious %

7.500 78.00 0.000

Total Area Entered = 7.50(Ac.)

RI RI  Infil. Rate Impervious Adj. Infil. Rate Area%k F
AMC2 AMC-2 (In/Hr) (Dec.%) (In/Hr) (Dec.) (In/Hr)
78.0 78.0 0.268 0.000 0.268 1.000 0.268

Sum (F) = ©.268
Area averaged mean soil loss (F) (In/Hr) = ©.268
Minimum soil loss rate ((In/Hr)) = ©0.134
(for 24 hour storm duration)
Soil low loss rate (decimal) = ©.900

Unit Hydrograph
VALLEY S-Curve

Unit time period Time % of lag Distribution Unit Hydrograph

(hrs) Graph % (CFS)

1 0.083 133.821 29.055 2.196
2 0.167 267.642 48.084 3.634
3 0.250 401.463 12.226 0.924
4 0.333 535.284 5.432 0.411
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Total
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soil loss

66
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lakeshorello

Storm Rain
(In/Hr)

0.
.524
.629
.629
.664
. 745
.920
.059
.490

OO NRFRPRRFROOOOOO®

rainfall =

volume =
soil loss

512

.980
.920
.570

%]

9.105 2.963 0.224
2.926 2.241 0.169
Sum = 100.000 Sum= 7.559
Loss rate(In./Hr) Effective

Max | Low (In/Hr)

0.268 --- 0.24

0.268 --- 0.26

0.268 --- 0.36

0.268 --- 0.36

0.268 --- 0.40

0.268 --- 0.48

0.268 --- 0.65

0.268 --- 0.79

0.268 --- 1.22

0.268 --- 2.71

0.268 --- 0.65

0.268 --- 0.30

Sum = 8.4

8.70(In)
7.5(Ac.)/[(In)/(Ft.)] = 0.4(Ac.Ft)
0.27(In)
0.167(Ac.Ft)
.97(In)
19128.3 Cubic Feet
7285.4 Cubic Feet
of this hydrograph = 12.981(CFS)

S B T

1-HOUR

Runooff

STORM

Hydrograph

O OO0

.0037
.0137
.0271
.0440
.0624
.0836
.1098
.1432

P WWNNRERRO



lakeshorello

0+45 0.1881 6.51 | | @ Vv | |

0+50 0.2679 11.58 | | | Qv |

0+55 9.3573 12.98 | | I Q | v |
1+ © 0.4009 6.34 | | Q | | v |
1+ 5 0.4231 3.23 | Q | | | V|
1+10 0.4325 1.36 | Q | | I V|
1+15 0.4375 0.73 |Q | | | V|
1+20 0.4388 9.18 Q | | I V|
1+25 0.4391 9.05 0Q | | | V|
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lakeshore310
PRE-CONSTRUCTION CONDITIONS
10 YEAR 3 HOUR STORM

Unit Hydrograph Analysis
Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2004, Version 7.0
Study date 12/27/16 File: lakeshore310.out

T B L T

Riverside County Synthetic Unit Hydrology Method
RCFC & WCD Manual date - April 1978

Program License Serial Number 6064

English (in-1b) Input Units Used
English Rainfall Data (Inches) Input Values Used

English Units used in output format

Drainage Area = 7.50(Ac.) = 0.012 Sq. Mi.

Drainage Area for Depth-Area Areal Adjustment = 7.50(Ac.) =
0.012 Sq. Mi.

Length along longest watercourse = 1211.00(Ft.)

Length along longest watercourse measured to centroid = 686.53(Ft.)

Length along longest watercourse = 0.229 Mi.

Length along longest watercourse measured to centroid = 0.130 Mi.

Difference in elevation = 9.50(Ft.)

Slope along watercourse = 41.4203 Ft./Mi.

Average Manning's 'N' = 0.020

Lag time = 0.062 Hr.

Lag time = 3.74 Min.

25% of lag time = 0.93 Min.

40% of lag time = 1.49 Min.

Unit time = 5.00 Min.

Duration of storm = 3 Hour(s)

User Entered Base Flow = 0.00(CFS)

2 YEAR Area rainfall data:
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Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]
7.50 1.00 7.50

100 YEAR Area rainfall data:

Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]
7.50 2.50 18.75

STORM EVENT (YEAR) = 10.00
Area Averaged 2-Year Rainfall = 1.000(In)
Area Averaged 100-Year Rainfall = 2.500(In)

Point rain (area averaged) = 1.617(In)
Areal adjustment factor = 100.00 %
Adjusted average point rain = 1.617(In)

Sub-Area Data:
Area(Ac.) Runoff Index  Impervious %

7.500 78.00 0.000

Total Area Entered = 7.50(Ac.)

RI RI  Infil. Rate Impervious Adj. Infil. Rate Area%k F
AMC2 AMC-2 (In/Hr) (Dec.%) (In/Hr) (Dec.) (In/Hr)
78.0 78.0 0.268 0.000 0.268 1.000 0.268

Sum (F) = ©.268
Area averaged mean soil loss (F) (In/Hr) = ©.268
Minimum soil loss rate ((In/Hr)) = ©0.134
(for 24 hour storm duration)
Soil low loss rate (decimal) = ©.900

Unit Hydrograph
VALLEY S-Curve

Unit time period Time % of lag Distribution Unit Hydrograph

(hrs) Graph % (CFS)

1 0.083 133.821 29.055 2.196
2 0.167 267.642 48.084 3.634
3 0.250 401.463 12.226 0.924
4 0.333 535.284 5.432 0.411
5 0.417 669.105 2.963 0.224
6 0.500 802.926 2.241 0.169
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Sum = 100.000 Sum= 7.559
Unit Time  Pattern Storm Rain Loss rate(In./Hr) Effective
(Hr.) Percent  (In/Hr) Max | Low (In/Hr)
1 0.08 1.30 0.252 0.268 0.227 0.03
2 0.17 1.30 0.252 0.268 0.227 0.03
3 0.25 1.10 0.213 0.268 0.192 0.02
4 0.33 1.50 0.291 0.268 --- 0.02
5 0.42 1.50 0.291 0.268 --- 0.02
6 0.50 1.80 0.349 0.268 --- 0.08
7 0.58 1.50 0.291 0.268 --- 0.02
8 0.67 1.80 0.349 0.268 --- 0.08
9 0.75 1.80 0.349 0.268 --- 0.08
10 0.83 1.50 0.291 0.268 --- 0.02
11 0.92 1.60 0.310 0.268 --- 0.04
12 1.00 1.80 0.349 0.268 --- 0.08
13 1.08 2.20 0.427 0.268 --- 0.16
14 1.17 2.20 0.427 0.268 --- 0.16
15 1.25 2.20 0.427 0.268 --- 0.16
16 1.33 2.00 0.388 0.268 --- 0.12
17 1.42 2.60 0.505 0.268 --- 0.24
18 1.50 2.70 0.524 0.268 --- 0.26
19 1.58 2.40 0.466 0.268 --- 0.20
20 1.67 2.70 0.524 0.268 --- 0.26
21 1.75 3.30 0.640 0.268 --- 0.37
22 1.83 3.10 0.602 0.268 --- 0.33
23 1.92 2.90 0.563 0.268 --- 0.30
24 2.00 3.00 0.582 0.268 --- 0.31
25 2.08 3.10 0.602 0.268 --- 0.33
26 2.17 4.20 0.815 0.268 --- 0.55
27 2.25 5.00 0.970 0.268 --- 0.70
28 2.33 3.50 0.679 0.268 --- 0.41
29 2.42 6.80 1.320 0.268 --- 1.05
30 2.50 7.30 1.417 0.268 --- 1.15
31 2.58 8.20 1.591 0.268 --- 1.32
32 2.67 5.90 1.145 0.268 --- 0.88
33 2.75 2.00 0.388 0.268 --- 0.12
34 2.83 1.80 0.349 0.268 --- 0.08
35 2.92 1.80 0.349 0.268 --- 0.08
36 3.00 0.60 0.116 0.268 0.105 0.01
Sum = 100.0 Sum = 10.1
Flood volume = Effective rainfall 0.84(In)
times area 7.5(Ac.)/[(In)/(Ft.)] = 0.5(Ac.Ft)
Total soil loss = 0.78(In)
Total soil loss = 0.485(Ac.Ft)
Total rainfall = 1.62(In)

Page 3



lakeshore310

Flood volume = 22892.9 Cubic Feet
Total soil loss = 21131.5 Cubic Feet
Peak flow rate of this hydrograph = 8.478(CFS)

S B T
3-HOUR STORM
Runooff Hydrograph

Time(h+m) Volume Ac.Ft Q(CFS) © 2.5 5.0 7.5 10.0

o+ 5 0.0004 0.06 Q | | |

0+10 0.0014 0.15 Q | | |

0+15 0.0025 0.16 Q | | |

0+20 0.0036 0.16 Q | | |

0+25 0.0048 0.17 Q | | |

0+30 0.0069 0.31 VQ | | |

0+35 0.0096 0.39 VQ | | |

0+40 0.0121 0.36 VQ | | |

0+45 0.0158 0.54 |VQ | | |

0+50 0.0189 0.46 |Q | | |

0+55 0.0211 0.31 |Q | | |

1+ © 0.0239 0.41 |Q | | |

1+ 5 0.0289 .73 | Q | | |

1+10 0.0361 1.4 | VQ | | |

1+15 0.0438 1.12 | VQ | | |

1+20 0.0513 1.8 | VQ | | |

1+25 0.0597 1.22 | Q | | |

1+30 0.0712 1.66 | vQ | | |

1+35 0.0829 1.70 | Q | | |

1+40 0.0944 1.67 | Qv | | |

1+45 0.1089 2.11 | Q | | |

1+50 0.1262 2.51 | VQ | |

1+55 0.1427 2.40 | QV | |

2+ 0 0.1587 2.32 | Q| Vv | |

2+ 5 0.1753 2.41 | Q| Vv | |

2+10 0.1957 2.97 | [Q Vv | |

2+15 0.2239 4.10 | | Qv | |

2+20 0.2530 4.22 | | Q V| |

2+25 0.2862 4.81 | | Q|v |

2+30 0.3357 7.20 | | | vV Q|

2+35 0.3941 8.48 | | | vl Q |
2+40 0.4523 8.45 | | | | Qv

2+45 0.4899 5.46 | | lQ | Vo
2+50 0.5064 2.41 | Q| | | V|



lakeshore310

2455 0.5164 1.44 | Q | | |
3+ 0 9.5223 .87 | 0 | |

3+ 5 0.5246 9.33 |Q | | |
3+10 9.5252 9.08 Q | | |
3+15 0.5254 9.04 Q | | |
3+20 9.5255 9.02 Q | | |
3425 0.5255 9.00 Q | | |
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lakeshore610
PRE-CONSTRUCTION CONDITIONS
10 YEAR 6 HOUR STORM

Unit Hydrograph Analysis
Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2004, Version 7.0
Study date 12/27/16 File: lakeshore610.out

T B L T

Riverside County Synthetic Unit Hydrology Method
RCFC & WCD Manual date - April 1978

Program License Serial Number 6064

English (in-1b) Input Units Used
English Rainfall Data (Inches) Input Values Used

English Units used in output format

Drainage Area = 7.50(Ac.) = 0.012 Sq. Mi.

Drainage Area for Depth-Area Areal Adjustment = 7.50(Ac.) =
0.012 Sq. Mi.

Length along longest watercourse = 1211.00(Ft.)

Length along longest watercourse measured to centroid = 686.53(Ft.)

Length along longest watercourse = 0.229 Mi.

Length along longest watercourse measured to centroid = 0.130 Mi.

Difference in elevation = 9.50(Ft.)

Slope along watercourse = 41.4203 Ft./Mi.

Average Manning's 'N' = 0.020

Lag time = 0.062 Hr.

Lag time = 3.74 Min.

25% of lag time = 0.93 Min.

40% of lag time = 1.49 Min.

Unit time = 5.00 Min.

Duration of storm = 6 Hour(s)

User Entered Base Flow = 0.00(CFS)

2 YEAR Area rainfall data:
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Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]
7.50 1.40 10.50

100 YEAR Area rainfall data:

Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]
7.50 3.50 26.25

STORM EVENT (YEAR) = 10.00
Area Averaged 2-Year Rainfall = 1.400(In)
Area Averaged 100-Year Rainfall = 3.500(In)

Point rain (area averaged) = 2.264(In)
Areal adjustment factor = 100.00 %
Adjusted average point rain = 2.264(In)

Sub-Area Data:
Area(Ac.) Runoff Index  Impervious %

7.500 78.00 0.000

Total Area Entered = 7.50(Ac.)

RI RI  Infil. Rate Impervious Adj. Infil. Rate Area%k F
AMC2 AMC-2 (In/Hr) (Dec.%) (In/Hr) (Dec.) (In/Hr)
78.0 78.0 0.268 0.000 0.268 1.000 0.268

Sum (F) = ©.268
Area averaged mean soil loss (F) (In/Hr) = ©.268
Minimum soil loss rate ((In/Hr)) = ©0.134
(for 24 hour storm duration)
Soil low loss rate (decimal) = ©.900

Unit Hydrograph
VALLEY S-Curve

Unit time period Time % of lag Distribution Unit Hydrograph

(hrs) Graph % (CFS)

1 0.083 133.821 29.055 2.196
2 0.167 267.642 48.084 3.634
3 0.250 401.463 12.226 0.924
4 0.333 535.284 5.432 0.411
5 0.417 669.105 2.963 0.224
6 0.500 802.926 2.241 0.169
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Sum = 100.000 Sum= 7.559

Unit Time  Pattern Storm Rain Loss rate(In./Hr) Effective
(Hr.) Percent  (In/Hr) Max | Low (In/Hr)
1 0.08 0.50 0.136 0.268 0.122 0.01
2 0.17 0.60 0.163 0.268 0.147 0.02
3 0.25 0.60 0.163 0.268 0.147 0.02
4 0.33 0.60 0.163 0.268 0.147 0.02
5 0.42 0.60 0.163 0.268 0.147 0.02
6 0.50 0.70 0.190 0.268 0.171 0.02
7 0.58 0.70 0.190 0.268 0.171 0.02
8 0.67 0.70 0.190 0.268 0.171 0.02
9 0.75 0.70 0.190 0.268 0.171 0.02
10 0.83 0.70 0.190 0.268 0.171 0.02
11 0.92 0.70 0.190 0.268 0.171 0.02
12 1.00 0.80 0.217 0.268 0.196 0.02
13 1.08 0.80 0.217 0.268 0.196 0.02
14 1.17 0.80 0.217 0.268 0.196 0.02
15 1.25 0.80 0.217 0.268 0.196 0.02
16 1.33 0.80 0.217 0.268 0.196 0.02
17 1.42 0.80 0.217 0.268 0.196 0.02
18 1.50 0.80 0.217 0.268 0.196 0.02
19 1.58 0.80 0.217 0.268 0.196 0.02
20 1.67 0.80 0.217 0.268 0.196 0.02
21 1.75 0.80 0.217 0.268 0.196 0.02
22 1.83 0.80 0.217 0.268 0.196 0.02
23 1.92 0.80 0.217 0.268 0.196 0.02
24 2.00 0.90 0.245 0.268 0.220 0.02
25 2.08 0.80 0.217 0.268 0.196 0.02
26 2.17 0.90 0.245 0.268 0.220 0.02
27 2.25 0.90 0.245 0.268 0.220 0.02
28 2.33 0.90 0.245 0.268 0.220 0.02
29 2.42 0.90 0.245 0.268 0.220 0.02
30 2.50 0.90 0.245 0.268 0.220 0.02
31 2.58 0.90 0.245 0.268 0.220 0.02
32 2.67 0.90 0.245 0.268 0.220 0.02
33 2.75 1.00 0.272 0.268 --- 0.00
34 2.83 1.00 0.272 0.268 --- 0.00
35 2.92 1.00 0.272 0.268 --- 0.00
36 3.00 1.00 0.272 0.268 --- 0.00
37 3.08 1.00 0.272 0.268 --- 0.00
38 3.17 1.10 0.299 0.268 --- 0.03
39 3.25 1.10 0.299 0.268 --- 0.03
40 3.33 1.10 0.299 0.268 --- 0.03
41 3.42 1.20 0.326 0.268 --- 0.06
42 3.50 1.30 0.353 0.268 --- 0.09
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45
46
47
48
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50
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52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
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3.58 1.40 0.380 0.268 --- 0.11
3.67 1.40 0.380 0.268 --- 0.11
3.75 1.50 0.408 0.268 --- 0.14
3.83 1.50 0.408 0.268 --- 0.14
3.92 1.60 0.435 0.268 --- 0.17
4.00 1.60 0.435 0.268 --- 0.17
4.08 1.70 0.462 0.268 --- 0.19
4.17 1.80 0.489 0.268 --- 0.22
4.25 1.90 0.516 0.268 --- 0.25
4.33 2.00 0.543 0.268 --- 0.28
4.42 2.10 0.571 0.268 --- 0.30
4.50 2.10 0.571 0.268 --- 0.30
4.58 2.20 0.598 0.268 --- 0.33
4.67 2.30 0.625 0.268 --- 0.36
4.75 2.40 0.652 0.268 --- 0.38
4.83 2.40 0.652 0.268 --- 0.38
4.92 2.50 0.679 0.268 --- 0.41
5.00 2.60 0.706 0.268 --- 0.44
5.08 3.10 0.842 0.268 --- 0.57
5.17 3.60 0.978 0.268 --- 0.71
5.25 3.90 1.060 0.268 --- 0.79
5.33 4.20 1.141 0.268 --- 0.87
5.42 4.70 1.277 0.268 --- 1.01
5.50 5.60 1.521 0.268 --- 1.25
5.58 1.90 0.516 0.268 --- 0.25
5.67 0.90 0.245 0.268 0.220 0.02
5.75 0.60 0.163 0.268 0.147 0.02
5.83 0.50 0.136 0.268 0.122 0.01
5.92 0.30 0.082 0.268 0.073 0.01
6.00 0.20 0.054 0.268 0.049 0.01
Sum = 100.0 Sum = 11.2

Flood volume = Effective rainfall 0.93(In)

times area 7.5(Ac.)/[(In)/(Ft.)] = 0.6(Ac.Ft)
Total soil loss = 1.33(In)

Total soil loss = 0.834(Ac.Ft)

Total rainfall = 2.26(In)

Flood volume = 25297.4 Cubic Feet
Total soil loss = 36337.3 Cubic Feet

S B T
6 -HOUR STORM
Runooff Hydrograph

Hydrograph in 5 Minute intervals ((CFS))



lakeshore610

Time(h+m) Volume Ac.Ft Q(CFS) © 2.5 5.0 7.5 10.0
o+ 5 0.0002 0.03 Q | | |
0+10 0.0008 .09 Q | | |
0+15 0.0015 0.11 Q | | |
0+20 0.0023 0.12 Q | | |
0+25 0.0032 0.12 Q | | |
0+30 0.0040 0.13 Q | | |
0+35 0.0050 0.14 Q | | |
0+40 0.0060 0.14 Q | | |
0+45 0.0070 0.14 Q | | |
0+50 0.0079 0.14 Q | | |
0+55 0.0089 0.14 Q | | |
1+ © 0.0100 0.15 Q | | |
1+ 5 0.0111 0.16 Q | | |
1+10 0.0122 0.16 Q | | |
1+15 0.0133 0.16 Q | | |
1+20 0.0144 0.16 Q | | |
1+25 0.0156 0.16 QV | | |
1+30 0.0167 0.16 QV | | |
1+35 0.0178 0.16 QV | | |
1+40 0.0190 0.16 QV | | |
1+45 0.0201 0.16 QV | | |
1+50 0.0212 0.16 QV | | |
1+55 0.0224 0.16 QV | | |
2+ 0 0.0235 0.17 Qv | | |
2+ 5 0.0247 0.17 QV | | |
2+10 0.0259 0.17 Qv | | |
2+15 0.0272 0.18 QV | | |
2+20 0.0284 0.18 QV | | |
2+25 0.0297 0.18 Q V | | |
2+30 0.0310 .18 Q V | | |
2+35 0.0323 0.18 Q V | | |
2+40 0.0335 .18 Q V | | |
2+45 0.0345 0.14 QV | | |
2+50 0.0349 .07 QV | | |
2455 0.0353 .05 Q V | | |
3+ 0 0.0355 0.04 QV | | |
3+ 5 0.0358 .03 QV | | |
3+10 0.0364 0.09 QV | | |
3+15 0.0377 .19 QV | | |
3+20 0.0392 .21 QV | | |
3+25 0.0411 0.29 |QV | | |
3+30 0.0442 0.45 |QV | | |
3+35 0.0486 0.64 | QV | | |
3+40 0.0540 .77 | Q | | |
3+45 0.0600 0.88 | Qv | | |
3+50 0.0668 1.0 | Qv | | |
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lakeshore2410
PRE-CONSTRUCTION CONDITIONS
10 YEAR 24 HOUR STORM

Unit Hydrograph Analysis
Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2004, Version 7.0
Study date 12/27/16 File: lakeshore2410.out

T B L T

Riverside County Synthetic Unit Hydrology Method
RCFC & WCD Manual date - April 1978

Program License Serial Number 6064

English (in-1b) Input Units Used
English Rainfall Data (Inches) Input Values Used

English Units used in output format

Drainage Area = 7.50(Ac.) = 0.012 Sq. Mi.

Drainage Area for Depth-Area Areal Adjustment = 7.50(Ac.) =
0.012 Sq. Mi.

Length along longest watercourse = 1211.00(Ft.)

Length along longest watercourse measured to centroid = 686.53(Ft.)

Length along longest watercourse = 0.229 Mi.

Length along longest watercourse measured to centroid = 0.130 Mi.

Difference in elevation = 9.50(Ft.)

Slope along watercourse = 41.4203 Ft./Mi.

Average Manning's 'N' = 0.020

Lag time = 0.062 Hr.

Lag time = 3.74 Min.

25% of lag time = 0.93 Min.

40% of lag time = 1.49 Min.

Unit time = 5.00 Min.

Duration of storm = 24 Hour(s)

User Entered Base Flow = 0.00(CFS)

2 YEAR Area rainfall data:

Page 1



lakeshore2410

Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]
7.50 2.50 18.75

100 YEAR Area rainfall data:

Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]
7.50 5.00 37.50

STORM EVENT (YEAR) = 10.00
Area Averaged 2-Year Rainfall = 2.500(In)
Area Averaged 100-Year Rainfall = 5.000(In)

Point rain (area averaged) = 3.529(In)
Areal adjustment factor = 100.00 %
Adjusted average point rain = 3.528(In)

Sub-Area Data:
Area(Ac.) Runoff Index  Impervious %

7.500 78.00 0.000

Total Area Entered = 7.50(Ac.)

RI RI  Infil. Rate Impervious Adj. Infil. Rate Area%k F
AMC2 AMC-2 (In/Hr) (Dec.%) (In/Hr) (Dec.) (In/Hr)
78.0 78.0 0.268 0.000 0.268 1.000 0.268

Sum (F) = ©.268
Area averaged mean soil loss (F) (In/Hr) = ©.268
Minimum soil loss rate ((In/Hr)) = ©0.134
(for 24 hour storm duration)
Soil low loss rate (decimal) = ©.900

Unit Hydrograph
VALLEY S-Curve

Unit time period Time % of lag Distribution Unit Hydrograph

(hrs) Graph % (CFS)

1 0.083 133.821 29.055 2.196
2 0.167 267.642 48.084 3.634
3 0.250 401.463 12.226 0.924
4 0.333 535.284 5.432 0.411
5 0.417 669.105 2.963 0.224
6 0.500 802.926 2.241 0.169
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lakeshore2410

Sum = 100.000 Sum= 7.559

Unit Time  Pattern Storm Rain Loss rate(In./Hr) Effective
(Hr.) Percent  (In/Hr) Max | Low (In/Hr)
1 0.08 0.07 0.028 0.474 0.025 0.00
2 0.17 0.07 0.028 0.473 0.025 0.00
3 0.25 0.07 0.028 0.471 0.025 0.00
4 0.33 0.10 0.042 0.469 0.038 0.00
5 0.42 0.10 0.042 0.467 0.038 0.00
6 0.50 0.10 0.042 0.465 0.038 0.00
7 0.58 0.10 0.042 0.463 0.038 0.00
8 0.67 0.10 0.042 0.462 0.038 0.00
9 0.75 0.10 0.042 0.460 0.038 0.00
10 0.83 0.13 0.056 0.458 0.051 0.01
11 0.92 0.13 0.056 0.456 0.051 0.01
12 1.00 0.13 0.056 0.454 0.051 0.01
13 1.08 0.10 0.042 0.453 0.038 0.00
14 1.17 0.10 0.042 0.451 0.038 0.00
15 1.25 0.10 0.042 0.449 0.038 0.00
16 1.33 0.10 0.042 0.447 0.038 0.00
17 1.42 0.10 0.042 0.445 0.038 0.00
18 1.50 0.10 0.042 0.444 0.038 0.00
19 1.58 0.10 0.042 0.442 0.038 0.00
20 1.67 0.10 0.042 0.440 0.038 0.00
21 1.75 0.10 0.042 0.438 0.038 0.00
22 1.83 0.13 0.056 0.437 0.051 0.01
23 1.92 0.13 0.056 0.435 0.051 0.01
24 2.00 0.13 0.056 0.433 0.051 0.01
25 2.08 0.13 0.056 0.431 0.051 0.01
26 2.17 0.13 0.056 0.430 0.051 0.01
27 2.25 0.13 0.056 0.428 0.051 0.01
28 2.33 0.13 0.056 0.426 0.051 0.01
29 2.42 0.13 0.056 0.424 0.051 0.01
30 2.50 0.13 0.056 0.423 0.051 0.01
31 2.58 0.17 0.071 0.421 0.064 0.01
32 2.67 0.17 0.071 0.419 0.064 0.01
33 2.75 0.17 0.071 0.417 0.064 0.01
34 2.83 0.17 0.071 0.416 0.064 0.01
35 2.92 0.17 0.071 0.414 0.064 0.01
36 3.00 0.17 0.071 0.412 0.064 0.01
37 3.08 0.17 0.071 0.411 0.064 0.01
38 3.17 0.17 0.071 0.409 0.064 0.01
39 3.25 0.17 0.071 0.407 0.064 0.01
40 3.33 0.17 0.071 0.405 0.064 0.01
41 3.42 0.17 0.071 0.404 0.064 0.01
42 3.50 0.17 0.071 0.402 0.064 0.01
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.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00



283
284
285
286
287
288

23.
23.
23.
23.
23.
24,

Sum

0+ 5
0+10
0+15
0+20
0+25
0+30
0+35
0+40
0+45
0+50
0+55
1+ ©
1+ 5
1+10
1+15
1+20
1+25
1+30
1+35
1+40
1+45
1+50

58
67
75
83
92
00

[OSIN ORI W)

Q.

.07
.07
.07
.07
.07
o7

100.0
Flood volume = Effective rainfall

times area

Total
Total
Total
Flood
Total

soil loss
soil loss
rainfall =
volume =
soil loss

O OO0

.028
.028
.028
.028
.028
.028

lakeshore2410

.135
.134
.134
.134
.134
.134

OO0

.025
.025
.025
.025
.025
.025

OO0

0.74(In)

7.5(Ac.)/[(In)/(Ft.)] =
2.79(In)
1.744(Ac.Ft)
3.53(In)

20109.1 Cubic Feet

75953.4 Cubic Feet

Sum =

OO0

.00
.00
.00
.00
.00
.00
8.9

0.5(Ac.Ft)

S B T

24 - HO UR
Runooff

STORM

Hydrograph

OO0 00D OOOOOOO®

.0000
.0002
.0003
.0004
.0006
.0009
.0011
.0013
.0015
.0018
.0020
.0023
.0026
.0028
.0031
.0033
.0035
.0037
.0039
.0042
.0044
.0046

O OO0 OOOGOOOOO®

e eooNoNooeoNooooNoNooNoooNoNo oo el



1+55
2+ 0
2+ 5
2+10
2+15
2+20
2+25
2+30
2+35
2+40
2+45
2+50
2+55
3+ 0
3+ 5
3+10
3+15
3+20
3+25
3+30
3+35
3+40
3+45
3+50
3+55
4+ 0
4+ 5
4+10
4+15
4+20
4+25
4+30
4+35
4+40
4+45
4+50
4+55
5+ 0
5+ 5
5+10
5+15
5+20
5+25
5+30
5+35
5+40
5+45
5+50

000D OOOOO

.0049
.0052
.0055
.0058
.0061
.0064
.0067
.0069
.0073
.0076
.0080
.0083
.0087
.0091
.0094
.0098
.0102
.0105
.0109
.0113
.0116
.0120
.0124
.0128
.0132
.0136
.0141
.0145
.0149
.0154
.0159
.0164
.0169
.0174
.0179
.0185
.0191
.0196
.0202
.0207
.0211
.0216
.0221
.0226
.0231
.0237
.0243
.0249

O 000000 OOOOOOGOOOOO®

.04
.04
.04
.04
.04
.04
.04
.04
.05
.05
.05
.05
.05
.05
.05
.05
.05
.05
.05
.05
.05
.05
.05
.06
.06
.06
.06
.06
.06
.07
.07
.07
.07
.07
.07
.08
.08
.08
.08
.07
.07
.07
.07
.07
.08
.08
.08
.08

lakeshore2410

222222222220000000QQCCCC000000000RReReR
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lakeshore2410

5+55 0.0254 .09 QV |
6+ 0 0.0260 .09 QV |
6+ 5 0.0266 .09 QV |
6+10 0.0273 .09 QV |
6+15 9.0279 .09 QV |
6+20 0.0286 .10 QV |
6+25 0.0293 9.10 QV |
6+30 0.0299 .10 QV |
6+35 0.0306 .10 QV |
6+40 0.0313 .10 QV |
6+45 0.0320 9.11 QV |
6+50 0.0328 .11 QV |
6+55 0.0335 9.11 QV |
7+ @ 0.0342 9.11 QV |
7+ 5 0.0350 .11 Q V |
7+10 0.0357 .11 Q V |
7+15 0.0364 .11 Q V |
7+20 0.0372 .11 Q V |
7425 0.0380 .11 Q V |
7+30 0.0388 .12 Q V |
7+35 0.0396 .12 Q V |
7+40 0.0405 .13 Q V |
7+45 0.0414 .13 Q V |
7450 0.0423 .13 Q V |
7455 0.0432 .14 Q V |
8+ 0 0.0441 .14 Q V |
8+ 5 9.0451 .14 Q V |
8+10 0.0462 .15 Q V |
8+15 0.0473 .16 Q V |
8+20 0.0484 .16 Q V |
8+25 0.0495 .16 Q V |
8+30 0.0506 .16 Q V |
8+35 9.0517 .16 Q V |
8+40 0.0529 .17 Q V |
8+45 0.0540 .17 Q V |
8+50 0.0552 .17 Q V |
8+55 0.0565 .18 Q V |
9+ @ 0.0577 .18 Q V |
9+ 5 0.0590 .19 Q V |
9+10 0.0604 .20 Q V |
9+15 0.0617 .20 Q V |
9+20 0.0632 .20 Q V |
9+25 0.0646 .21 Q V |
9+30 0.0661 .21 Q V |
9+35 0.0672 .17 Q V |
9+40 0.0678 .09 Q V |
9+45 0.0684 .08 Q V |
9+50 0.0692 .11 Q V |
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9+55
10+ ©
10+ 5
10+10
10+15
10+20
10+25
10+30
10+35
10+40
10+45
10+50
10+55
11+ ©
11+ 5
11+10
11+15
11+20
11+25
11+30
11+35
11+40
11+45
11+50
11+55
12+ ©
12+ 5
12+10
12+15
12+20
12+25
12+30
12+35
12+40
12+45
12+50
12+55
13+ ©
13+ 5
13+10
13+15
13+20
13+25
13+30
13+35
13+40
13+45
13+50

000D OOOOO

.0703
.0716
.0729
.0741
.0752
.0763
.0774
.0785
.0794
.0801
.0807
.0814
.0820
.0828
.0834
.0837
.0840
.0843
.0847
.0851
.0858
.0869
.0880
.0889
.0892
.0894
.0911
.0953
.1002
.1056
.1116
.1179
.1247
.1323
.1402
.1484
.1571
.1659
.1760
.1879
.2003
.2129
.2258
.2388
.2495
.2563
.2623
.2678

OCO0OFRRRFRPRFRPFRPFRPPRPRPPPPRPPRPPPOODIOIODIODIODOIDIDITDIODODOODOPODODDIDIODOODOODODODDTOOO0OOOOOOPOO0OOOOOGOOOS

.17
.19
.19
.17
.16
.16
.16
.16
.13
.09
.09
.09
.10
.11
.09
.05
.04
.05
.05
.06
.10
.15
.17
.12
.04
.03
.25
.61
.71
.79
.87
.91
.99
.10
.14
.19
.26
.29
.46
.73
.80
.84
.86
.89
.55
.00
.86
.81

lakeshore2410
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13+55
14+ ©
14+ 5
14+10
14+15
14+20
14+25
14+30
14+35
14+40
14+45
14+50
14+55
15+ ©
15+ 5
15+10
15+15
15+20
15+25
15+30
15+35
15+40
15+45
15+50
15+55
16+ ©
16+ 5
16+10
16+15
16+20
16+25
16+30
16+35
16+40
16+45
16+50
16+55
17+ ©
17+ 5
17+10
17+15
17+20
17+25
17+30
17+35
17+40
17+45
17+50

000D OOOOO

.2732
.2785
.2847
.2923
.3004
.3085
.3163
.3242
.3321
.3401
.3481
.3559
.3635
.3710
.3783
.3853
.3922
.3990
.4054
.4118
L4173
L4214
.4253
.4290
.4327
.4363
.4390
.4401
.4408
L4412
.4416
.4419
L4422
L4424
.4426
.4429
.4431
.4433
.4436
.4439
.4443
.4446
.4450
.4454
.4457
.4461
.4465
.4468

OO0 OO0 OTPTITDTODTOOEOOTITLIOOOOOEOOEOPTOOOOOCOCOCOCOFR,rPRFRPFRPFRPFRPFRPRPRPPPRPPRPRPPRPRPOOO®

.78
.76
.90
.11
.17
.17
.14
.15
.15
.15
.16
.14
.09
.09
.06
.01
.01
.98
.93
.92
.80
.60
.56
.54
.54
.53
.39
.16
.10
.07
.05
.04
.04
.03
.03
.03
.03
.03
.04
.05
.05
.05
.05
.05
.05
.05
.05
.05

COOCOOCOOOOOOOOOOCOCOOOCOO —————

lakeshore2410

O O OO0

Q
Q
Q

O O O O

QOO0 O0OO0O0OO0O0OOWO
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lakeshore2410

17+55 0.4471 9.05 Q | | | V|
18+ © 0.4474 9.04 Q | | | V|
18+ 5 0.4477 9.04 Q | | | V|
18+10 0.4480 9.04 Q | | | V|
18+15 0.4483 9.04 Q | | | V|
18+20 0.4486 9.04 Q | | | V|
18+25 0.4489 9.04 Q | | | V|
18+30 9.4492 9.04 Q | | | V|
18+35 0.4495 9.04 Q | | | V|
18+40 0.4497 9.03 Q | | | V|
18+45 0.4499 9.03 Q | | | V|
18+50 9.4501 9.03 Q | | | V|
18+55 0.4503 9.02 Q | | | V|
19+ © 0.4504 9.02 Q | | | V|
19+ 5 0.4506 9.03 Q | | | V|
19+10 0.4508 9.03 Q | | | V|
19+15 0.4510 9.03 Q | | | V|
19+20 9.4513 9.03 Q | | | V|
19+25 0.4516 9.04 Q | | | V|
19+30 9.4518 9.04 Q | | | V|
19+35 0.4521 9.04 Q | | | V|
19+40 9.4523 9.03 Q | | | V|
19+45 0.4526 9.03 Q | | | V|
19+50 9.4528 9.03 Q | | | V|
19+55 0.4529 9.02 Q | | | V|
20+ © 9.4531 9.02 Q | | | V|
20+ 5 0.4533 9.03 Q | | | V|
20+10 9.4535 9.03 Q | | | V|
20+15 0.4537 9.03 Q | | | V|
20+20 9.4539 9.03 Q | | | V|
20+25 0.4541 9.03 Q | | | V|
20+30 0.4543 9.03 Q | | | V|
20+35 0.4546 9.03 Q | | | V|
20+40 0.4548 9.03 Q | | | V|
20+45 0.4550 9.03 Q | | | V|
20+50 9.4552 9.03 Q | | | V|
20+55 0.4554 9.02 Q | | | V|
21+ © 9.4555 9.02 Q | | | V|
21+ 5 0.4557 9.03 Q | | | V|
21+10 9.4559 9.03 Q | | | V|
21+15 0.4561 9.03 Q | | | V|
21+20 0.4563 9.03 Q | | | V|
21+25 0.4565 9.02 Q | | | V|
21+30 0.4566 9.02 Q | | | V|
21+35 0.4568 9.03 Q | | | V|
21+40 9.4570 9.03 Q | | | V|
21+45 0.4572 9.03 Q | | | V|
21+50 0.4574 9.03 Q | | | V|
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lakeshorel100
PRE-CONSTRUCTION CONDITIONS
100 YEAR 1 HOUR STORM

Unit Hydrograph Analysis
Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2004, Version 7.0
Study date 12/27/16 File: lakeshorell@0.out

T B L T

Riverside County Synthetic Unit Hydrology Method
RCFC & WCD Manual date - April 1978

Program License Serial Number 6064

English (in-1b) Input Units Used
English Rainfall Data (Inches) Input Values Used

English Units used in output format

Drainage Area = 7.50(Ac.) = 0.012 Sq. Mi.

Drainage Area for Depth-Area Areal Adjustment = 7.50(Ac.) =
0.012 Sq. Mi.

Length along longest watercourse = 1211.00(Ft.)

Length along longest watercourse measured to centroid = 686.53(Ft.)

Length along longest watercourse = 0.229 Mi.

Length along longest watercourse measured to centroid = 0.130 Mi.

Difference in elevation = 9.50(Ft.)

Slope along watercourse = 41.4203 Ft./Mi.

Average Manning's 'N' = 0.020

Lag time = 0.062 Hr.

Lag time = 3.74 Min.

25% of lag time = 0.93 Min.

40% of lag time = 1.49 Min.

Unit time = 5.00 Min.

Duration of storm = 1 Hour(s)

User Entered Base Flow = 0.00(CFS)

2 YEAR Area rainfall data:
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lakeshorel100

Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]
7.50 0.60 4.50

100 YEAR Area rainfall data:

Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]
7.50 1.50 11.25

STORM EVENT (YEAR) = 100.00
Area Averaged 2-Year Rainfall = 0.600(In)
Area Averaged 100-Year Rainfall = 1.500(In)

Point rain (area averaged) = 1.500(In)
Areal adjustment factor = 99.99 %
Adjusted average point rain = 1.500(In)

Sub-Area Data:
Area(Ac.) Runoff Index  Impervious %
7.500 78.00 0.000
Total Area Entered = 7.50(Ac.)

RI RI  Infil. Rate Impervious Adj. Infil. Rate Area%k F

AMC2 AMC-3 (In/Hr) (Dec.%) (In/Hr) (Dec.) (In/Hr)

78.0 89.8 0.132 0.000 0.132 1.000 0.132
Sum (F) = ©0.132

Area averaged mean soil loss (F) (In/Hr) = ©.132

Minimum soil loss rate ((In/Hr)) = ©0.066

(for 24 hour storm duration)

Soil low loss rate (decimal) = ©.900

Unit Hydrograph
VALLEY S-Curve

Unit time period Time % of lag Distribution Unit Hydrograph

(hrs) Graph % (CFS)

1 0.083 133.821 29.055 2.196
2 0.167 267.642 48.084 3.634
3 0.250 401.463 12.226 0.924
4 0.333 535.284 5.432 0.411
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Unit T
(
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O OO0 OOOOOOO

=
N
=

Sum

0.

5
6

ime
Hr.)
08
.17
.25
.33
.42
.50
.58
.67
.75
.83
.92
.00

Flood volume = Effective rainfall

%]
%]

.417
.500

Pattern
Percent

N =

4.

UITN O N Oy vl vl b

~N

4.

40
.50
.40
.40
.70
.40
.90
.10
.80
.60
.90
90

100.0

times area

Total
Total
Total
Flood
Total

soil loss
soil loss

rainfall =

volume =
soil loss

lakeshorel100

669.105 2.963 0.224
802.926 2.241 0.169
Sum = 100.000 Sum= 7.559
Storm Rain Loss rate(In./Hr) Effective
(In/Hr) Max | Low (In/Hr)
0.792 0.132 --- 0.66
0.810 0.132 --- 0.68
0.972 0.132 --- 0.84
0.972 0.132 --- 0.84
1.026 0.132 --- 0.89
1.152 0.132 --- 1.02
1.422 0.132 --- 1.29
1.638 0.132 --- 1.51
2.304 0.132 --- 2.17
4.608 0.132 --- 4.48
1.422 0.132 --- 1.29
0.882 0.132 --- 0.75
Sum = 16.4
1.37(In)
7.5(Ac.)/[(In)/(Ft.)] = 0.9(Ac.Ft)
= 0.13(In)
= 0.083(Ac.Ft)
1.50(In)
37233.4 Cubic Feet
= 3601.3 Cubic Feet
of this hydrograph = 22.196(CFS)

0+ 5
0+10
0+15
0+20
0+25
0+30
0+35
0+40

S B T

1-HOUR
Runooff

STORM

Hydrograph

O OO0

.0100
.0368
.0706
.1106
.1534
.2007
.2559
.3223

O oo UuUlL b WE
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lakeshore3100
PRE-CONSTRUCTION CONDITIONS
100 YEAR 3 HOUR STORM

Unit Hydrograph Analysis
Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2004, Version 7.0
Study date 12/27/16 File: lakeshore3100.out

T B L T

Riverside County Synthetic Unit Hydrology Method
RCFC & WCD Manual date - April 1978

Program License Serial Number 6064

English (in-1b) Input Units Used
English Rainfall Data (Inches) Input Values Used

English Units used in output format

Drainage Area = 7.50(Ac.) = 0.012 Sq. Mi.

Drainage Area for Depth-Area Areal Adjustment = 7.50(Ac.) =
0.012 Sq. Mi.

Length along longest watercourse = 1211.00(Ft.)

Length along longest watercourse measured to centroid = 686.53(Ft.)

Length along longest watercourse = 0.229 Mi.

Length along longest watercourse measured to centroid = 0.130 Mi.

Difference in elevation = 9.50(Ft.)

Slope along watercourse = 41.4203 Ft./Mi.

Average Manning's 'N' = 0.020

Lag time = 0.062 Hr.

Lag time = 3.74 Min.

25% of lag time = 0.93 Min.

40% of lag time = 1.49 Min.

Unit time = 5.00 Min.

Duration of storm = 3 Hour(s)

User Entered Base Flow = 0.00(CFS)

2 YEAR Area rainfall data:
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lakeshore3100

Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]
7.50 1.00 7.50

100 YEAR Area rainfall data:
Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]
7.50 2.50 18.75

STORM EVENT (YEAR) = 100.00

Area Averaged 2-Year Rainfall = 1.000(In)
Area Averaged 100-Year Rainfall = 2.500(In)

Point rain (area averaged) = 2.500(In)
Areal adjustment factor = 100.00 %
Adjusted average point rain = 2.500(In)
Sub-Area Data:
Area(Ac.) Runoff Index  Impervious %

7.500 78.00 0.000

Total Area Entered = 7.50(Ac.)

RI RI  Infil. Rate Impervious Adj. Infil. Rate Area%k F
AMC2 AMC-3 (In/Hr) (Dec.%) (In/Hr) (Dec.) (In/Hr)
78.0 89.8 0.132 0.000 0.132 1.000 0.132

Sum (F) = ©0.132
Area averaged mean soil loss (F) (In/Hr) = ©.132
Minimum soil loss rate ((In/Hr)) = ©0.066
(for 24 hour storm duration)
Soil low loss rate (decimal) = ©.900

Unit Hydrograph
VALLEY S-Curve

Unit time period Time % of lag Distribution Unit Hydrograph

(hrs) Graph % (CFS)

1 0.083 133.821 29.055 2.196
2 0.167 267.642 48.084 3.634
3 0.250 401.463 12.226 0.924
4 0.333 535.284 5.432 0.411
5 0.417 669.105 2.963 0.224
6 0.500 802.926 2.241 0.169
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lakeshore3100

Sum = 100.000 Sum= 7.559
Unit Time  Pattern Storm Rain Loss rate(In./Hr) Effective
(Hr.) Percent  (In/Hr) Max | Low (In/Hr)
1 0.08 1.30 0.390 0.132 --- 0.26
2 0.17 1.30 0.390 0.132 --- 0.26
3 0.25 1.10 0.330 0.132 --- 0.20
4 0.33 1.50 0.450 0.132 --- 0.32
5 0.42 1.50 0.450 0.132 --- 0.32
6 0.50 1.80 0.540 0.132 --- 0.41
7 0.58 1.50 0.450 0.132 --- 0.32
8 0.67 1.80 0.540 0.132 --- 0.41
9 0.75 1.80 0.540 0.132 --- 0.41
10 0.83 1.50 0.450 0.132 --- 0.32
11 0.92 1.60 0.480 0.132 --- 0.35
12 1.00 1.80 0.540 0.132 --- 0.41
13 1.08 2.20 0.660 0.132 --- 0.53
14 1.17 2.20 0.660 0.132 --- 0.53
15 1.25 2.20 0.660 0.132 --- 0.53
16 1.33 2.00 0.600 0.132 --- 0.47
17 1.42 2.60 0.780 0.132 --- 0.65
18 1.50 2.70 0.810 0.132 --- 0.68
19 1.58 2.40 0.720 0.132 --- 0.59
20 1.67 2.70 0.810 0.132 --- 0.68
21 1.75 3.30 0.990 0.132 --- 0.86
22 1.83 3.10 0.930 0.132 --- 0.80
23 1.92 2.90 0.870 0.132 --- 0.74
24 2.00 3.00 0.900 0.132 --- 0.77
25 2.08 3.10 0.930 0.132 --- 0.80
26 2.17 4.20 1.260 0.132 --- 1.13
27 2.25 5.00 1.500 0.132 --- 1.37
28 2.33 3.50 1.050 0.132 --- 0.92
29 2.42 6.80 2.040 0.132 --- 1.91
30 2.50 7.30 2.190 0.132 --- 2.06
31 2.58 8.20 2.460 0.132 --- 2.33
32 2.67 5.90 1.770 0.132 --- 1.64
33 2.75 2.00 0.600 0.132 --- 0.47
34 2.83 1.80 0.540 0.132 --- 0.41
35 2.92 1.80 0.540 0.132 --- 0.41
36 3.00 0.60 0.180 0.132 --- 0.05
Sum = 100.0 Sum = 25.2
Flood volume = Effective rainfall 2.10(In)
times area 7.5(Ac.)/[(In)/(Ft.)] = 1.3(Ac.Ft)
Total soil loss = 0.40(In)
Total soil loss = 0.248(Ac.Ft)
Total rainfall = 2.50(In)
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lakeshore3100

Flood volume = 57256.3 Cubic Feet
Total soil loss = 10804.0 Cubic Feet
Peak flow rate of this hydrograph = 15.235(CFS)

S B T
3-HOUR STORM
Runooff Hydrograph

Time(h+m) Volume Ac.Ft Q(CFS) © 5.0 10.0 15.0 20.0

0+ 5 0.0039 ©.57 \VQ | | |

0+10 0.0143 1.50 V Q | | I

0+15 0.0253 1.61 V Q | | |

0+20 0.0375 1.76 |V Q | | |

0+25 0.0526 2.20 |V Q | | |

0+30 0.0700 2.53 |V Q | | |

0+35 0.0886 2.69 |V Q | | |

0+40 0.1069 2.66 | VQ | | |

0+45 0.1273 2.96 | VO | | |

0+50 0.1468 2.83 | WQ | | |

0+55 0.1648 2.60 | Q | | |

1+ © 0.1838 2.77 | Q | | I

1+ 5 0.2062 3.25 | Q | | |

1+10 9.2320 3.74 | Q | | I

1+15 0.2586 3.87 | Q | | |

1+20 0.2848 3.80 | Qv | | |

1+25 9.3125 4.02 | Qv | |

1+30 0.3448 4.70 | QV | I

1435 9.3776 4.75 | Q|V | |

1+40 0.4100 4.71 | Q| v | I

1445 0.4472 5.40 | Q V | |

1+50 0.4885 6.00 | | Qv | |

1+55 0.5287 5.84 | @ v | |

2+ 0 0.5681 5.71 | |Q Vo |

2+ 5 0.6084 5.86 | | V| |

2+10 0.6547 6.72 | | Q V| |

2+15 9.7129 8.46 | | Q |v |

2+20 0.7726 8.66 | | Q | v I

2+25 0.8384 9.57 | | Q| Vv |

2+30 0.9297 13.26 | | | QV |

2435 1.0347 15.24 | | | Qv

2440 1.1392 15.19 | I I Q Vv |
2+45 1.2120 10.56 | | o) | v o
2+50 1.2523 5.85 | o) | | V|
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2455 1.2823 4.35 | Q | |

3+ 0 1.3024 2.92 | Q | | |
3+ 5 1.3099 1.106 | Q | | |
3+10 1.3126 9.38 Q | | |
3+15 1.3138 9.18 Q | | |
3+20 1.3144 9.08 Q | | |
3425 1.3144 9.01 Q | | |
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lakeshore6100
PRE-CONSTRUCTION CONDITIONS
100 YEAR 6 HOUR STORM

Unit Hydrograph Analysis
Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2004, Version 7.0
Study date 12/27/16 File: lakeshore6100.out

T B L T

Riverside County Synthetic Unit Hydrology Method
RCFC & WCD Manual date - April 1978

Program License Serial Number 6064

English (in-1b) Input Units Used
English Rainfall Data (Inches) Input Values Used

English Units used in output format

Drainage Area = 7.50(Ac.) = 0.012 Sq. Mi.

Drainage Area for Depth-Area Areal Adjustment = 7.50(Ac.) =
0.012 Sq. Mi.

Length along longest watercourse = 1211.00(Ft.)

Length along longest watercourse measured to centroid = 686.53(Ft.)

Length along longest watercourse = 0.229 Mi.

Length along longest watercourse measured to centroid = 0.130 Mi.

Difference in elevation = 9.50(Ft.)

Slope along watercourse = 41.4203 Ft./Mi.

Average Manning's 'N' = 0.020

Lag time = 0.062 Hr.

Lag time = 3.74 Min.

25% of lag time = 0.93 Min.

40% of lag time = 1.49 Min.

Unit time = 5.00 Min.

Duration of storm = 6 Hour(s)

User Entered Base Flow = 0.00(CFS)

2 YEAR Area rainfall data:
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Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]
7.50 1.40 10.50

100 YEAR Area rainfall data:
Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]
7.50 3.50 26.25

STORM EVENT (YEAR) = 100.00

Area Averaged 2-Year Rainfall = 1.400(In)
Area Averaged 100-Year Rainfall = 3.500(In)

Point rain (area averaged) = 3.500(In)
Areal adjustment factor = 100.00 %
Adjusted average point rain = 3.500(In)
Sub-Area Data:
Area(Ac.) Runoff Index  Impervious %

7.500 78.00 0.000

Total Area Entered = 7.50(Ac.)

RI RI  Infil. Rate Impervious Adj. Infil. Rate Area%k F
AMC2 AMC-3 (In/Hr) (Dec.%) (In/Hr) (Dec.) (In/Hr)
78.0 89.8 0.132 0.000 0.132 1.000 0.132

Sum (F) = ©0.132
Area averaged mean soil loss (F) (In/Hr) = ©.132
Minimum soil loss rate ((In/Hr)) = ©0.066
(for 24 hour storm duration)
Soil low loss rate (decimal) = ©.900

Unit Hydrograph
VALLEY S-Curve

Unit time period Time % of lag Distribution Unit Hydrograph

(hrs) Graph % (CFS)

1 0.083 133.821 29.055 2.196
2 0.167 267.642 48.084 3.634
3 0.250 401.463 12.226 0.924
4 0.333 535.284 5.432 0.411
5 0.417 669.105 2.963 0.224
6 0.500 802.926 2.241 0.169
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Sum = 100.000 Sum= 7.559

Unit Time  Pattern Storm Rain Loss rate(In./Hr) Effective
(Hr.) Percent  (In/Hr) Max | Low (In/Hr)
1 0.08 0.50 0.210 0.132 --- 0.08
2 0.17 0.60 0.252 0.132 --- 0.12
3 0.25 0.60 0.252 0.132 --- 0.12
4 0.33 0.60 0.252 0.132 --- 0.12
5 0.42 0.60 0.252 0.132 --- 0.12
6 0.50 0.70 0.294 0.132 --- 0.16
7 0.58 0.70 0.294 0.132 --- 0.16
8 0.67 0.70 0.294 0.132 --- 0.16
9 0.75 0.70 0.294 0.132 --- 0.16
10 0.83 0.70 0.294 0.132 --- 0.16
11 0.92 0.70 0.294 0.132 --- 0.16
12 1.00 0.80 0.336 0.132 --- 0.20
13 1.08 0.80 0.336 0.132 --- 0.20
14 1.17 0.80 0.336 0.132 --- 0.20
15 1.25 0.80 0.336 0.132 --- 0.20
16 1.33 0.80 0.336 0.132 --- 0.20
17 1.42 0.80 0.336 0.132 --- 0.20
18 1.50 0.80 0.336 0.132 --- 0.20
19 1.58 0.80 0.336 0.132 --- 0.20
20 1.67 0.80 0.336 0.132 --- 0.20
21 1.75 0.80 0.336 0.132 --- 0.20
22 1.83 0.80 0.336 0.132 --- 0.20
23 1.92 0.80 0.336 0.132 --- 0.20
24 2.00 0.90 0.378 0.132 --- 0.25
25 2.08 0.80 0.336 0.132 --- 0.20
26 2.17 0.90 0.378 0.132 --- 0.25
27 2.25 0.90 0.378 0.132 --- 0.25
28 2.33 0.90 0.378 0.132 --- 0.25
29 2.42 0.90 0.378 0.132 --- 0.25
30 2.50 0.90 0.378 0.132 --- 0.25
31 2.58 0.90 0.378 0.132 --- 0.25
32 2.67 0.90 0.378 0.132 --- 0.25
33 2.75 1.00 0.420 0.132 --- 0.29
34 2.83 1.00 0.420 0.132 --- 0.29
35 2.92 1.00 0.420 0.132 --- 0.29
36 3.00 1.00 0.420 0.132 --- 0.29
37 3.08 1.00 0.420 0.132 --- 0.29
38 3.17 1.10 0.462 0.132 --- 0.33
39 3.25 1.10 0.462 0.132 --- 0.33
40 3.33 1.10 0.462 0.132 --- 0.33
41 3.42 1.20 0.504 0.132 --- 0.37
42 3.50 1.30 0.546 0.132 --- 0.41
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44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72

lakeshore6100

3.58 1.40 0.588 0.132 0.46
3.67 1.40 0.588 0.132 0.46
3.75 1.50 0.630 0.132 0.50
3.83 1.50 0.630 0.132 0.50
3.92 1.60 0.672 0.132 0.54
4.00 1.60 0.672 0.132 0.54
4.08 1.70 0.714 0.132 0.58
4.17 1.80 0.756 0.132 0.62
4.25 1.90 0.798 0.132 0.67
4.33 2.00 0.840 0.132 0.71
4.42 2.10 0.882 0.132 0.75
4.50 2.10 0.882 0.132 0.75
4.58 2.20 0.924 0.132 0.79
4.67 2.30 0.966 0.132 0.83
4.75 2.40 1.008 0.132 0.88
4.83 2.40 1.008 0.132 0.88
4.92 2.50 1.050 0.132 0.92
5.00 2.60 1.092 0.132 0.96
5.08 3.10 1.302 0.132 1.17
5.17 3.60 1.512 0.132 1.38
5.25 3.90 1.638 0.132 1.51
5.33 4.20 1.764 0.132 1.63
5.42 4.70 1.974 0.132 1.84
5.50 5.60 2.352 0.132 2.22
5.58 1.90 0.798 0.132 0.67
5.67 0.90 0.378 0.132 0.25
5.75 0.60 0.252 0.132 0.12
5.83 0.50 0.210 0.132 0.08
5.92 0.30 0.126 0.132 0.01
6.00 0.20 0.084 0.132 0.01
Sum = 100.0 Sum = 32.6
Flood volume = Effective rainfall 2.71(In)
times area 7.5(Ac.)/[(In)/(Ft.)] = 1.7(Ac.Ft)
Total soil loss = 0.79(In)
Total soil loss = 0.492(Ac.Ft)
Total rainfall = 3.50(In)

Flood volume = 73848.5 Cubic Feet
Total soil loss = 21436.5 Cubic Feet

S B T
6 -HOUR STORM
Runooff Hydrograph

Hydrograph in 5 Minute intervals ((CFS))
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lakeshore24100
PRE-CONSTRUCTION CONDITIONS
100 YEAR 24 HOUR STORM

Unit Hydrograph Analysis
Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2004, Version 7.0
Study date 12/27/16 File: lakeshore24100.out

T B L T

Riverside County Synthetic Unit Hydrology Method
RCFC & WCD Manual date - April 1978

Program License Serial Number 6064

English (in-1b) Input Units Used
English Rainfall Data (Inches) Input Values Used

English Units used in output format

Drainage Area = 7.50(Ac.) = 0.012 Sq. Mi.

Drainage Area for Depth-Area Areal Adjustment = 7.50(Ac.) =
0.012 Sq. Mi.

Length along longest watercourse = 1211.00(Ft.)

Length along longest watercourse measured to centroid = 686.53(Ft.)

Length along longest watercourse = 0.229 Mi.

Length along longest watercourse measured to centroid = 0.130 Mi.

Difference in elevation = 9.50(Ft.)

Slope along watercourse = 41.4203 Ft./Mi.

Average Manning's 'N' = 0.020

Lag time = 0.062 Hr.

Lag time = 3.74 Min.

25% of lag time = 0.93 Min.

40% of lag time = 1.49 Min.

Unit time = 5.00 Min.

Duration of storm = 24 Hour(s)

User Entered Base Flow = 0.00(CFS)

2 YEAR Area rainfall data:
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Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]
7.50 2.50 18.75

100 YEAR Area rainfall data:

Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]
7.50 5.00 37.50

STORM EVENT (YEAR) = 100.00
Area Averaged 2-Year Rainfall = 2.500(In)
Area Averaged 100-Year Rainfall = 5.000(In)

Point rain (area averaged) = 5.000(In)
Areal adjustment factor = 100.00 %
Adjusted average point rain = 5.000(In)

Sub-Area Data:
Area(Ac.) Runoff Index  Impervious %
7.500 78.00 0.000
Total Area Entered = 7.50(Ac.)

RI RI  Infil. Rate Impervious Adj. Infil. Rate Area%k F

AMC2 AMC-3 (In/Hr) (Dec.%) (In/Hr) (Dec.) (In/Hr)

78.0 89.8 0.132 0.000 0.132 1.000 0.132
Sum (F) = ©0.132

Area averaged mean soil loss (F) (In/Hr) = ©.132

Minimum soil loss rate ((In/Hr)) = ©0.066

(for 24 hour storm duration)

Soil low loss rate (decimal) = ©.900

Unit Hydrograph
VALLEY S-Curve

Unit time period Time % of lag Distribution Unit Hydrograph

(hrs) Graph % (CFS)

1 0.083 133.821 29.055 2.196
2 0.167 267.642 48.084 3.634
3 0.250 401.463 12.226 0.924
4 0.333 535.284 5.432 0.411
5 0.417 669.105 2.963 0.224
6 0.500 802.926 2.241 0.169
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Sum = 100.000 Sum= 7.559

Unit Time  Pattern Storm Rain Loss rate(In./Hr) Effective
(Hr.) Percent  (In/Hr) Max | Low (In/Hr)
1 0.08 0.07 0.040 0.234 0.036 0.00
2 0.17 0.07 0.040 0.234 0.036 0.00
3 0.25 0.07 0.040 0.233 0.036 0.00
4 0.33 0.10 0.060 0.232 0.054 0.01
5 0.42 0.10 0.060 0.231 0.054 0.01
6 0.50 0.10 0.060 0.230 0.054 0.01
7 0.58 0.10 0.060 0.229 0.054 0.01
8 0.67 0.10 0.060 0.228 0.054 0.01
9 0.75 0.10 0.060 0.227 0.054 0.01
10 0.83 0.13 0.080 0.226 0.072 0.01
11 0.92 0.13 0.080 0.226 0.072 0.01
12 1.00 0.13 0.080 0.225 0.072 0.01
13 1.08 0.10 0.060 0.224 0.054 0.01
14 1.17 0.10 0.060 0.223 0.054 0.01
15 1.25 0.10 0.060 0.222 0.054 0.01
16 1.33 0.10 0.060 0.221 0.054 0.01
17 1.42 0.10 0.060 0.220 0.054 0.01
18 1.50 0.10 0.060 0.219 0.054 0.01
19 1.58 0.10 0.060 0.218 0.054 0.01
20 1.67 0.10 0.060 0.218 0.054 0.01
21 1.75 0.10 0.060 0.217 0.054 0.01
22 1.83 0.13 0.080 0.216 0.072 0.01
23 1.92 0.13 0.080 0.215 0.072 0.01
24 2.00 0.13 0.080 0.214 0.072 0.01
25 2.08 0.13 0.080 0.213 0.072 0.01
26 2.17 0.13 0.080 0.212 0.072 0.01
27 2.25 0.13 0.080 0.211 0.072 0.01
28 2.33 0.13 0.080 0.211 0.072 0.01
29 2.42 0.13 0.080 0.210 0.072 0.01
30 2.50 0.13 0.080 0.209 0.072 0.01
31 2.58 0.17 0.100 0.208 0.090 0.01
32 2.67 0.17 0.100 0.207 0.090 0.01
33 2.75 0.17 0.100 0.206 0.090 0.01
34 2.83 0.17 0.100 0.206 0.090 0.01
35 2.92 0.17 0.100 0.205 0.090 0.01
36 3.00 0.17 0.100 0.204 0.090 0.01
37 3.08 0.17 0.100 0.203 0.090 0.01
38 3.17 0.17 0.100 0.202 0.090 0.01
39 3.25 0.17 0.100 0.201 0.090 0.01
40 3.33 0.17 0.100 0.200 0.090 0.01
41 3.42 0.17 0.100 0.200 0.090 0.01
42 3.50 0.17 0.100 0.199 0.090 0.01
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.560
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.680
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.460
.460
.460
.460
.460
.460
.540
.540
.540
.520
.520
.520
.520
.520
.520
.500
.500
.500
.480
.480
.480
.460
.460
.460
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Q.
.127
.126
.125
.125
.124
.123
.123
.122
.122
.121
.120
.120
.119
.119
.118
.117
.117
.116
.116
.115
.114
.114
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.113
.112
.112
.111
.110
.110
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.108
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.103
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.102
.102
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.38
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.40
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.41
.41
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200
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.83
.92
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17.
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18.
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283 23.58 0.07 0.040 0.067 0.036 0.00
284 23.67 0.07 0.040 0.066 0.036 0.00
285 23.75 0.07 0.040 0.066 0.036 0.00
286 23.83 0.07 0.040 0.066 0.036 0.00
287 23.92 0.07 0.040 0.066 0.036 0.00
288 24.00 0.07 0.040 0.066 0.036 0.00
Sum = 100.0 Sum = 32.3

Flood volume = Effective rainfall 2.69(In)

times area 7.5(Ac.)/[(In)/(Ft.)] = 1.7(Ac.Ft)

Total soil loss = 2.31(In)

Total soil loss = 1.441(Ac.Ft)

Total rainfall = 5.00(In)

Flood volume = 73356.3 Cubic Feet

Total soil loss = 62766.7 Cubic Feet

Peak flow rate of this hydrograph = 4.281(CFS)

S B T
24 - HO UR STORM
Runooff Hydrograph

Time(h+m) Volume Ac.Ft Q(CFS) © 2.5 5.0 7.5 10.0
o+ 5 0.0001 0.01 Q | | |
0+10 0.0002 .02 Q | | |
0+15 0.0004 0.03 Q | | |
0+20 0.0006 .03 Q | | |
0+25 0.0009 0.04 Q | | |
0+30 0.0012 0.04 Q | | |
0+35 0.0015 0.04 Q | | |
0+40 0.0018 0.05 Q | | |
0+45 0.0022 0.05 Q | | |
0+50 0.0025 0.05 Q | | |
0+55 0.0029 0.06 Q | | |
1+ © 0.0033 0.06 Q | | |
1+ 5 0.0037 0.06 Q | | |
1+10 0.0040 0.05 Q | | |
1+15 0.0043 0.05 Q | | |
1+20 0.0046 0.05 Q | | |
1+25 0.0050 0.05 Q | | |
1+30 0.0053 0.05 Q | | |
1+35 0.0056 0.05 Q | | |
1+40 0.0059 0.05 Q | | |
1+45 0.0062 0.05 Q | | |
1+50 0.0066 0.05 Q | | |



1+55
2+ 0
2+ 5
2+10
2+15
2+20
2+25
2+30
2+35
2+40
2+45
2+50
2+55
3+ 0
3+ 5
3+10
3+15
3+20
3+25
3+30
3+35
3+40
3+45
3+50
3+55
4+ 0
4+ 5
4+10
4+15
4+20
4+25
4+30
4+35
4+40
4+45
4+50
4+55
5+ 0
5+ 5
5+10
5+15
5+20
5+25
5+30
5+35
5+40
5+45
5+50

000D OOOOO

.0069
.0074
.0078
.0082
.0086
.0090
.0094
.0098
.0103
.0108
.0113
.0118
.0123
.0129
.0134
.0139
.0144
.0149
.0155
.0160
.0165
.0170
.0175
.0181
.0187
.0193
.0199
.0206
.0212
.0218
.0225
.0233
.0240
.0247
.0254
.0262
.0270
.0278
.0286
.0293
.0299
.0306
.0313
.0320
.0328
.0336
.0344
.0352

O 000000 OOOOOOGOOOOO®

.06
.06
.06
.06
.06
.06
.06
.06
.06
.07
.07
.07
.08
.08
.08
.08
.08
.08
.08
.08
.08
.08
.08
.08
.09
.09
.09
.09
.09
.10
.10
.10
.11
.11
.11
.11
.12
.12
.11
.10
.09
.10
.10
.10
.11
.12
.12
.12
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5+55
6+ 0
6+ 5
6+10
6+15
6+20
6+25
6+30
6+35
6+40
6+45
6+50
6+55
7+ ©
7+ 5
7+10
7+15
7+20
7+25
7+30
7+35
7+40
7+45
7+50
7455
8+ 0
8+ 5
8+10
8+15
8+20
8+25
8+30
8+35
8+40
8+45
8+50
8+55
9+ 0
9+ 5
9+10
9+15
9+20
9+25
9+30
9+35
9+40
9+45
9+50

000D OOOOO

.0360
.0369
.0376
.0380
.0384
.0389
.0393
.0398
.0406
.0420
.0435
.0451
.0468
.0486
.0504
.0522
.0541
.0563
.0590
.0620
.0653
.0692
.0732
.0777
.0828
.0880
.0939
.1009
.1083
.1157
.1233
.1310
.1390
.1475
.1562
.1653
.1749
.1848
.1953
.2070
.2189
.2313
.2443
.2574
.2710
.2852
.2995
.3143

NNNPRPRPRPRPRPPPPPPPPRPPPPPPPOOOCIOIODODIDODDODIDITDIDODOODOIDODDTOOOOOOOOOOOOOOOOOS

.12
.12
.10
.07
.06
.06
.07
.07
.12
.20
.22
.24
.25
.26
.26
.27
.27
.32
.40
.42
.48
.56
.59
.65
.73
.76
.86
.02
.06
.08
.10
.11
.16
.24
.26
.32
.40
.43
.53
.69
.73
.80
.89
.92
.97
.06
.08
.14
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9455 0.3296 2.22 | VQ | |
10+ © 0.3451 2.25 | Q |

10+ 5 0.3585 1.95 | Qv | |
10+10 0.3686 1.46 | Q V| |
10+15 0.3777 1.33 | Q V| |
10+20 0.3866 1.28 | Q V| |
10+25 9.3952 1.26 | Q V| |
10+30 0.4037 1.24 | Q V]| |
10+35 0.4138 1.46 | Q V| |
10+40 0.4264 1.83 | Q V

10+45 0.4397 1.93 | Q V

10+50 0.4533 1.97 | Q V

10+55 0.4671 2.00 | Q |V

11+ © 0.4810 2.02 | Q |V

11+ 5 0.4947 1.98 | Q |v

11+10 0.5079 1.92 | Q | v |
11+15 0.5210 1.90 | Q | v |
11+20 0.5341 1.90 | Q | v |
11+25 0.5471 1.90 | Q | v |
11+30 0.5602 1.90 | Q | v |
11+35 0.5728 1.82 | Q | v |
11+40 0.5843 1.68 | Q | v |
11+45 0.5956 1.65 | Q | v |
11+50 0.6072 1.68 | Q | v |
11+55 0.6192 1.75 | Q | v |
12+ © 0.6314 1.76 | Q | v |
12+ 5 0.6457 2.08 | Q | Vv
12+10 0.6636 2.60 | Q Vv
12+15 0.6825 2.74 | Q VA
12+20 0.7021 2.84 | @ v |
12+25 0.7224 2.95 | |Q v
12+30 0.7431 3.00 | |Q Vv |
12+35 0.7644 3.10 | | Q V|
12+40 0.7869 3.26 | | o Vv |
12+45 0.8096 3.30 | | 0 V|
12+50 0.8328 3.37 | | 0 V|
12+55 0.8566 3.45 | | 0 Vv
13+ © 0.8805 3.48 | | 0 Y
13+ 5 0.9061 3.71 | ) |
13+10 0.9343 4.09 | | Q |
13+15 9.9631 4.19 | | Q |
13+20 0.9922 4.23 | | Q |
13+25 1.0216 4.26 | | Q |
13+30 1.0511 4.28 | | Q |
13+35 1.0772 3.80 | | Q |
13+40 1.0979 3.01 | | Q

13+45 1.1173 2.81 | |Q

13+50 1.1360 2.72 | Q
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13+55 1.1544 2.68 | Q | Vo

14+ © 1.1726 2.64 | Q | Vo

14+ 5 1.1921 2.82 | |Q | V|

14+10 1.2136 3.12 | | Q | V|

14+15 1.2356 3.20 | | Q | V|

14+20 1.2575 3.19 | | Q | V|

14+25 1.2792 3.14 | | Q | Vv

14+30 1.3008 3.14 | | Q | Y

14+35 1.3224 3.13 | | Q | |v

14+40 1.3439 3.13 | | Q | |v

14+45 1.3655 3.13 | | Q | | v

14+50 1.3868 3.09 | | Q | | v

14+55 1.4077 3.03 | | Q | | v

15+ © 1.4284 3.01 | | Q | | v

15+ 5 1.4488 2.96 | lQ | | v
15+10 1.4687 2.89 | lQ | | v
15+15 1.4885 2.87 | |Q | | v
15+20 1.5080 2.82 | lQ | | Vv
15+25 1.5269 2.75 | |Q | | Vo
15+30 1.5457 2.73 | Q | | VA
15+35 1.5633 2.55 | Q | | VA
15+40 1.5789 2.26 | Q| | | Vo
15+45 1.5939 2.19 | Q | | | VA
15+50 1.6088 2.16 | Q | | | V|
15+55 1.6236 2.14 | Q | | | V|
16+ © 1.6383 2.13 | Q | | | V|
16+ 5 1.6488 1.53 | Q | | | V|
16+10 1.6525 0.54 | Q | | | V|
16+15 1.6545 9.28 |Q | | | V|
16+20 1.6556 9.17 Q | | | V|
16+25 1.6564 9.11 Q | | | V|
16+30 1.6568 9.06 Q | | | V|
16+35 1.6572 9.06 Q | | | V|
16+40 1.6575 9.05 Q | | | V|
16+45 1.6578 9.05 Q | | | V|
16+50 1.6582 9.05 Q | | | V|
16+55 1.6585 9.05 Q | | | V|
17+ © 1.6588 9.05 Q | | | V|
17+ 5 1.6591 9.05 Q | | | V|
17+10 1.6596 9.06 Q | | | V|
17+15 1.6601 9.07 Q | | | V|
17+20 1.6606 9.07 Q | | | V|
17+25 1.6611 9.08 Q | | | V|
17+30 1.6617 9.08 Q | | | V|
17+35 1.6623 9.09 Q | | | V|
17+40 1.6629 9.09 Q | | | V|
17+45 1.6635 9.09 Q | | | V|
17+50 1.6641 9.08 Q | | | V|



17+55
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20+ 0
20+ 5
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20+15
20+20
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21+ ©
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21+10
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lakeshorepl10
POST-CONSTRUCTION CONDITIONS
10 YEAR 1 HOUR STORM

Unit Hydrograph Analysis
Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2004, Version 7.0

Study date 12/27/16 File: lakeshorepl10.out

T B L T

Riverside County Synthetic Unit Hydrology Method
RCFC & WCD Manual date - April 1978

Program License Serial Number 6064

English (in-1b) Input Units Used
English Rainfall Data (Inches) Input Values Used

English Units used in output format

Drainage Area = 7.50(Ac.) = 0.012 Sq. Mi.

Drainage Area for Depth-Area Areal Adjustment = 7.50(Ac.) =
0.012 Sq. Mi.

Length along longest watercourse = 1150.00(Ft.)

Length along longest watercourse measured to centroid = 475.21(Ft.)

Length along longest watercourse = 0.218 Mi.

Length along longest watercourse measured to centroid = 0.090 Mi.

Difference in elevation = 9.50(Ft.)

Slope along watercourse = 43.6174 Ft./Mi.

Average Manning's 'N' = 0.015

Lag time = 0.039 Hr.

Lag time = 2.37 Min.

25% of lag time = 0.59 Min.

40% of lag time = 0.95 Min.

Unit time = 5.00 Min.

Duration of storm = 1 Hour(s)

User Entered Base Flow = 0.00(CFS)

2 YEAR Area rainfall data:
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lakeshorepl10

Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]
7.50 0.60 4.50

100 YEAR Area rainfall data:

Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]
7.50 1.50 11.25

STORM EVENT (YEAR) = 10.00
Area Averaged 2-Year Rainfall = 0.600(In)
Area Averaged 100-Year Rainfall = 1.500(In)

Point rain (area averaged) = 0.970(In)
Areal adjustment factor = 99.99 %
Adjusted average point rain = 0.970(In)

Sub-Area Data:
Area(Ac.) Runoff Index  Impervious %

7.500 56.00 0.700

Total Area Entered = 7.50(Ac.)

RI RI  Infil. Rate Impervious Adj. Infil. Rate Area%k F
AMC2 AMC-2 (In/Hr) (Dec.%) (In/Hr) (Dec.) (In/Hr)
56.0 56.0 0.511 0.700 0.189 1.000 0.189

Sum (F) = ©.189
Area averaged mean soil loss (F) (In/Hr) = ©.189
Minimum soil loss rate ((In/Hr)) = ©0.094
(for 24 hour storm duration)
Soil low loss rate (decimal) = 9.100

Unit Hydrograph
VALLEY S-Curve

Unit time period Time % of lag Distribution Unit Hydrograph

(hrs) Graph % (CFS)

1 0.083 211.335 45.293 3.424
2 0.167 422.670 42.584 3.219
3 0.250 634.005 8.351 0.631
4 0.333 845.340 3.771 0.285
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.80
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times area

Total
Total
Total
Flood
Total

soil loss
soil loss

rainfall =

volume =
soil loss

lakeshorepl10

Sum = 100.000 Sum= 7.559

Storm Rain Loss rate(In./Hr) Effective

(In/Hr) Max | Low (In/Hr)
0.512 0.189 --- 0.32
0.524 0.189 --- 0.33
0.629 0.189 --- 0.44
0.629 0.189 --- 0.44
0.664 0.189 --- 0.47
0.745 0.189 --- 0.56
0.920 0.189 --- 0.73
1.059 0.189 --- 0.87
1.490 0.189 --- 1.30
2.980 0.189 --- 2.79
0.920 0.189 --- 0.73
0.570 0.189 --- 0.38

Sum = 9.4
0.78(In)

7.5(Ac.)/[(In)/(Ft.)] = 0.5(Ac.Ft)

= 0.19(In)

= 0.118(Ac.Ft)

8.97(In)
21268.3 Cubic Feet
= 5145.4 Cubic Feet
of this hydrograph = 14.510(CFS)

0+ 5
0+10
0+15
0+20
0+25
0+30
0+35
0+40
0+45
0+50

S B T

1-HOUR
Runooff

STORM

Hydrograph

OO

.0076
.0227
.0419
.0641
.0876
.1141
.1466
.1867
.2409
.3409

=
S

NupbwwwiNhNeR



lakeshorepl10

0455 0.4274 12.56 | | I Q | v
1+ © 0.4673 5.79 | |Q I I
1+ 5 0.4844 2.49 | 0 | | |
1+10 0.4875 ©.45 Q | | |
1+15 0.4883 9.11 Q | | |
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lakeshorep310
POST-CONSTRUCTION CONDITIONS
10 YEAR 3 HOUR STORM

Unit Hydrograph Analysis
Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2004, Version 7.0

Study date 12/27/16 File: lakeshorep310.out

T B L T

Riverside County Synthetic Unit Hydrology Method
RCFC & WCD Manual date - April 1978

Program License Serial Number 6064

English (in-1b) Input Units Used
English Rainfall Data (Inches) Input Values Used

English Units used in output format

Drainage Area = 7.50(Ac.) = 0.012 Sq. Mi.

Drainage Area for Depth-Area Areal Adjustment = 7.50(Ac.) =
0.012 Sq. Mi.

Length along longest watercourse = 1150.00(Ft.)

Length along longest watercourse measured to centroid = 475.21(Ft.)

Length along longest watercourse = 0.218 Mi.

Length along longest watercourse measured to centroid = 0.090 Mi.

Difference in elevation = 9.50(Ft.)

Slope along watercourse = 43.6174 Ft./Mi.

Average Manning's 'N' = 0.015

Lag time = 0.039 Hr.

Lag time = 2.37 Min.

25% of lag time = 0.59 Min.

40% of lag time = 0.95 Min.

Unit time = 5.00 Min.

Duration of storm = 3 Hour(s)

User Entered Base Flow = 0.00(CFS)

2 YEAR Area rainfall data:
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lakeshorep310

Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]
7.50 1.00 7.50

100 YEAR Area rainfall data:

Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]
7.50 2.50 18.75

STORM EVENT (YEAR) = 10.00
Area Averaged 2-Year Rainfall = 1.000(In)
Area Averaged 100-Year Rainfall = 2.500(In)

Point rain (area averaged) = 1.617(In)
Areal adjustment factor = 100.00 %
Adjusted average point rain = 1.617(In)

Sub-Area Data:
Area(Ac.) Runoff Index  Impervious %

7.500 56.00 0.700

Total Area Entered = 7.50(Ac.)

RI RI  Infil. Rate Impervious Adj. Infil. Rate Area%k F
AMC2 AMC-2 (In/Hr) (Dec.%) (In/Hr) (Dec.) (In/Hr)
56.0 56.0 0.511 0.700 0.189 1.000 0.189

Sum (F) = ©.189
Area averaged mean soil loss (F) (In/Hr) = ©.189
Minimum soil loss rate ((In/Hr)) = ©0.094
(for 24 hour storm duration)
Soil low loss rate (decimal) = 9.100

Unit Hydrograph
VALLEY S-Curve

Unit time period Time % of lag Distribution Unit Hydrograph

(hrs) Graph % (CFS)

1 0.083 211.335 45.293 3.424

2 0.167 422.670 42.584 3.219

3 0.250 634.005 8.351 0.631

4 0.333 845.340 3.771 0.285
Sum = 100.000 Sum= 7.559



lakeshorep310

Unit Time Pattern Storm Rain Loss rate(In./Hr) Effective
(Hr.) Percent  (In/Hr) Max | Low (In/Hr)
1 0.08 1.30 0.252 0.189 --- 0.06
2 0.17 1.30 0.252 0.189 --- 0.06
3 0.25 1.10 0.213 0.189 --- 0.02
4 0.33 1.50 0.291 0.189 --- 0.10
5 0.42 1.50 0.291 0.189 --- 0.10
6 0.50 1.80 0.349 0.189 --- 0.16
7 0.58 1.50 0.291 0.189 --- 0.10
8 0.67 1.80 0.349 0.189 --- 0.16
9 0.75 1.80 0.349 0.189 --- 0.16
10 0.83 1.50 0.291 0.189 --- 0.10
11 0.92 1.60 0.310 0.189 --- 0.12
12 1.00 1.80 0.349 0.189 --- 0.16
13 1.08 2.20 0.427 0.189 --- 0.24
14 1.17 2.20 0.427 0.189 --- 0.24
15 1.25 2.20 0.427 0.189 --- 0.24
16 1.33 2.00 0.388 0.189 --- 0.20
17 1.42 2.60 0.505 0.189 --- 0.32
18 1.50 2.70 0.524 0.189 --- 0.33
19 1.58 2.40 0.466 0.189 --- 0.28
20 1.67 2.70 0.524 0.189 --- 0.33
21 1.75 3.30 0.640 0.189 --- 0.45
22 1.83 3.10 0.602 0.189 --- 0.41
23 1.92 2.90 0.563 0.189 --- 0.37
24 2.00 3.00 0.582 0.189 --- 0.39
25 2.08 3.10 0.602 0.189 --- 0.41
26 2.17 4.20 0.815 0.189 --- 0.63
27 2.25 5.00 0.970 0.189 --- 0.78
28 2.33 3.50 0.679 0.189 --- 0.49
29 2.42 6.80 1.320 0.189 --- 1.13
30 2.50 7.30 1.417 0.189 --- 1.23
31 2.58 8.20 1.591 0.189 --- 1.40
32 2.67 5.90 1.145 0.189 --- 0.96
33 2.75 2.00 0.388 0.189 --- 0.20
34 2.83 1.80 0.349 0.189 --- 0.16
35 2.92 1.80 0.349 0.189 --- 0.16
36 3.00 0.60 0.116 0.189 0.012 0.10
Sum = 100.0 Sum = 12.8
Flood volume = Effective rainfall 1.06(In)
times area 7.5(Ac.)/[(In)/(Ft.)] = 0.7(Ac.Ft)
Total soil loss = 0.55(In)

Total soil loss 0.345(Ac.Ft)

Total rainfall = 1.62(In)

Flood volume = 28990.6 Cubic Feet
Total soil loss 15033.9 Cubic Feet
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lakeshorep310

S B T
3-HOUR STORM
Runooff Hydrograph

Time(h+m) Volume Ac.Ft Q(CFS) © 2.5 5.0 7.5 10.0

0+ 5 0.0015 .22 0Q | | |

0+10 0.0044 0.42 \Q | | |

0+15 0.0066 9.33 \VQ | | |

0+20 0.0100 0.49 \Q | | |

0+25 0.0149 .71 V Q | | |

0+30 0.0214 9.95 |V Q | | |

0+35 0.0280 .96 |V Q | | |

0+40 0.0350 1.01 | vV Q | | |

0+45 0.0431 1.18 | vV Q | | |

0+50 0.0499 1.0 | 0 | | I

0+55 0.0561 .89 | Q | | |

1+ © 0.0633 1.5 | VQ | | |

1+ 5 0.0732 1.44 | VQ | | |

1+10 0.0850 1.72 | vQ | | |

1+15 0.0973 1.78 | Vo | | |

1+20 0.1088 1.67 | Q | | I

1+25 9.1221 1.94 | Q | | |

1+30 0.1383 2.36 | VQ| | |

1+35 9.1541 2.28 | Q| | |

1+40 0.1702 2.34 | QV | I

1+45 9.1901 2.89 | [Q | |

1+50 9.2119 3.16 | | Q | I

1+55 0.2324 2.99 | [Q v | |

2+ 0 9.2527 2.94 | [Q vV | |

2+ 5 0.2736 3.03 | | Q Vv | |

2+10 0.2999 3.83 | | Q V | |

2+15 0.3348 5.06 | | Q |

2+20 0.3672 4.71 | | Q| v I

2+25 0.4094 6.12 | | | Q |

2+30 0.4671 8.38 | | | V| Q |
2+35 0.5333 9.61 | | | | v Q |
2440 0.5945 8.89 | I I | Q
2+45 0.6289 5.00 | | Q| | Vo
2+50 0.6440 2.19 | Q | | I V|
2+55 0.6541 1.46 | Q | | | V|
3+ 0 0.6612 1.3 | 0 | | I V|



lakeshorep310

3+ 5 0.6646 0.48 |Q | | |
3+10 0.6653 .11 Q | | I
3+15 0.6655 .03 0 | | |
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lakeshorep610
POST-CONSTRUCTION CONDITIONS
10 YEAR 6 HOUR STORM

Unit Hydrograph Analysis
Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2004, Version 7.0

Study date 12/27/16 File: lakeshorep610.out

T B L T

Riverside County Synthetic Unit Hydrology Method
RCFC & WCD Manual date - April 1978

Program License Serial Number 6064

English (in-1b) Input Units Used
English Rainfall Data (Inches) Input Values Used

English Units used in output format

Drainage Area = 7.50(Ac.) = 0.012 Sq. Mi.

Drainage Area for Depth-Area Areal Adjustment = 7.50(Ac.) =
0.012 Sq. Mi.

Length along longest watercourse = 1150.00(Ft.)

Length along longest watercourse measured to centroid = 475.21(Ft.)

Length along longest watercourse = 0.218 Mi.

Length along longest watercourse measured to centroid = 0.090 Mi.

Difference in elevation = 9.50(Ft.)

Slope along watercourse = 43.6174 Ft./Mi.

Average Manning's 'N' = 0.015

Lag time = 0.039 Hr.

Lag time = 2.37 Min.

25% of lag time = 0.59 Min.

40% of lag time = 0.95 Min.

Unit time = 5.00 Min.

Duration of storm = 6 Hour(s)

User Entered Base Flow = 0.00(CFS)

2 YEAR Area rainfall data:
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lakeshorep610

Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]
7.50 1.40 10.50

100 YEAR Area rainfall data:

Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]
7.50 3.50 26.25

STORM EVENT (YEAR) = 10.00
Area Averaged 2-Year Rainfall = 1.400(In)
Area Averaged 100-Year Rainfall = 3.500(In)

Point rain (area averaged) = 2.264(In)
Areal adjustment factor = 100.00 %
Adjusted average point rain = 2.264(In)

Sub-Area Data:
Area(Ac.) Runoff Index  Impervious %

7.500 56.00 0.700

Total Area Entered = 7.50(Ac.)

RI RI  Infil. Rate Impervious Adj. Infil. Rate Area%k F
AMC2 AMC-2 (In/Hr) (Dec.%) (In/Hr) (Dec.) (In/Hr)
56.0 56.0 0.511 0.700 0.189 1.000 0.189

Sum (F) = ©.189
Area averaged mean soil loss (F) (In/Hr) = ©.189
Minimum soil loss rate ((In/Hr)) = ©0.094
(for 24 hour storm duration)
Soil low loss rate (decimal) = 9.100

Unit Hydrograph
VALLEY S-Curve

Unit time period Time % of lag Distribution Unit Hydrograph

(hrs) Graph % (CFS)

1 0.083 211.335 45.293 3.424

2 0.167 422.670 42.584 3.219

3 0.250 634.005 8.351 0.631

4 0.333 845.340 3.771 0.285
Sum = 100.000 Sum= 7.559



lakeshorep610

Unit Time Pattern Storm Rain Loss rate(In./Hr) Effective
(Hr.) Percent  (In/Hr) Max | Low (In/Hr)
1 0.08 0.50 0.136 0.189 0.014 0.12
2 0.17 0.60 0.163 0.189 0.016 0.15
3 0.25 0.60 0.163 0.189 0.016 0.15
4 0.33 0.60 0.163 0.189 0.016 0.15
5 0.42 0.60 0.163 0.189 0.016 0.15
6 0.50 0.70 0.190 0.189 --- 0.00
7 0.58 0.70 0.190 0.189 --- 0.00
8 0.67 0.70 0.190 0.189 --- 0.00
9 0.75 0.70 0.190 0.189 --- 0.00
10 0.83 0.70 0.190 0.189 --- 0.00
11 0.92 0.70 0.190 0.189 --- 0.00
12 1.00 0.80 0.217 0.189 --- 0.03
13 1.08 0.80 0.217 0.189 --- 0.03
14 1.17 0.80 0.217 0.189 --- 0.03
15 1.25 0.80 0.217 0.189 --- 0.03
16 1.33 0.80 0.217 0.189 --- 0.03
17 1.42 0.80 0.217 0.189 --- 0.03
18 1.50 0.80 0.217 0.189 --- 0.03
19 1.58 0.80 0.217 0.189 --- 0.03
20 1.67 0.80 0.217 0.189 --- 0.03
21 1.75 0.80 0.217 0.189 --- 0.03
22 1.83 0.80 0.217 0.189 --- 0.03
23 1.92 0.80 0.217 0.189 --- 0.03
24 2.00 0.90 0.245 0.189 --- 0.06
25 2.08 0.80 0.217 0.189 --- 0.03
26 2.17 0.90 0.245 0.189 --- 0.06
27 2.25 0.90 0.245 0.189 --- 0.06
28 2.33 0.90 0.245 0.189 --- 0.06
29 2.42 0.90 0.245 0.189 --- 0.06
30 2.50 0.90 0.245 0.189 --- 0.06
31 2.58 0.90 0.245 0.189 --- 0.06
32 2.67 0.90 0.245 0.189 --- 0.06
33 2.75 1.00 0.272 0.189 --- 0.08
34 2.83 1.00 0.272 0.189 --- 0.08
35 2.92 1.00 0.272 0.189 --- 0.08
36 3.00 1.00 0.272 0.189 --- 0.08
37 3.08 1.00 0.272 0.189 --- 0.08
38 3.17 1.10 0.299 0.189 --- 0.11
39 3.25 1.10 0.299 0.189 --- 0.11
40 3.33 1.10 0.299 0.189 --- 0.11
41 3.42 1.20 0.326 0.189 --- 0.14
42 3.50 1.30 0.353 0.189 --- 0.16
43 3.58 1.40 0.380 0.189 --- 0.19
44 3.67 1.40 0.380 0.189 --- 0.19
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lakeshorep610

45 3.75 1.50 0.408 0.189 --- 0.22
46 3.83 1.50 0.408 0.189 --- 0.22
47 3.92 1.60 0.435 0.189 --- 0.25
48 4.00 1.60 0.435 0.189 --- 0.25
49 4.08 1.70 0.462 0.189 --- 0.27
50 4.17 1.80 0.489 0.189 --- 0.30
51 4.25 1.90 0.516 0.189 --- 0.33
52 4.33 2.00 0.543 0.189 --- 0.35
53 4.42 2.10 0.571 0.189 --- 0.38
54 4.50 2.10 0.571 0.189 --- 0.38
55 4.58 2.20 0.598 0.189 --- 0.41
56 4.67 2.30 0.625 0.189 --- 0.44
57 4.75 2.40 0.652 0.189 --- 0.46
58 4.83 2.40 0.652 0.189 --- 0.46
59 4.92 2.50 0.679 0.189 --- 0.49
60 5.00 2.60 0.706 0.189 --- 0.52
61 5.08 3.10 0.842 0.189 --- 0.65
62 5.17 3.60 0.978 0.189 --- 0.79
63 5.25 3.90 1.060 0.189 --- 0.87
64 5.33 4.20 1.141 0.189 --- 0.95
65 5.42 4.70 1.277 0.189 --- 1.09
66 5.50 5.60 1.521 0.189 --- 1.33
67 5.58 1.90 0.516 0.189 --- 0.33
68 5.67 0.90 0.245 0.189 --- 0.06
69 5.75 0.60 0.163 0.189 0.016 0.15
70 5.83 0.50 0.136 0.189 0.014 0.12
71 5.92 0.30 0.082 0.189 0.008 0.07
72 6.00 0.20 0.054 0.189 0.005 0.05
Sum = 100.0 Sum = 15.1

Flood volume = Effective rainfall 1.26(In)

times area 7.5(Ac.)/[(In)/(Ft.)] = 0.8(Ac.Ft)

Total soil loss = 1.00(In)

Total soil loss = 0.627(Ac.Ft)

Total rainfall = 2.26(In)

Flood volume = 34343.8 Cubic Feet

Total soil loss = 27290.8 Cubic Feet

Peak flow rate of this hydrograph = 8.917(CFS)

S B T

6 -HOUR STORM
Runooff Hydrograph
Hydrograph in 5 Minute intervals ((CFS))

Time(h+m) Volume Ac.Ft Q(CFS) © 2.5 5.0 7.5 10.0



0+ 5
0+10
0+15
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0+40
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3+ 0
3+ 5
3+10
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3+40
3+45
3+50
3+55
4+ ©

000D OOOOO

.0029
.0091
.0163
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.0315
.0357
.0367
.0371
.0371
.0372
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.0380
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.0422
.0436
.0451
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.0481
.0495
.0510
.0525
.0540
.0561
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.0632
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.0718
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lakeshorep610

4+ 5 0.2067 1.94 | Q V | |
4+10 0.2214 2.13 | Q |V |

4+15 0.2374 2.33 | Q| v |

4+20 09.2549 2.53 | QV |

4+25 0.2737 2.74 | Q V |

4+30 0.2934 2.85 | [Q vV |

4+35 0.3138 2.97 | lQ Vv |

4+40 9.3356 3.16 | |Q Vv |

4+45 0.3587 3.36 | | o Vv |

4+50 0.3826 3.47 | | 0 V|

4+55 0.4073 3.59 | | 0 Vv

5+ © 9.4333 3.78 | | Q |v

5+ 5 0.4632 4.35 | | Q | v |
5+10 9.4995 5.27 | | o v |
5+15 0.5414 6.08 | | | Q v |
5+20 9.5879 6.75 | | | Q V|
5+25 0.6400 7.57 | | | Qv
5+30 0.7014 8.92 | | | | Q
5+35 0.7453 6.37 | | | Q | Y
5+40 0.7618 2.40 | Q| | |
5+45 0.7705 1.27 | Q | | |
5+50 0.7775 1.2 | Q | | |
5+55 0.7827 .75 | Q | |

6+ O 0.7863 .52 | Q | | |
6+ 5 0.7880 9.24 Q | | |
6+10 0.7883 9.05 Q | | |
6+15 0.7884 9.01 Q | | |
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lakeshorep2410
POST-CONSTRUCTION CONDITIONS
10 YEAR 24 HOUR STORM

Unit Hydrograph Analysis
Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2004, Version 7.0

Study date 12/27/16 File: lakeshorep2410.out

T B L T

Riverside County Synthetic Unit Hydrology Method
RCFC & WCD Manual date - April 1978

Program License Serial Number 6064

English (in-1b) Input Units Used
English Rainfall Data (Inches) Input Values Used

English Units used in output format

Drainage Area = 7.50(Ac.) = 0.012 Sq. Mi.

Drainage Area for Depth-Area Areal Adjustment = 7.50(Ac.) =
0.012 Sq. Mi.

Length along longest watercourse = 1150.00(Ft.)

Length along longest watercourse measured to centroid = 475.21(Ft.)

Length along longest watercourse = 0.218 Mi.

Length along longest watercourse measured to centroid = 0.090 Mi.

Difference in elevation = 9.50(Ft.)

Slope along watercourse = 43.6174 Ft./Mi.

Average Manning's 'N' = 0.015

Lag time = 0.039 Hr.

Lag time = 2.37 Min.

25% of lag time = 0.59 Min.

40% of lag time = 0.95 Min.

Unit time = 5.00 Min.

Duration of storm = 24 Hour(s)

User Entered Base Flow = 0.00(CFS)

2 YEAR Area rainfall data:

Page 1



lakeshorep2410

Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]
7.50 2.50 18.75

100 YEAR Area rainfall data:

Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]
7.50 5.00 37.50

STORM EVENT (YEAR) = 10.00
Area Averaged 2-Year Rainfall = 2.500(In)
Area Averaged 100-Year Rainfall = 5.000(In)

Point rain (area averaged) = 3.529(In)
Areal adjustment factor = 100.00 %
Adjusted average point rain = 3.528(In)

Sub-Area Data:
Area(Ac.) Runoff Index  Impervious %

7.500 56.00 0.700

Total Area Entered = 7.50(Ac.)

RI RI  Infil. Rate Impervious Adj. Infil. Rate Area%k F
AMC2 AMC-2 (In/Hr) (Dec.%) (In/Hr) (Dec.) (In/Hr)
56.0 56.0 0.511 0.700 0.189 1.000 0.189

Sum (F) = ©.189
Area averaged mean soil loss (F) (In/Hr) = ©.189
Minimum soil loss rate ((In/Hr)) = ©0.094
(for 24 hour storm duration)
Soil low loss rate (decimal) = 9.100

Unit Hydrograph
VALLEY S-Curve

Unit time period Time % of lag Distribution Unit Hydrograph

(hrs) Graph % (CFS)

1 0.083 211.335 45.293 3.424

2 0.167 422.670 42.584 3.219

3 0.250 634.005 8.351 0.631

4 0.333 845.340 3.771 0.285
Sum = 100.000 Sum= 7.559



Unit Time Pattern Storm Rain

oNOOUVThA WNER

AR PAPPWWWWWWWWWWNNNNMNNMNNNNNRRPRPRRPRPRPRPRRR
B WNRPOOVONIOITUPDAWNROOVLONOOTUDNWNROOVONOCUDWNREROLO

(Hr.) Percent (In/Hr)

0.08 0.07 0.028
0.17 0.07 0.028
0.25 0.07 0.028
0.33 0.10 0.042
0.42 0.10 0.042
0.50 0.10 0.042
0.58 0.10 0.042
0.67 0.10 0.042
0.75 0.10 0.042
0.83 0.13 0.056
0.92 0.13 0.056
1.00 0.13 0.056
1.08 0.10 0.042
1.17 0.10 0.042
1.25 0.10 0.042
1.33 0.10 0.042
1.42 0.10 0.042
1.50 0.10 0.042
1.58 0.10 0.042
1.67 0.10 0.042
1.75 0.10 0.042
1.83 0.13 0.056
1.92 0.13 0.056
2.00 0.13 0.056
2.08 0.13 0.056
2.17 0.13 0.056
2.25 0.13 0.056
2.33 0.13 0.056
2.42 0.13 0.056
2.50 0.13 0.056
2.58 0.17 0.071
2.67 0.17 0.071
2.75 0.17 0.071
2.83 0.17 0.071
2.92 0.17 0.071
3.00 0.17 0.071
3.08 0.17 0.071
3.17 0.17 0.071
3.25 0.17 0.9071
3.33 0.17 0.071
3.42 0.17 0.071
3.50 0.17 0.071
3.58 0.17 0.071
3.67 0.17 0.071
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Loss rate(In./Hr) Effective
Max | Low (In/Hr)
0.335 0.003 0.03
0.334 0.003 0.03
0.332 0.003 0.03
0.331 0.004 0.04
0.330 0.004 0.04
0.329 0.004 0.04
0.327 0.004 0.04
0.326 0.004 0.04
0.325 0.004 0.04
0.323 0.006 0.05
0.322 0.006 0.05
0.321 0.006 0.05
0.320 0.004 0.04
0.318 0.004 0.04
0.317 0.004 0.04
0.316 0.004 0.04
0.315 0.004 0.04
0.313 0.004 0.04
0.312 0.004 0.04
0.311 0.004 0.04
0.310 0.004 0.04
0.308 0.006 0.05
0.307 0.006 0.05
0.306 0.006 0.05
0.305 0.006 0.05
0.303 0.006 0.05
0.302 0.006 0.05
0.301 0.006 0.05
0.300 0.006 0.05
0.298 0.006 0.05
0.297 0.007 0.06
0.296 0.007 0.06
0.295 0.007 0.06
0.294 0.007 0.06
0.292 0.007 0.06
0.291 0.007 0.06
0.290 0.007 0.06
0.289 0.007 0.06
0.288 0.007 0.06
0.286 0.007 0.06
0.285 0.007 0.06
0.284 0.007 0.06
0.283 0.007 0.06
0.282 0.007 0.06
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286
287
288

23.75
23.83
23.92
24 .00
Sum =

1

0.07
0.07
0.07
0.07
00.0

0.028
0.028
0.028
0.028
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0.095
0.095
0.095
0.095

Flood volume = Effective rainfall

times area

Total
Total
Total
Flood
Total

soil loss
soil loss
rainfall =
volume =
soil loss

0.003
0.003
0.003
0.003

2.108(In)

7.5(Ac.)/[(In)/(Ft.)] =

1.43(In)

= 0.895(Ac.Ft)

3.53(In)
57072.6 Cubic Feet

= 38989.9 Cubic Feet

Sum =

0.03
0.03
0.03
0.03
25.2

1.3(Ac.Ft)
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.2657
.2717
.2779
.2845
.2911
.2977
.3043
.3109
.3175
.3241
.3308
.3377
.3449
.3521
.3597
.3676
.3755
.3837
.3922
.4008
.4100
.4198
.4296
.4396
.4495
.4594
.4651
.4667
.4676
.4686
.4699
.4713
.4735
.4763
.4793
.4828
.4866
.4906
.4949
.4996
.5045
.5097
.5153
.5210

OO OO, PFRPFRPPFRPPRPFRPPRPPRPRPPPPPPPOOOODODODOODOOIOOIOOOOOOOOOS

.81
.85
.86
.86
.86
.86
.91
.95
.96
.96
.96
.96
.96
.96
.96
.00
.05
.05
.10
.14
.15
.20
.24
.25
.34
.42
.43
.44
.44
.44
.82
.24
.13
.14
.19
.21
.31
.41
.44
.50
.56
.57
.63
.68
.70
.76
.81
.83

lakeshorep2410

| ¢ Vv |
| @ Vv |
| ¢ Vv |
| @ Vv |
| ¢ V|
| ¢ Vv
| ¢ V|
| ¢ Vv
| ¢ V|
| Q V|
| Q V|
| Q V|
| Q V|
| Q V|
| Q v
| Q v
| Q v
| Q v
| Q v
| Q N\
| Q A\
| Q N\
| Q A
| Q | v
I
| o |V
| Qo |
| o |
| Qo |
| o |
| Q I
Q I
Q I
Q I
Q I
Q I
|Q I
lQ I
|Q I
| Q I
| Q I
| Q I
| Q I
| Q I
| Q I
| Q I
| Q I
| Q I

Page 11

<K<K <K<K <K<K <K<K <K<K <KL

< << <K< <



10+ 5
10+10
10+15
10+20
10+25
10+30
10+35
10+40
10+45
10+50
10+55
11+ ©
11+ 5
11+10
11+15
11+20
11+25
11+30
11+35
11+40
11+45
11+50
11+55
12+ ©
12+ 5
12+10
12+15
12+20
12+25
12+30
12+35
12+40
12+45
12+50
12+55
13+ ©
13+ 5
13+10
13+15
13+20
13+25
13+30
13+35
13+40
13+45
13+50
13+55
14+ ©

000D OOOOO

.5245
.5258
.5267
.5275
.5284
.5293
.5319
.5361
.5407
.5454
.5503
.5551
.5597
.5640
.5683
.5727
.5770
.5814
.5852
.5885
.5916
.5951
.5989
.6028
.6092
.6178
.6268
.6364
.6464
.6565
.6673
.6788
.6905
.7026
.7151
.7276
.7420
.7579
.7741
.7906
.8071
.8236
.8365
.8460
.8549
.8635
.8722
.8809

P RPRPPRPRPRPNMNMNMNMNNNMNNRPRPRPRPPRPPPRPPPOOOCOODODODDIIDDDODDODDOD0O0OOODODOO0OOOOOOOOOOS

.50
.19
.14
.12
.12
.13
.38
.61
.67
.69
.70
.71
.67
.63
.62
.63
.63
.64
.55
.47
.46
.50
.56
.57
.92
.25
.31
.40
.45
.47
.57
.67
.69
.76
.81
.82
.08
.31
.36
.39
.39
.40
.87
.38
.29
.25
.26
.26

lakeshorep2410

QOO O0O0OO0O0OOMO0OO

O O OO

Q
Q
Q

O O O

QO O O OO

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
Q |
I
I
I
I
I

OO OO0
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lakeshorep2410

14+ 5 0.8909 1.46 | Q |
14+10 0.9023 1.65 | Q |
14+15 0.9140 1.69 | Q |
14+20 0.9254 1.67 | Q |
14+25 0.9366 1.63 | Q |
14+30 0.9478 1.62 | Q |
14+35 9.9590 1.63 | Q |
14+40 0.9703 1.63 | Q |
14+45 0.9815 1.64 | Q |
14+50 0.9925 1.59 | Q |
14+55 1.0032 1.56 | Q |
15+ © 1.0139 1.55 | Q |
15+ 5 1.0243 1.51 | Q |
15+10 1.0344 1.47 | Q |
15+15 1.0445 1.46 | Q |
15+20 1.08542 1.42 | Q |
15+25 1.0637 1.38 | Q |
15+30 1.0731 1.37 | Q |
15+35 1.0813 1.18 | Q |
15+40 1.0882 1.6 | Q |
15+45 1.0949 .97 | Q |
15+50 1.1015 .96 | Q |
15+55 1.1082 .97 | Q |
16+ © 1.1149 .97 | Q |
16+ 5 1.1198 .71 | Q |
16+10 1.1229 0.46 |Q |
16+15 1.1257 0.41 |Q |
16+20 1.1284 9.38 |Q |
16+25 1.1310 9.38 |Q |
16+30 1.1337 9.38 |Q |
16+35 1.1360 9.34 |Q |
16+40 1.1381 9.30 |Q |
16+45 1.1401 9.29 |Q |
16+50 1.1421 9.29 |Q |
16+55 1.1441 9.29 |Q |
17+ © 1.1461 ©.29 |Q |
17+ 5 1.1486 9.38 |Q |
17+10 1.1518 0.46 |Q |
17+15 1.1550 0.47 |Q |
17+20 1.1584 0.48 |Q |
17+25 1.1617 0.48 |Q |
17+30 1.1650 0.48 |Q |
17+35 1.1683 0.48 |Q |
17+40 1.1716 0.48 |Q |
17+45 1.1749 0.48 |Q |
17+50 1.1779 0.44 |Q |
17+55 1.1806 0.40 |Q |
18+ © 1.1833 ©.39 |Q |
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18+ 5
18+10
18+15
18+20
18+25
18+30
18+35
18+40
18+45
18+50
18+55
19+ ©
19+ 5
19+10
19+15
19+20
19+25
19+30
19+35
19+40
19+45
19+50
19+55
20+ 0
20+ 5
20+10
20+15
20+20
20+25
20+30
20+35
20+40
20+45
20+50
20+55
21+ ©
21+ 5
21+10
21+15
21+20
21+25
21+30
21+35
21+40
21+45
21+50
21+55
22+ 0

RRRRPRRRPRRRRRPRRPRRRARRPRRARRPRRPRPRRRPBRRRRBRRRBPRRRRRARRRRRARRRBPRRRRARRAR

.1859
.1886
.1912
.1939
.1965
.1992
.2015
.2036
.2056
.2073
.2087
.2100
.2117
.2136
.2155
.2178
.2204
.2230
.2253
.2274
.2294
.2311
.2325
.2339
.2355
.2374
.2393
.2413
.2433
.2453
.2473
.2493
.2512
.2529
.2543
.2557
.2573
.2592
.2612
.2629
.2643
.2656
.2672
.2691
.2711
.2728
.2742
.2755

O 000000 OOOOOOGOOOOO®

.38
.38
.38
.38
.38
.38
.34
.30
.29
.24
.20
.20
.24
.28
.28
.33
.37
.38
.34
.30
.29
.24
.20
.20
.24
.28
.28
.29
.29
.29
.29
.29
.29
.24
.20
.20
.24
.28
.28
.24
.20
.20
.24
.28
.28
.24
.20
.20

QOO0 O0O0O0O0O0 ee oo ol ool ol o)

QOO0 O0O0O0O0O0

O O

COOSSOCOOO S o0OOO S s o TSP COPC S 556 s cSScos
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lakeshorep2410

22+ 5 1.2772 9.24 Q | I I V|
22+10 1.2791 9.28 |Q I I I V|
22415 1.2810 9.28 |0 | I I V|
22420 1.2827 9.24 Q I I I V|
22425 1.2841 9.20 Q | | | V]|
22430 1.2855 0.20 Q | | | V]|
22435 1.2868 9.19 Q | | | V]|
22+40 1.2881 0.19 Q | | | V]|
22445 1.2894 9.19 Q | I I V|
22450 1.2907 9.19 Q I I I V|
22455 1.2921 9.19 Q | I I V|
23+ 0 1.2934 9.19 Q I I I V|
23+ 5 1.2947 9.19 Q | I I V|
23+10 1.2960 9.19 0Q I I I V|
23+15 1.2974 9.19 Q | I I V|
23420 1.2987 9.19 Q I I I V|
23425 1.3000 9.19 Q | I I V|
23430 1.3013 9.19 Q I I I V|
23435 1.3027 9.19 Q | I I V|
23+40 1.3040 9.19 Q I I I V|
23+45 1.3053 9.19 Q | I I V|
23450 1.3066 9.19 Q I I I V|
23455 1.3080 9.19 Q | I I V|
24+ © 1.3093 9.19 Q I I I V|
24+ 5 1.3100 9.11 Q | I I V|
24+10 1.3102 9.02 Q I I I V|
24415 1.3102 9.01 Q | I I V|
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lakeshorepl100
POST-CONSTRUCTION CONDITIONS
100 YEAR 1 HOUR STORM

Unit Hydrograph Analysis
Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2004, Version 7.0

Study date 12/27/16 File: lakeshorepl100.out

T B L T

Riverside County Synthetic Unit Hydrology Method
RCFC & WCD Manual date - April 1978

Program License Serial Number 6064

English (in-1b) Input Units Used
English Rainfall Data (Inches) Input Values Used

English Units used in output format

Drainage Area = 7.50(Ac.) = 0.012 Sq. Mi.

Drainage Area for Depth-Area Areal Adjustment = 7.50(Ac.) =
0.012 Sq. Mi.

Length along longest watercourse = 1150.00(Ft.)

Length along longest watercourse measured to centroid = 475.21(Ft.)

Length along longest watercourse = 0.218 Mi.

Length along longest watercourse measured to centroid = 0.090 Mi.

Difference in elevation = 9.50(Ft.)

Slope along watercourse = 43.6174 Ft./Mi.

Average Manning's 'N' = 0.015

Lag time = 0.039 Hr.

Lag time = 2.37 Min.

25% of lag time = 0.59 Min.

40% of lag time = 0.95 Min.

Unit time = 5.00 Min.

Duration of storm = 1 Hour(s)

User Entered Base Flow = 0.00(CFS)

2 YEAR Area rainfall data:

Page 1



lakeshorepl100

Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]
7.50 0.60 4.50

100 YEAR Area rainfall data:
Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]
7.50 1.50 11.25

STORM EVENT (YEAR) = 100.00

Area Averaged 2-Year Rainfall = 0.600(In)
Area Averaged 100-Year Rainfall = 1.500(In)
Point rain (area averaged) = 1.500(In)
Areal adjustment factor = 99.99 %
Adjusted average point rain = 1.500(In)
Sub-Area Data:
Area(Ac.) Runoff Index  Impervious %
7.500 56.00 0.700

Total Area Entered = 7.50(Ac.)

RI RI  Infil. Rate Impervious Adj. Infil. Rate Area%k F
AMC2 AMC-3 (In/Hr) (Dec.%) (In/Hr) (Dec.) (In/Hr)
56.0 74.8 0.305 0.700 0.113 1.000 0.113

Sum (F) = ©0.113
Area averaged mean soil loss (F) (In/Hr) = ©.113
Minimum soil loss rate ((In/Hr)) = ©.056
(for 24 hour storm duration)
Soil low loss rate (decimal) = 9.100

Unit Hydrograph
VALLEY S-Curve

Unit time period Time % of lag Distribution Unit Hydrograph

(hrs) Graph % (CFS)

1 0.083 211.335 45.293 3.424
2 0.167 422.670 42.584 3.219
3 0.250 634.005 8.351 0.631
4 0.333 845.340 3.771 0.285
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Unit T
(

oNOOUVT A WNER

(I Y
N PR O W
OO0 ®

Sum

0+ 5
0+10
0+15
0+20
0+25
0+30
0+35
0+40
0+45
0+50

0.

1.

ime
Hr.)
08
.17
.25
.33
.42
.50
.58
.67
.75
.83
.92
00

Pattern
Percent

N =

4.

UITN O N Oy vl vl b

~N

4.

40
.50
.40
.40
.70
.40
.90
.10
.80
.60
.90
90

100.0
Flood volume = Effective rainfall

times area

Total
Total
Total
Flood
Total

soil loss
soil loss

lakeshorepl100

Storm Rain

(In/
Q.

OCRrMANRRPRPRROO®

Hr)
792

.810
.972
.972
.026
.152
.422
.638
.304
.608
.422
.882

7.5(Ac.)/[(In)/(Ft.)] =

rainfall =

volume =
soil loss

0.11(In)

0.071(Ac.Ft)

1

.50(In)

37758.8 Cubic Feet

Sum = 100.000 Sum= 7.559
Loss rate(In./Hr) Effective
Max | Low (In/Hr)
0.113 - 0.68
0.113 - 0.70
0.113 - 0.86
0.113 - 0.86
0.113 - 0.91
0.113 - 1.04
0.113 - 1.31
0.113 - 1.52
0.113 - 2.19
0.113 - 4.49
0.113 - 1.31
0.113 - 0.77

Sum = 16.6
1.39(In)
0.9(Ac.Ft)
3076.0 Cubic Feet
23.788(CFS)

S B T

1-HOUR

Runooff

STORM

Hydrograph

OO

.0160
.0475
.0862
.1299
.1756
.2257
.2853
.3566
.4499
.6137



lakeshorepl100

0+55 0.7568 20.78 | | | Q | Vv
1+ © 0.8278 10.31 | | Q |

1+ 5 0.8594 4.58 | Q | |

1+10 0.8653 0.86 |Q | | |
1+15 0.8668 9.22 Q | | |
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lakeshorep3100
POST-CONSTRUCTION CONDITIONS
100 YEAR 3 HOUR STORM

Unit Hydrograph Analysis
Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2004, Version 7.0

Study date 12/27/16 File: lakeshorep3100.out

T B L T

Riverside County Synthetic Unit Hydrology Method
RCFC & WCD Manual date - April 1978

Program License Serial Number 6064

English (in-1b) Input Units Used
English Rainfall Data (Inches) Input Values Used

English Units used in output format

Drainage Area = 7.50(Ac.) = 0.012 Sq. Mi.

Drainage Area for Depth-Area Areal Adjustment = 7.50(Ac.) =
0.012 Sq. Mi.

Length along longest watercourse = 1150.00(Ft.)

Length along longest watercourse measured to centroid = 475.21(Ft.)

Length along longest watercourse = 0.218 Mi.

Length along longest watercourse measured to centroid = 0.090 Mi.

Difference in elevation = 9.50(Ft.)

Slope along watercourse = 43.6174 Ft./Mi.

Average Manning's 'N' = 0.015

Lag time = 0.039 Hr.

Lag time = 2.37 Min.

25% of lag time = 0.59 Min.

40% of lag time = 0.95 Min.

Unit time = 5.00 Min.

Duration of storm = 3 Hour(s)

User Entered Base Flow = 0.00(CFS)

2 YEAR Area rainfall data:
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lakeshorep3100

Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]
7.50 1.00 7.50

100 YEAR Area rainfall data:
Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]
7.50 2.50 18.75

STORM EVENT (YEAR) = 100.00

Area Averaged 2-Year Rainfall = 1.000(In)
Area Averaged 100-Year Rainfall = 2.500(In)
Point rain (area averaged) = 2.500(In)
Areal adjustment factor = 100.00 %
Adjusted average point rain = 2.500(In)
Sub-Area Data:
Area(Ac.) Runoff Index  Impervious %
7.500 56.00 0.700

Total Area Entered = 7.50(Ac.)

RI RI  Infil. Rate Impervious Adj. Infil. Rate Area%k F
AMC2 AMC-3 (In/Hr) (Dec.%) (In/Hr) (Dec.) (In/Hr)
56.0 74.8 0.305 0.700 0.113 1.000 0.113

Sum (F) = ©0.113
Area averaged mean soil loss (F) (In/Hr) = ©.113
Minimum soil loss rate ((In/Hr)) = ©.056
(for 24 hour storm duration)
Soil low loss rate (decimal) = 9.100

Unit Hydrograph
VALLEY S-Curve

Unit time period Time % of lag Distribution Unit Hydrograph

(hrs) Graph % (CFS)

1 0.083 211.335 45.293 3.424

2 0.167 422.670 42.584 3.219

3 0.250 634.005 8.351 0.631

4 0.333 845.340 3.771 0.285
Sum = 100.000 Sum= 7.559



lakeshorep3100

Unit Time Pattern Storm Rain Loss rate(In./Hr) Effective
(Hr.) Percent  (In/Hr) Max | Low (In/Hr)
1 0.08 1.30 0.390 0.113 --- 0.28
2 0.17 1.30 0.390 0.113 --- 0.28
3 0.25 1.10 0.330 0.113 --- 0.22
4 0.33 1.50 0.450 0.113 --- 0.34
5 0.42 1.50 0.450 0.113 --- 0.34
6 0.50 1.80 0.540 0.113 --- 0.43
7 0.58 1.50 0.450 0.113 --- 0.34
8 0.67 1.80 0.540 0.113 --- 0.43
9 0.75 1.80 0.540 0.113 --- 0.43
10 0.83 1.50 0.450 0.113 --- 0.34
11 0.92 1.60 0.480 0.113 --- 0.37
12 1.00 1.80 0.540 0.113 --- 0.43
13 1.08 2.20 0.660 0.113 --- 0.55
14 1.17 2.20 0.660 0.113 --- 0.55
15 1.25 2.20 0.660 0.113 --- 0.55
16 1.33 2.00 0.600 0.113 --- 0.49
17 1.42 2.60 0.780 0.113 --- 0.67
18 1.50 2.70 0.810 0.113 --- 0.70
19 1.58 2.40 0.720 0.113 --- 0.61
20 1.67 2.70 0.810 0.113 --- 0.70
21 1.75 3.30 0.990 0.113 --- 0.88
22 1.83 3.10 0.930 0.113 --- 0.82
23 1.92 2.90 0.870 0.113 --- 0.76
24 2.00 3.00 0.900 0.113 --- 0.79
25 2.08 3.10 0.930 0.113 --- 0.82
26 2.17 4.20 1.260 0.113 --- 1.15
27 2.25 5.00 1.500 0.113 --- 1.39
28 2.33 3.50 1.050 0.113 --- 0.94
29 2.42 6.80 2.040 0.113 --- 1.93
30 2.50 7.30 2.190 0.113 --- 2.08
31 2.58 8.20 2.460 0.113 --- 2.35
32 2.67 5.90 1.770 0.113 --- 1.66
33 2.75 2.00 0.600 0.113 --- 0.49
34 2.83 1.80 0.540 0.113 --- 0.43
35 2.92 1.80 0.540 0.113 --- 0.43
36 3.00 0.60 0.180 0.113 --- 0.07
Sum = 100.0 Sum = 25.9
Flood volume = Effective rainfall 2.16(In)
times area 7.5(Ac.)/[(In)/(Ft.)] = 1.4(Ac.Ft)
Total soil loss = 0.34(In)

Total soil loss 0.212(Ac.Ft)

Total rainfall = 2.50(In)

Flood volume = 58832.4 Cubic Feet
Total soil loss 9227.9 Cubic Feet
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lakeshorep3100

S B T
3-HOUR STORM

Runooff

Hydrograph

0+ 5
0+10
0+15
0+20
0+25
0+30
0+35
0+40
0+45
0+50
0+55
1+ ©
1+ 5
1+10
1+15
1+20
1+25
1+30
1+35
1+40
1+45
1+50
1+55
2+ 0
2+ 5
2+10
2+15
2+20
2+25
2+30
2+35
2+40
2+45
2+50
2+55
3+ 0

PRPRPPRPPPOOOOODDDDDDIODOODOODDDDDDODOO0OODODODOODOOOOOO

.0065
.0192
.0317
.0462
.0631
.0825
.1021
.1222
.1440
.1639
.1828
.2033
.2279
.2555
.2838
.3109
.3409
.3753
.4089
.4432
.4833
.5263
.5674
.6081
.6497
.6998
.7630
.8225
.8970
.9956
.1072
L2112
.2737
.3064
.3313
.3452

=
O U

(I QY
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N Wb
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lakeshorep3100

3+ 5 1.3493 .61 |Q | | |
3+10 1.3505 .16 Q | | I
3+15 1.3506 .02 0 | | |
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lakeshorep6100
POST-CONSTRUCTION CONDITIONS
100 YEAR 6 HOUR STORM

Unit Hydrograph Analysis
Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2004, Version 7.0

Study date 12/27/16 File: lakeshorep6100.out

T B L T

Riverside County Synthetic Unit Hydrology Method
RCFC & WCD Manual date - April 1978

Program License Serial Number 6064

English (in-1b) Input Units Used
English Rainfall Data (Inches) Input Values Used

English Units used in output format

Drainage Area = 7.50(Ac.) = 0.012 Sq. Mi.

Drainage Area for Depth-Area Areal Adjustment = 7.50(Ac.) =
0.012 Sq. Mi.

Length along longest watercourse = 1150.00(Ft.)

Length along longest watercourse measured to centroid = 475.21(Ft.)

Length along longest watercourse = 0.218 Mi.

Length along longest watercourse measured to centroid = 0.090 Mi.

Difference in elevation = 9.50(Ft.)

Slope along watercourse = 43.6174 Ft./Mi.

Average Manning's 'N' = 0.015

Lag time = 0.039 Hr.

Lag time = 2.37 Min.

25% of lag time = 0.59 Min.

40% of lag time = 0.95 Min.

Unit time = 5.00 Min.

Duration of storm = 6 Hour(s)

User Entered Base Flow = 0.00(CFS)

2 YEAR Area rainfall data:
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lakeshorep6100

Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]
7.50 1.40 10.50

100 YEAR Area rainfall data:
Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]
7.50 3.50 26.25

STORM EVENT (YEAR) = 100.00

Area Averaged 2-Year Rainfall = 1.400(In)
Area Averaged 100-Year Rainfall = 3.500(In)
Point rain (area averaged) = 3.500(In)
Areal adjustment factor = 100.00 %
Adjusted average point rain = 3.500(In)
Sub-Area Data:
Area(Ac.) Runoff Index  Impervious %
7.500 56.00 0.700

Total Area Entered = 7.50(Ac.)

RI RI  Infil. Rate Impervious Adj. Infil. Rate Area%k F
AMC2 AMC-3 (In/Hr) (Dec.%) (In/Hr) (Dec.) (In/Hr)
56.0 74.8 0.305 0.700 0.113 1.000 0.113

Sum (F) = ©0.113
Area averaged mean soil loss (F) (In/Hr) = ©.113
Minimum soil loss rate ((In/Hr)) = ©.056
(for 24 hour storm duration)
Soil low loss rate (decimal) = 9.100

Unit Hydrograph
VALLEY S-Curve

Unit time period Time % of lag Distribution Unit Hydrograph

(hrs) Graph % (CFS)

1 0.083 211.335 45.293 3.424

2 0.167 422.670 42.584 3.219

3 0.250 634.005 8.351 0.631

4 0.333 845.340 3.771 0.285
Sum = 100.000 Sum= 7.559
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Unit Time Pattern Storm Rain Loss rate(In./Hr) Effective
(Hr.) Percent  (In/Hr) Max | Low (In/Hr)
1 0.08 0.50 0.210 0.113 --- 0.10
2 0.17 0.60 0.252 0.113 --- 0.14
3 0.25 0.60 0.252 0.113 --- 0.14
4 0.33 0.60 0.252 0.113 --- 0.14
5 0.42 0.60 0.252 0.113 --- 0.14
6 0.50 0.70 0.294 0.113 --- 0.18
7 0.58 0.70 0.294 0.113 --- 0.18
8 0.67 0.70 0.294 0.113 --- 0.18
9 0.75 0.70 0.294 0.113 --- 0.18
10 0.83 0.70 0.294 0.113 --- 0.18
11 0.92 0.70 0.294 0.113 --- 0.18
12 1.00 0.80 0.336 0.113 --- 0.22
13 1.08 0.80 0.336 0.113 --- 0.22
14 1.17 0.80 0.336 0.113 --- 0.22
15 1.25 0.80 0.336 0.113 --- 0.22
16 1.33 0.80 0.336 0.113 --- 0.22
17 1.42 0.80 0.336 0.113 --- 0.22
18 1.50 0.80 0.336 0.113 --- 0.22
19 1.58 0.80 0.336 0.113 --- 0.22
20 1.67 0.80 0.336 0.113 --- 0.22
21 1.75 0.80 0.336 0.113 --- 0.22
22 1.83 0.80 0.336 0.113 --- 0.22
23 1.92 0.80 0.336 0.113 --- 0.22
24 2.00 0.90 0.378 0.113 --- 0.27
25 2.08 0.80 0.336 0.113 --- 0.22
26 2.17 0.90 0.378 0.113 --- 0.27
27 2.25 0.90 0.378 0.113 --- 0.27
28 2.33 0.90 0.378 0.113 --- 0.27
29 2.42 0.90 0.378 0.113 --- 0.27
30 2.50 0.90 0.378 0.113 --- 0.27
31 2.58 0.90 0.378 0.113 --- 0.27
32 2.67 0.90 0.378 0.113 --- 0.27
33 2.75 1.00 0.420 0.113 --- 0.31
34 2.83 1.00 0.420 0.113 --- 0.31
35 2.92 1.00 0.420 0.113 --- 0.31
36 3.00 1.00 0.420 0.113 --- 0.31
37 3.08 1.00 0.420 0.113 --- 0.31
38 3.17 1.10 0.462 0.113 --- 0.35
39 3.25 1.10 0.462 0.113 --- 0.35
40 3.33 1.10 0.462 0.113 --- 0.35
41 3.42 1.20 0.504 0.113 --- 0.39
42 3.50 1.30 0.546 0.113 --- 0.43
43 3.58 1.40 0.588 0.113 --- 0.48
44 3.67 1.40 0.588 0.113 --- 0.48
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52
53
54
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56
57
58
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62
63
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65
66
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72
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6.

Sum

.75
.83
.92
.00
.08
.17
.25
.33
.42
.50
.58
.67
.75
.83
.92
.00
.08
.17
.25
.33
.42
.50
.58
.67
.75
.83
.92
00

Total
Total
Total
Flood
Total

O OO OORFRPRUPPWWWNDNNDNMNMNMNNNNNRRRPRRRER

.50
.50
.60
.60
.70
.80
.90
.00
.10
.10
.20
.30
.40
.40
.50
.60
.10
.60
.90
.20
.70
.60
.90
.90
.60
.50
.30
Q.

20

100.0
Flood volume = Effective rainfall
times area

lakeshorep6100

.630
.630
.672
.672
.714
.756
.798
.840
.882
.882
.924
.966
.008
.008
.050
.092
.302
.512
.638
.764
.974
.352
.798
.378
.252
.210
.126
.084
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7.5(Ac.)/[(In)/(Ft.)] =

Q.
.113
.113
.113
.113
.113
.113
.113
.113
.113
.113
.113
.113
.113
.113
.113
.113
.113
.113
.113
.113
.113
.113
.113
.113
.113
.113
.113

O OO0 OOOLODOOOOGOOOO

113

0.008
Sum =
2.83(In)

18218.5 Cubic Feet

.52
.52
.56
.56
.60
.64
.68
.73
.77
.77
.81
.85
.89
.89
.94
.98
.19
.40
.52
.65
.86
.24
.68
.27
.14
.10
.01
.08
34.0

O OO OOCONRPRRPRRPRRPRRLROOOOIOIOIOOOOOOOOOO®

1.8(Ac.Ft)

soil loss = 0.67(In)

soil loss = 0.418(Ac.Ft)
rainfall = 3.50(In)

volume = 77066.5 Cubic Feet
soil loss =

flow rate of this hydrograph =

L L L S
STORM
Hydrograph

6 -HOUR

Runooff



0+ 5
0+10
0+15
0+20
0+25
0+30
0+35
0+40
0+45
0+50
0+55
1+ ©
1+ 5
1+10
1+15
1+20
1+25
1+30
1+35
1+40
1+45
1+50
1+55
2+ 0
2+ 5
2+10
2+15
2+20
2+25
2+30
2+35
2+40
2+45
2+50
2+55
3+ 0
3+ 5
3+10
3+15
3+20
3+25
3+30
3+35
3+40
3+45
3+50
3+55
4+ ©

000D OOOOO

.0023
.0077
.0145
.0217
.0289
.0371
.0463
.0556
.0651
.0745
.0839
.0943
.1057
L1172
.1288
.1405
.1521
.1637
.1753
.1869
.1985
.2101
.2218
.2344
.2469
.2597
.2733
.2870
.3008
.3146
.3284
.3422
.3570
.3728
.3887
.4047
.4207
.4376
.4555
L4736
.4928
.5139
.5371
.5615
.5871
.6138
.6416
.6705

AP WWWWWNNNNNNNNNNNNNRRRRPRRRPRRRRRPRRRRPRRARRRPRRARRRPEPRRRRPOO®

.33
.79
.99
.04
.05
.20
.33
.36
.37
.37
.37
.51
.65
.67
.69
.69
.69
.69
.69
.69
.69
.69
.69
.83
.82
.86
.98
.99
.00
.00
.00
.00
.15
.28
.31
.32
.32
.47
.60
.63
.78
.06
.37
.54
.72
.87
.04
.19
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4+ 5 0.7005 4.36 | Q | Vv |

4+10 0.7325 4.65 | Q| v o

4+15 0.7667 4.96 | Q| Vo

4+20 0.8030 5.27 | Q V|

4+25 0.8415 5.59 | o) V|

4+30 0.8812 5.77 | [Q V|

4+35 9.9222 5.95 | lQ Y

4+40 0.9651 6.24 | | Q |v

4+45 1.0102 6.54 | | Q | v

4+50 1.0565 6.72 | | Q | v

4+55 1.1040 6.90 | | Q | v

5+ 0 1.1535 7.19 | | Q | v |
5+ 5 1.2091 8.07 | | Q | v o
5+10 1.2746 9.51 | | Q| V|
5+15 1.3487 10.76 | | o) Vv
5+20 1.4299 11.79 | | | Q | v
5425 1.5198 13.05 | I I Q | v
5+30 1.6240 15.14 | I I Q v
5+35 1.7012 11.20 | | | Q |
5+40 1.7360 5.06 | Q I |
5+45 1.7526 2.40 | 0Q | | |
5+50 1.7604 1.14 | Q | | I
5455 1.7640 0.52 |Q | | |
6+ © 1.7668 0.40 Q | | I
6+ 5 1.7687 .28 Q | | |
6+10 1.7691 .05 0Q | | I
6+15 1.7692 .02 Q | | |
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lakeshorep24100
POST-CONSTRUCTION CONDITIONS
100 YEAR 24 HOUR STORM

Unit Hydrograph Analysis
Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2004, Version 7.0

Study date 12/27/16 File: lakeshorep24100.out

T B L T

Riverside County Synthetic Unit Hydrology Method
RCFC & WCD Manual date - April 1978

Program License Serial Number 6064

English (in-1b) Input Units Used
English Rainfall Data (Inches) Input Values Used

English Units used in output format

Drainage Area = 7.50(Ac.) = 0.012 Sq. Mi.

Drainage Area for Depth-Area Areal Adjustment = 7.50(Ac.) =
0.012 Sq. Mi.

Length along longest watercourse = 1150.00(Ft.)

Length along longest watercourse measured to centroid = 475.21(Ft.)

Length along longest watercourse = 0.218 Mi.

Length along longest watercourse measured to centroid = 0.090 Mi.

Difference in elevation = 9.50(Ft.)

Slope along watercourse = 43.6174 Ft./Mi.

Average Manning's 'N' = 0.015

Lag time = 0.039 Hr.

Lag time = 2.37 Min.

25% of lag time = 0.59 Min.

40% of lag time = 0.95 Min.

Unit time = 5.00 Min.

Duration of storm = 24 Hour(s)

User Entered Base Flow = 0.00(CFS)

2 YEAR Area rainfall data:
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lakeshorep24100

Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]
7.50 2.50 18.75

100 YEAR Area rainfall data:

Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]
7.50 5.00 37.50

STORM EVENT (YEAR) = 100.00
Area Averaged 2-Year Rainfall = 2.500(In)
Area Averaged 100-Year Rainfall = 5.000(In)

Point rain (area averaged) = 5.000(In)
Areal adjustment factor = 100.00 %
Adjusted average point rain = 5.000(In)

Sub-Area Data:
Area(Ac.) Runoff Index  Impervious %
7.500 56.00 0.700
Total Area Entered = 7.50(Ac.)

RI RI  Infil. Rate Impervious Adj. Infil. Rate Area%k F

AMC2 AMC-3 (In/Hr) (Dec.%) (In/Hr) (Dec.) (In/Hr)

56.0 74.8 0.305 0.700 0.113 1.000 0.113
Sum (F) = ©0.113

Area averaged mean soil loss (F) (In/Hr) = ©.113

Minimum soil loss rate ((In/Hr)) = ©.056

(for 24 hour storm duration)

Soil low loss rate (decimal) = 9.100

Unit Hydrograph
VALLEY S-Curve

Unit time period Time % of lag Distribution Unit Hydrograph

(hrs) Graph % (CFS)

1 0.083 211.335 45.293 3.424

2 0.167 422.670 42.584 3.219

3 0.250 634.005 8.351 0.631

4 0.333 845.340 3.771 0.285
Sum = 100.000 Sum= 7.559



Unit Time Pattern Storm Rain

oNOOUVThA WNER

AR PAPPWWWWWWWWWWNNNNMNNMNNNNNRRPRPRRPRPRPRPRRR
B WNRPOOVONIOITUPDAWNROOVLONOOTUDNWNROOVONOCUDWNREROLO

(Hr.) Percent (In/Hr)

0.08 0.07 0.040
0.17 0.07 0.040
0.25 0.07 0.040
0.33 0.10 0.060
0.42 0.10 0.060
0.50 0.10 0.060
0.58 0.10 0.060
0.67 0.10 0.060
0.75 0.10 0.060
0.83 0.13 0.080
0.92 0.13 0.080
1.00 0.13 0.080
1.08 0.10 0.060
1.17 0.10 0.060
1.25 0.10 0.060
1.33 0.10 0.060
1.42 0.10 0.060
1.50 0.10 0.060
1.58 0.10 0.060
1.67 0.10 0.060
1.75 0.10 0.060
1.83 0.13 0.080
1.92 0.13 0.080
2.00 0.13 0.080
2.08 0.13 0.080
2.17 0.13 0.080
2.25 0.13 0.080
2.33 0.13 0.080
2.42 0.13 0.080
2.50 0.13 0.080
2.58 0.17 0.100
2.67 0.17 0.100
2.75 0.17 0.100
2.83 0.17 0.100
2.92 0.17 0.100
3.00 0.17 0.100
3.08 0.17 0.100
3.17 0.17 0.100
3.25 0.17 0.100
3.33 0.17 0.100
3.42 0.17 0.100
3.50 0.17 0.100
3.58 0.17 0.100
3.67 0.17 0.100

lakeshorep24100

Loss rate(In./Hr) Effective
Max | Low (In/Hr)
0.200 0.004 0.04
0.200 0.004 0.04
0.199 0.004 0.04
0.198 0.006 0.05
0.197 0.006 0.05
0.196 0.006 0.05
0.196 0.006 0.05
0.195 0.006 0.05
0.194 0.006 0.05
0.193 0.008 0.07
0.193 0.008 0.07
0.192 0.008 0.07
0.191 0.006 0.05
0.190 0.006 0.05
0.190 0.006 0.05
0.189 0.006 0.05
0.188 0.006 0.05
0.187 0.006 0.05
0.187 0.006 0.05
0.186 0.006 0.05
0.185 0.006 0.05
0.184 0.008 0.07
0.184 0.008 0.07
0.183 0.008 0.07
0.182 0.008 0.07
0.181 0.008 0.07
0.181 0.008 0.07
0.180 0.008 0.07
0.179 0.008 0.07
0.178 0.008 0.07
0.178 0.010 0.09
0.177 0.010 0.09
0.176 0.010 0.09
0.176 0.010 0.09
0.175 0.010 0.09
0.174 0.010 0.09
0.173 0.010 0.09
0.173 0.010 0.09
0.172 0.010 0.09
0.171 0.010 0.09
0.170 0.010 0.09
0.170 0.010 0.09
0.169 0.010 0.09
0.168 0.010 0.09
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.08
.17
.25
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.37
.45
.45
.45
.43
.43
.43
.43
.43
.43
.41
.41
.41
.39
.39
.39
.37
.37
.37
.29
.30



189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236

15
15
15

.75
.83
.92
16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
17.
17.
17.
17.
17.
17.
17.
17.
17.
17.
17.
17.
18.
18.
18.
18.
18.
18.
18.
18.
18.
18.
18.
18.
19.
19.
19.
19.
19.
19.
19.
19.
19.

00
08
17
25
33
42
50
58
67
75
83
92
00
08
17
25
33
42
50
58
67
75
83
92
00
08
17
25
33
42
50
58
67
75
83
92
00
08
17
25
33
42
50
58
67

O 000D OOOOOO

.63
.63
.63
.63
.13
.13
.13
.13
.13
.13
.10
.10
.10
.10
.10
.10
.17
.17
.17
.17
.17
.17
.17
.17
.17
.13
.13
.13
.13
.13
.13
.13
.13
.13
.10
.10
.10
.07
.07
.07
.10
.10
.10
.13
.13
.13
.10
.10

O OO0 ODPNDNINODNDNIIDTDNDIEDNDIINDIINOTEDTIIODNDNLEOTLIIIEOOLLIIEOODOLOOEODOIOOEOOOOOOOOGOO®

.380
.380
.380
.380
.080
.080
.080
.080
.080
.080
.060
.060
.060
.060
.060
.060
.100
.100
.100
.100
.100
.100
.100
.100
.100
.080
.080
.080
.080
.080
.080
.080
.080
.080
.060
.060
.060
.040
.040
.040
.060
.060
.060
.080
.080
.080
.060
.060

lakeshorep24100
.084
.084
.083
.083
.083
.082
.082
.081
.081
.080
.080
.080
.079
.079
.078
.078
.078
.077
.077
.076
.076
.076
.075
.075
.075
.074
.074
.073
.073
.073
.072
.072
.072
.071
.071
.071
.070
.070
.070
.069
.069
.069
.068
.068
.068
.067
.067
.067

OO0 OO0 OOOOGOOOS

()
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OO0
(]
(]
N

O OO0 ODPNDINODTDNIDTIDINDIDIOINDIINOOTEDTIIOONDIEODTLIIEOLOLLIOEOODLOEOOODOEOOOOOOOOO®

.30
.30
.30
.30
.07
.07
.07
.07
.07
.07
.05
.05
.05
.05
.05
.05
.02
.02
.02
.02
.02
.02
.02
.03
.03
.01
.01
.01
.01
.01
.01
.01
.01
.01
.05
.05
.05
.04
.04
.04
.05
.05
.05
.01
.01
.01
.05
.05



237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284

19.
19.
19.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
21.
21.
21.
21.
21.
21.
21.
21.
21.
21.
21.
21.
22.
22.
22.
22.
22.
22.
22.
22.
22.
22.
22.
22.
23.
23.
23.
23.
23.
23.
23.
23.
23.

75
83
92
00
08
17
25
33
42
50
58
67
75
83
92
00
08
17
25
33
42
50
58
67
75
83
92
00
08
17
25
33
42
50
58
67
75
83
92
00
08
17
25
33
42
50
58
67

O 000D OOOOOO

.10
.07
.07
.07
.10
.10
.10
.10
.10
.10
.10
.10
.10
.07
.07
.07
.10
.10
.10
.07
.07
.07
.10
.10
.10
.07
.07
.07
.10
.10
.10
.07
.07
.07
.07
.07
.07
.07
.07
.07
.07
.07
.07
.07
.07
.07
.07
.07

O OO0 ODPNDNINODNDNIIDTDNDIEDNDIINDIINOTEDTIIODNDNLEOTLIIIEOOLLIIEOODOLOOEODOIOOEOOOOOOOOGOO®

.060
.040
.040
.040
.060
.060
.060
.060
.060
.060
.060
.060
.060
.040
.040
.040
.060
.060
.060
.040
.040
.040
.060
.060
.060
.040
.040
.040
.060
.060
.060
.040
.040
.040
.040
.040
.040
.040
.040
.040
.040
.040
.040
.040
.040
.040
.040
.040

lakeshorep24100
.066
.066
.066
.066
.065
.065
.065
.064
.064
.064
.064
.063
.063
.063
.063
.062
.062
.062
.062
.061
.061
.061
.061
.060
.060
.060
.060
.060
.059
.059
.059
.059
.059
.059
.058
.058
.058
.058
.058
.058
.057
.057
.057
.057
.057
.057
.057
.057

OO0 OO0 OOOOGOOOS

()
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O OO0 ODPNDINODTDNIDTIDINDIDIOINDIINOOTEDTIIOONDIEODTLIIEOLOLLIOEOODLOEOOODOEOOOOOOOOO®

.05
.04
.04
.04
.05
.05
.05
.05
.05
.05
.05
.05
.05
.04
.04
.04
.05
.05
.05
.04
.04
.04
.05
.05
.05
.04
.04
.04
.00
.00
.00
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04



285
286
287
288

23.75
23.83
23.92
24 .00
Sum =

Flood volume = Effective rainfall

0.07
0.07
0.07
0.07
100.0

times area

Total
Total
Total
Flood
Total

soil loss =
soil loss =
rainfall =
volume =

soil loss =

lakeshorep24100

0.057 0.004
0.057 0.004
0.057 0.004
0.056 0.004

7.5(Ac.)/[(In)/(Ft.)] =

1.47(In)

0.920(Ac.Ft)

5

.00(In)

96049.9 Cubic Feet
40073.1 Cubic Feet

3.53(In)

Sum =

0.04
0.04
0.04
0.04
42.3

2.2(Ac.Ft)

S B T

24 - HO UR

Runooff

STORM

Hydrograph

0+ 5
0+10
0+15
0+20
0+25
0+30
0+35
0+40
0+45
0+50
0+55
1+ ©
1+ 5
1+10
1+15
1+20
1+25
1+30
1+35
1+40
1+45
1+50
1+55
2+ 0

.0008
.0025
.0043
.0066
.0093
.0121
.0149
.0177
.0205
.0238
.0274
.0311
.0344
.0374
.0402
.0430
.0458
.0486
.0515
.0543
.0571
.0603
.0639
.0677

OO0 000D

O OO0 OOOIOOOOOOS



lakeshorep24100

2+ 5 0.0714 0.54 |VQ |
2+10 0.0752 9.54 |VQ |
2+15 0.0789 0.54 |VQ |
2420 0.0827 9.54 |VQ |
2425 0.0864 9.54 |VQ |
2430 0.0902 9.54 |VQ |
2+35 0.0943 9.61 |VQ |
2+40 0.0989 9.66 |VQ |
2+45 0.1036 9.68 |VQ |
2450 0.1083 9.68 |VQ |
2455 9.1129 .68 | Q |
3+ 0 0.1176 .68 | Q |
3+ 5 9.1223 0.68 | Q |
3+10 0.1270 .68 | Q |
3+15 9.1317 0.68 | Q |
3420 0.1364 .68 | Q |
3425 9.1411 .68 | Q |
3430 0.1458 .68 | Q |
3435 0.1504 0.68 | Q |
3+40 0.1551 .68 | Q |
3+45 9.1598 0.68 | Q |
3450 0.1649 .74 | Q |
3455 0.1704 .80 | Q |
4+ © 0.1760 .81 | Q |
4+ 5 0.1817 .82 | Q |
4+10 0.1873 .82 | Q |
4+15 9.1929 .82 | Q |
4+20 0.1990 .88 | Q |
4+25 0.2054 .94 | Q |
4+30 0.2119 .95 | Q |
4+35 0.2185 .95 | Q |
4+40 0.2251 ©.95 | Qv |
4+45 0.2316 0.95 | QV |
4+50 9.2352 .53 | QV |
4+55 9.2361 .13 Q V |
S5+ O 0.2365 .05 Q V |
5+ 5 9.2391 ©.38 |Q V |
5+10 0.2441 .72 | QV |
5+15 0.2495 ©.79 | Qv |
5+20 0.2555 0.88 | QV |
5+25 0.2620 0.94 | QV |
5+30 0.2685 ©.95 | QV |
5+35 0.2723 .55 | QV |
5+40 0.2734 .17 Q V |
5+45 0.2741 .16 Q V |
5+50 0.2746 .07 Q V |
5+55 9.2751 .07 Q V |
6+ 0 0.2756 .08 Q V |
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lakeshorep24100

6+ 5 0.2767 .15 Q V |
6+10 0.2782 .22 Q V |
6+15 9.2798 .24 Q V |
6+20 0.2816 .25 Q V |
6+25 0.2833 9.25 |Q V |
6+30 0.2851 .26 |Q V |
6+35 0.2874 ©.33 |Q V |
6+40 0.2902 .40 |Q V |
6+45 9.2931 .42 |Q V |
6+50 0.2960 .43 |Q V |
6+55 9.2990 .44 |Q V |
7+ @ 0.3021 .44 |Q V |
7+ 5 9.3051 0.45 |Q V |
7+10 0.3082 .45 |Q V |
7+15 0.3114 .46 |Q V |
7+20 0.3150 .53 | Q V |
7425 9.3191 .60 | Q V |
7+30 0.3234 .61 | Q V |
7+35 9.3281 .69 | Q V |
7+40 0.3334 .76 | Q Vv |
7+45 0.3388 .78 | Q v |
7450 0.3447 .86 | Q VvV |
7455 9.3511 .93 | Q@ Vv |
8+ 0 0.3576 .95 | Q Vv |
8+ 5 9.3651 1.9 | QV |
8+10 0.3736 1.23 | QV |
8+15 0.3822 1.26 | v |
8+20 0.3910 1.27 | QV |
8+25 9.3998 1.28 | QV |
8+30 0.4086 1.28 | QV |
8+35 0.4180 1.36 | QV |
8+40 0.4278 1.42 | QV |
8+45 0.4377 1.44 | QV |
8+50 0.4482 1.52 | QV |
8+55 9.4591 1.59 | QV |
9+ @ 0.4702 1.61 | QV |
9+ 5 0.4823 1.75 | Qv |
9+10 0.4953 1.89 | Qv |
9+15 0.5085 1.92 | Q V|
9+20 0.5222 2.00 | QV|
9+25 0.5365 2.07 | Q|
9+30 0.5509 2.09 | QV|
9+35 0.5658 2.17 | QV
9+40 0.5812 2.23 | QV
9+45 0.5967 2.25 | QV
9+50 0.6127 2.33 | Q|V
9+55 0.6293 2.40 | Q|v
10+ © 0.6459 2.42 | Q|v
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10+ 5
10+10
10+15
10+20
10+25
10+30
10+35
10+40
10+45
10+50
10+55
11+ ©
11+ 5
11+10
11+15
11+20
11+25
11+30
11+35
11+40
11+45
11+50
11+55
12+ ©
12+ 5
12+10
12+15
12+20
12+25
12+30
12+35
12+40
12+45
12+50
12+55
13+ ©
13+ 5
13+10
13+15
13+20
13+25
13+30
13+35
13+40
13+45
13+50
13+55
14+ ©

P RPRRPRPRPPRPRPRPRPRPRPPRPRPRPRPRPRPRPRPRPRPRPODIIODOIDIDIDITDIDIDIDDODODODOODODODODOOPOOOOOOOOOO®

.6593
.6697
.6794
.6889
.6985
.7080
.7200
.7342
.7489
.7637
.7787
.7936
.8081
.8222
.8363
.8503
.8643
.8784
.8916
.9039
.9161
.9287
.9417
.9549
.9714
.9911
.0114
.0325
.0540
.0757
.0984
.1220
.1458
.1701
.1950
.2199
.2473
.2769
.3070
.3373
.3676
.3980
L4232
.4435
.4629
.4820
.5010
.5200

NNMNNNMNMNWDAAMDRMRAPNMNWWWWWWWWWWNNNRREPRPRRPRPREPNNNNNNMNNNNNRREPRRERRPRER

.95
.50
.42
.38
.39
.39
.74
.06
.13
.16
.17
.17
.11
.05
.04
.04
.04
.04
.91
.79
.77
.83
.90
.91
.40
.86
.95
.06
.13
.15
.29
.43
.45
.54
.61
.62
.98
.30
.37
.40
.40
.41
.66
.95
.82
.76
.76
.77

lakeshorep24100

Q |v
Q |V
Q |V
Q |v
Q |V
Q |V
Q | v
Q| Vv
Q| v
Q| Vv
Q |
Q |
Q |
Q |
Q |
Q |
Q |
Q |
Q |
Q |
Q |
Q |
Q |
Q |
Ql
1Q
1Q
| Q
| Q
| Q
| Q
| Q
| Q
|
|
|
|
|
|
|
|
|
|
1Q
1Q
1Q
1Q
lQ

<< <<

< << <

< << <

<< <<

O O OO0

<< <



14+ 5
14+10
14+15
14+20
14+25
14+30
14+35
14+40
14+45
14+50
14+55
15+ ©
15+ 5
15+10
15+15
15+20
15+25
15+30
15+35
15+40
15+45
15+50
15+55
16+ ©
16+ 5
16+10
16+15
16+20
16+25
16+30
16+35
16+40
16+45
16+50
16+55
17+ ©
17+ 5
17+10
17+15
17+20
17+25
17+30
17+35
17+40
17+45
17+50
17+55
18+ ©

NNNNMNNNMNNNMNMNNMNNMNNNMNNMNNNNNNMNNNNNNRPRRPRRPRPRPRPRRPRPRPRRPRPRPRPRPRPRRPERERER

.5410
.5638
.5869
.6097
.6322
.6545
.6769
.6993
.7217
.7436
.7651
.7866
.8076
.8281
.8486
.8687
.8882
.9078
.9254
.9413
.9568
.9722
.9876
.0031
.0133
.0184
.0226
.0264
.0301
.0339
.0372
.0401
.0430
.0458
.0486
.0514
.0535
.0548
.0561
.0573
.0585
.0598
.0611
.0623
.0637
.0645
.0649
.0653

O OO OO0 EFL NNMNNNMNMNMNDNDMNMNDNMNNNDMNMNWWWWWWWWWWWWW

.04
.31
.36
.32
.26
.25
.25
.25
.25
.19
.13
.12
.05
.99
.98
.91
.84
.83
.56
.30
.26
.24
.24
.24
.47
.75
.61
.54
.54
.54
.48
.42
.41
.41
.41
.41
.30
.20
.18
.18
.18
.18
.18
.19
.19
.12
.06
.05

lakeshorep24100

Q

O O OO © O O
O O O O

QO O O OO

Q
Q
Q

Q
Q

O O O O

oo ool ol oNe]

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
Q
Ql
Q|
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

COOOOOOOOOO ——————————————
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lakeshorep24100

18+ 5 2.0657 9.05 Q | | | Vo
18+10 2.0660 9.05 Q | | | Vo
18+15 2.0664 9.06 Q | | | VA
18+20 2.0668 9.06 Q | | | Vo
18+25 2.0672 9.06 Q | | | VA
18+30 2.0677 9.06 Q | | | Vo
18+35 2.0692 9.22 Q | | | Vo
18+40 2.0717 9.37 |Q | | | Vo
18+45 2.0744 9.46 |Q | | | VA
18+50 2.0768 9.35 |Q | | | Vo
18+55 2.0788 9.29 |Q | | | VA
19+ © 2.0807 9.28 |Q | | | Vo
19+ 5 2.0830 9.33 |Q | | | VA
19+10 2.0857 9.39 |Q | | | Vo
19+15 2.0885 0.46 |Q | | | VA
19+20 2.0903 9.26 |Q | | | Vo
19+25 2.0912 9.13 Q | | | VA
19+30 2.0919 9.11 Q | | | Vo
19+35 2.0936 9.24 Q | | | VA
19+40 2.0961 9.37 |Q | | | V|
19+45 2.0988 9.46 |Q | | | V|
19+50 2.1012 9.35 |Q | | | V|
19+55 2.1032 9.29 |Q | | | V|
20+ © 2.1051 9.28 |Q | | | V|
20+ 5 2.1074 9.33 |Q | | | V|
20+10 2.1101 9.39 |Q | | | V|
20+15 2.1129 9.46 |Q | | | V|
20+20 2.1157 0.41 |Q | | | V|
20+25 2.1185 9.41 |Q | | | V|
20+30 2.1213 0.41 |Q | | | V|
20+35 2.1242 9.41 |Q | | | V|
20+40 2.1270 0.41 |Q | | | V|
20+45 2.1298 9.41 |Q | | | V|
20+50 2.1322 9.35 |Q | | | V|
20+55 2.1342 9.29 |Q | | | V|
21+ © 2.1361 9.28 |Q | | | V|
21+ 5 2.1384 9.33 |Q | | | V|
21+10 2.1411 9.39 |Q | | | V|
21+15 2.1438 0.46 |Q | | | V|
21+20 2.1462 9.35 |Q | | | V|
21+25 2.1482 9.29 |Q | | | V|
21+30 2.1501 9.28 |Q | | | V|
21+35 2.1524 9.33 |Q | | | V|
21+40 2.1551 9.39 |Q | | | V|
21+45 2.1579 0.46 |Q | | | V|
21+50 2.1603 9.35 |Q | | | V|
21+55 2.1623 9.29 |Q | | | V|
22+ © 2.1642 9.28 |Q | | | V|
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22+ 5 2.1652 9.15 Q | | |
22+10 2.1655 9.04 Q | | |
22+15 2.1656 9.02 Q | | |
22+20 2.1665 9.13 Q | | |
22+25 2.1681 9.24 Q | | |
22+30 2.1699 9.26 |Q | | |
22+35 2.1718 0.27 |Q | | |
22+40 2.1737 0.27 |Q | | |
22+45 2.1756 0.27 |Q | | |
22+50 2.1774 9.27 |Q | | |
22+55 2.1793 0.27 |Q | | |
23+ 0 2.1812 0.27 |Q | | |
23+ 5 2.1831 0.27 |Q | | |
23+10 2.1849 0.27 |Q | | |
23+15 2.1868 0.27 |Q | | |
23+20 2.1887 0.27 |Q | | |
23+25 2.1906 0.27 |Q | | |
23+30 2.1924 0.27 |Q | | |
23+35 2.1943 0.27 |Q | | |
23+40 2.1962 0.27 |Q | | |
23+45 2.1981 0.27 |Q | | |
23+50 2.1999 0.27 |Q | | |
23+55 2.2018 0.27 |Q | | |
24+ © 2.2037 0.27 |Q | | |
24+ 5 2.2047 9.15 Q | | |
24+10 2.2049 9.03 Q | | |
24+15 2.2050 9.01 Q | | |
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*** Street Flow Analysis *** Easterly Private Street (full

Upstream (headworks) Elevation = 1.000(Ft.)
Downstream (outlet) Elevation = 0.000(Ft.)
Runoff/Flow Distance = 100.000(Ft.)
Maximum flow rate in channel (s) = 23.800 (CFS)
Top of street segment elevation = 1.000(Ft.)
End of street segment elevation = 0.000(Ft.)
Length of street segment = 100.000(Ft.)
Height of curb above gutter flowline = 6.0(In.)
Width of half street (curb to crown) = 13.000(Ft.)
Distance from crown to crossfall grade break = 11.000(Ft.)
Slope from gutter to grade break (v/hz) = 0.080
Slope from grade break to crown (v/hz) = 0.020
Street flow 1s on [2] side(s) of the street
Distance from curb to property line = 6.000(Ft.)
Slope from curb to property line (v/hz) = 0.020
Gutter width = 2.000(Ft.)
Gutter hike from flowline = 2.000(In.)
Manning's N in gutter = 0.0150
Manning's N from gutter to grade break = 0.0150
Manning's N from grade break to crown = 0.0150

Half street cross section data points:

X-coordinate (Ft.) Y-coordinate (Ft.)

0.0000 0.6200 right of way
6.0000 0.5000 top of curb
6.0000 0.0000 flow line
8.0000 0.1667 gutter end
8.0000 0.1667 grade break
19.0000 0.3867 crown

Depth of flow = 0.490(Ft.)

Average velocity = 3.764 (Ft/s)

Total flow rate in 1/2 street = 11.900(CFS)

Note: depth of flow exceeds top of street crown.
Streetflow hydraulics:

Halfstreet flow width (curb to crown) = 13.000(Ft.)

Average flow velocity = 3.76(Ft/s)

Channel including Gutter and area towards property line:
Flow Width = 2.000(Ft.) Flow Area = 0.814(Sg.Ft)
Velocity = 4.605(Ft/s) Flow Rate = 3.746 (CFS)

Froude No. = 1.2723



Channel from outside edge of gutter towards grade break:

Flow Width =
Velocity =
Froude No. =

Channel from grade
Flow Width =
Velocity =
Froude No. =

Total flow rate in

0.000(Ft.) Flow Area =
0.000(Ft/s) Flow Rate =
0.0000

break to crown:

11.000 (Ft.) Flow Area =
3.473(Ft/s) Flow Rate =
1.3247
street = 23.800 (CFS)

0.000(Sq.Ft)
0.000 (CFS)

2.348(Sq.Ft)
8.154 (CFS)






**% Street Flow Analysis ***
FULL PRIVATE STREET ENTRANCE FLOW TO CATCH BASINS

Upstream (headworks) Elevation = 1.000(Ft.)
Downstream (outlet) Elevation = 0.000(Ft.)
Runoff/Flow Distance = 100.000(Ft.)
Maximum flow rate in channel (s) = 19.800 (CFS)
Top of street segment elevation = 1.000(Ft.)
End of street segment elevation = 0.000(Ft.)
Length of street segment = 100.000(Ft.)
Height of curb above gutter flowline = 6.0(In.)
Width of half street (curb to crown) = 26.000(Ft.)
Distance from crown to crossfall grade break = 24.000(Ft.)
Slope from gutter to grade break (v/hz) = 0.080
Slope from grade break to crown (v/hz) = 0.020
Street flow 1s on [2] side(s) of the street
Distance from curb to property line = 6.000(Ft.)
Slope from curb to property line (v/hz) = 0.020
Gutter width = 2.000(Ft.)
Gutter hike from flowline = 2.000(In.)
Manning's N in gutter = 0.0150
Manning's N from gutter to grade break = 0.0150
Manning's N from grade break to crown = 0.0150

Half street cross section data points:

X-coordinate (Ft.) Y-coordinate (Ft.)
0.0000 0.6200 right of way
6.0000 0.5000 top of curb
6.0000 0.0000 flow line
8.0000 0.1667 gutter end
8.0000 0.1667 grade break
32.0000 0.6467 crown
Depth of flow = 0.476(Ft.)
Average velocity = 3.121 (Ft/s)
Total flow rate in 1/2 street = 9.900 (CFS)
Streetflow hydraulics:
Halfstreet flow width (curb to crown) = 17.451 (Ft.)
Average flow velocity = 3.12(Ft/s)
Channel including Gutter and area towards property line:
Flow Width = 2.000(Ft.) Flow Area = 0.785(Sg.Ft)
Velocity = 4.369(Ft/s) Flow Rate = 3.429 (CFS)
Froude No. = 1.2293

Channel from outside edge of gutter towards grade break:



Flow Width = 0.000(Ft.) Flow Area = 0.000(Sg.Ft)
Velocity = 0.000(Ft/s) Flow Rate = 0.000 (CFS)
Froude No. = 0.0000

Channel from grade break to crown:
Flow Width = 15.450 (Ft.) Flow Area = 2.387(Sqg.Ft)
Velocity = 2.711(Ft/s) Flow Rate = 6.471 (CFS)
Froude No. 1.2154

Total flow rate in street = 19.800 (CFS)






**% Street Flow Analysis ***
Half Flow 4 CFS Westerly Secondary Access Private Road

Upstream (headworks) Elevation = 1.000(Ft.)
Downstream (outlet) Elevation = 0.000(Ft.)
Runoff/Flow Distance = 100.000(Ft.)
Maximum flow rate in channel (s) = 4.000 (CFS)
Top of street segment elevation = 1.000(Ft.)
End of street segment elevation = 0.000(Ft.)
Length of street segment = 100.000(Ft.)
Height of curb above gutter flowline = 6.0(In.)
Width of half street (curb to crown) = 26.000(Ft.)
Distance from crown to crossfall grade break = 24.000(Ft.)
Slope from gutter to grade break (v/hz) = 0.080
Slope from grade break to crown (v/hz) = 0.020
Street flow 1s on [1l] side(s) of the street
Distance from curb to property line = 6.000(Ft.)
Slope from curb to property line (v/hz) = 0.020
Gutter width = 2.000(Ft.)
Gutter hike from flowline = 2.000(In.)
Manning's N in gutter = 0.0150
Manning's N from gutter to grade break = 0.0150
Manning's N from grade break to crown = 0.0150

Half street cross section data points:

X-coordinate (Ft.) Y-coordinate (Ft.)
0.0000 0.6200 right of way
6.0000 0.5000 top of curb
6.0000 0.0000 flow line
8.0000 0.1667 gutter end
8.0000 0.1667 grade break
32.0000 0.6467 crown
Depth of flow = 0.369(Ft.)
Average velocity = 2.511 (Ft/s)
Total flow rate in 1/2 street = 4.000 (CFS)
Streetflow hydraulics:
Halfstreet flow width (curb to crown) = 12.110(Ft.)
Average flow velocity = 2.51(Ft/s)
Channel including Gutter and area towards property line:
Flow Width = 2.000(Ft.) Flow Area = 0.571(Sg.Ft)
Velocity = 3.494 (Ft/s) Flow Rate = 1.995 (CFS)
Froude No. = 1.1524

Channel from outside edge of gutter towards grade break:



Flow Width = 0.000(Ft.) Flow Area = 0.000(Sg.Ft)
Velocity = 0.000(Ft/s) Flow Rate = 0.000 (CFS)
Froude No. = 0.0000

Channel from grade break to crown:
Flow Width = 10.110(Ft.) Flow Area = 1.022(Sg.Ft)
Velocity = 1.961 (Ft/s) Flow Rate = 2.005 (CFS)
Froude No. 1.0870

Total flow rate in street = 4.000 (CFS)






Date: 12/30/2016 Sheet: 1 of 1
INLET SPACING & SIZING--IN SAG Computed by: JHJ Checked by: JHJ
HYDROLOGY DISCHARGE GUTTER DISCHARGE INLET DISCHARGE
INLET [Design Frequency 100 years JAllowable Spread 26ft  Allowable Depth 0.7ft [inlet Type 7 ft--CB 100
No. Station | Tributary | Flowrate | Longitude] Cross Previous Total Spread Depth |Intercepted] By-pass | Efficiency
Area Slope Slope By-pass Street Flowrate | Flowrate
Flowrate | Flowrate
Ac ftd/s ft/ft ft/ft ftd/s ft¥/s ft ft fté/s ft¥/s %
1 10+00 1.24 4.0 0.01 0.002 0.0 4.0 26.0 0.37 7.4 0 100.0
2 10+00 3.02 9.9 0.01 0.002 0 9.9 26.0 0.48 10.9 0 100.0
3 10+00 3.02 9.9 0.01 0.002 0 9.9 26.0 0.48 10.9 0 100.0
noTe: |d = h = oriface
d < h = wier Q =C,hL(2gd)* Q =C,(L+1.8W)d's
N N C, = orifice coefficient (0.67) C, = 1.25(2.3 In English Units)
S it d, = effective head on the center of the L = length of curb opening, m (ft)
orifice throat, m (ft) W = lateral width of depression, m (ft)
h L = length of orifice opening, m (ft) h = height of curb-opening inlet, m (ft)
A, = clear area of opening, m? (ft%) a = depth of depression, mm (in)
d, = depth at lip of curb opening, m (ft)
h = height of curb-opening orifice, m (ft)




HYDRAULIC PIPE COMPUTATIONS FOR LINE "A"

< T >
ﬂ‘
7
- D
d
Y
| DIAMETER = 20 in. SDR-35 |
K 2/3 Ku 1.486
A 1/2 S 0.005 _[ft/ft
JR— U -
Q- S 2] s) o
HYDRAULIC ELEMENTS FOR CIRCULAR CHANNEL
d d/D 0 A T Pw V Froud Q
ft ft/ft 0 ft2 ft ft ft?/s No. fté/s
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.08 0.05 51.68 0.04 0.73 0.75 1.37 1.02 0.06
0.17 0.10 73.74 0.11 1.00 1.07 2.14 1.12 0.24
0.25 0.15 91.15 0.21 1.19 1.33 2.75 1.17 0.57
0.33 0.20 106.26 0.31 1.33 1.55 3.28 1.20 1.02
0.42 0.25 120.00 0.43 1.44 1.75 3.73 1.21 1.59
0.50 0.30 132.84 0.55 1.53 1.93 4.14 1.21 2.28
0.58 0.35 145.08 0.68 1.59 211 4.49 1.21 3.06
0.67 0.40 156.93 0.81 1.63 2.28 4.81 1.20 3.92
0.75 0.45 168.52 0.95 1.66 2.45 5.09 1.18 4.84
0.83 0.50 180.00 1.09 1.67 2.62 5.33 1.16 5.81
0.92 0.55 191.48 1.23 1.66 2.78 5.54 1.13 6.81
1.00 0.60 203.07 1.37 1.63 2.95 5.71 1.10 7.81
1.08 0.65 214.92 1.50 1.59 3.13 5.86 1.06 8.79
1.17 0.70 227.16 1.63 1.53 3.30 5.97 1.02 9.73
1.25 0.75 240.00 1.76 1.44 3.49 6.04 0.97 10.60
1.33 0.80 253.74 1.87 1.33 3.69 6.07 0.90 11.36
1.42 0.85 268.85 1.98 1.19 3.91 6.06 0.83 11.98
1.50 0.90 286.26 2.07 1.00 4.16 5.99 0.73 12.39
1.58 0.95 308.32 2.14 0.73 4.48 5.84 0.60 12.49
1.67 1.00 360.00 2.18 0.00 5.24 5.33 o0 11.63
Critical Depth 1.29 ft
Maximum Discharge 12.51 ftd/s

Completed by: JHJ
Checked by: JHJ
Date: 1/7/2017
Sheet: lofl




HYDRAULIC PIPE COMPUTATIONS FOR LINE "B"

< T >
ﬂ‘
7
- D
d
Y
| DIAMETER = 24 in. SDR-35 |
K 2/3 Ku 1.486
A 1/2 S 0.005 _[ft/ft
JR— U -
Q- S 2] s) o
HYDRAULIC ELEMENTS FOR CIRCULAR CHANNEL
d d/D 0 A T Pw V Froud Q
ft ft/ft 0 ft2 ft ft ft?/s No. fté/s
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.10 0.05 51.68 0.06 0.87 0.90 1.55 1.05 0.09
0.20 0.10 73.74 0.16 1.20 1.29 2.41 1.15 0.39
0.30 0.15 91.15 0.30 1.43 1.59 3.11 1.20 0.92
0.40 0.20 106.26 0.45 1.60 1.85 3.70 1.23 1.66
0.50 0.25 120.00 0.61 1.73 2.09 4.22 1.25 2.59
0.60 0.30 132.84 0.79 1.83 2.32 4.67 1.25 3.70
0.70 0.35 145.08 0.98 191 2.53 5.07 1.25 4.97
0.80 0.40 156.93 1.17 1.96 2.74 5.43 1.24 6.37
0.90 0.45 168.52 1.37 1.99 2.94 5.74 1.22 7.87
1.00 0.50 180.00 1.57 2.00 3.14 6.02 1.20 9.45
1.10 0.55 191.48 1.77 1.99 3.34 6.25 1.17 11.07
1.20 0.60 203.07 1.97 1.96 3.54 6.45 1.13 12.70
1.30 0.65 214.92 2.16 191 3.75 6.62 1.10 14.30
1.40 0.70 227.16 2.35 1.83 3.96 6.74 1.05 15.83
1.50 0.75 240.00 2.53 1.73 4.19 6.82 1.00 17.24
1.60 0.80 253.74 2.69 1.60 4.43 6.86 0.93 18.48
1.70 0.85 268.85 2.85 1.43 4.69 6.84 0.85 19.48
1.80 0.90 286.26 2.98 1.20 5.00 6.77 0.76 20.15
1.90 0.95 308.32 3.08 0.87 5.38 6.59 0.62 20.31
2.00 1.00 360.00 3.14 0.00 6.28 6.02 o0 18.91
Critical Depth 1.57 ft
Maximum Discharge 20.34 ftd/s

Completed by: JHJ
Checked by: JHJ
Date: 1/7/2017
Sheet: lofl




HYDRAULIC PIPE COMPUTATIONS FOR LINE "C"

< T >
ﬂ‘
A4
- D
d
Y
| DIAMETER = 20 in. SDR-35 |
K 2/3 Ku 1.486
A 172 St 0.0035 _|ft/ft
Q=—"A—| (s.) '
n P L n 0.011
HYDRAULIC ELEMENTS FOR CIRCULAR CHANNEL
d d/D 0 A T Pw \Y Froud Q
ft ft/ft 0 ft2 ft ft ft?/s No. ft3/s
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.08 0.05 51.68 0.04 0.73 0.75 1.15 0.85 0.05
0.17 0.10 73.74 0.11 1.00 1.07 1.79 0.94 0.20
0.25 0.15 91.15 0.21 1.19 1.33 2.30 0.98 0.47
0.33 0.20 106.26 0.31 1.33 1.55 2.74 1.00 0.85
0.42 0.25 120.00 0.43 1.44 1.75 3.12 1.01 1.33
0.50 0.30 132.84 0.55 1.53 1.93 3.46 1.02 1.90
0.58 0.35 145.08 0.68 1.59 211 3.76 1.01 2.56
0.67 0.40 156.93 0.81 1.63 2.28 4.02 1.00 3.28
0.75 0.45 168.52 0.95 1.66 2.45 4.26 0.99 4.05
0.83 0.50 180.00 1.09 1.67 2.62 4.46 0.97 4.86
0.92 0.55 191.48 1.23 1.66 2.78 4.63 0.95 5.70
1.00 0.60 203.07 1.37 1.63 2.95 4.78 0.92 6.53
1.08 0.65 214.92 1.50 1.59 3.13 4.90 0.89 7.36
1.17 0.70 227.16 1.63 1.53 3.30 4.99 0.85 8.14
1.25 0.75 240.00 1.76 1.44 3.49 5.05 0.81 8.87
1.33 0.80 253.74 1.87 1.33 3.69 5.08 0.76 9.51
1.42 0.85 268.85 1.98 1.19 3.91 5.07 0.69 10.02
1.50 0.90 286.26 2.07 1.00 4.16 5.01 0.61 10.37
1.58 0.95 308.32 2.14 0.73 4.48 4.88 0.50 10.45
1.67 1.00 360.00 2.18 0.00 5.24 4.46 o0 9.73
Critical Depth 1.20 ft
Maximum Discharge 10.46 ftd/s

Completed by: JHJ
Checked by: JHJ
Date: 1/7/2017
Sheet: lofl




HYDRAULIC PIPE COMPUTATIONS FOR LINE "D"

< T >
ﬂ‘
7
- D
d
Y
| DIAMETER = 12 in. SDR-35 |
K 2/3 Ku 1.486
A 1/2 S 0.01 _[ft/ft
JR— U .
Q- S 2] s) o
HYDRAULIC ELEMENTS FOR CIRCULAR CHANNEL
d d/D 0 A T Pw V Froud Q
ft ft/ft 0 ft2 ft ft ft?/s No. fté/s
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.05 0.05 51.68 0.01 0.44 0.45 1.38 1.32 0.02
0.10 0.10 73.74 0.04 0.60 0.64 2.15 1.45 0.09
0.15 0.15 91.15 0.07 0.71 0.80 2.77 1.52 0.20
0.20 0.20 106.26 0.11 0.80 0.93 3.30 1.55 0.37
0.25 0.25 120.00 0.15 0.87 1.05 3.76 1.57 0.58
0.30 0.30 132.84 0.20 0.92 1.16 4.16 1.58 0.82
0.35 0.35 145.08 0.24 0.95 1.27 4.52 1.57 1.11
0.40 0.40 156.93 0.29 0.98 1.37 4.84 1.56 142
0.45 0.45 168.52 0.34 0.99 1.47 5.12 1.54 1.75
0.50 0.50 180.00 0.39 1.00 1.57 5.36 151 2.11
0.55 0.55 191.48 0.44 0.99 1.67 5.57 1.47 2.47
0.60 0.60 203.07 0.49 0.98 1.77 5.75 1.43 2.83
0.65 0.65 214.92 0.54 0.95 1.88 5.89 1.38 3.18
0.70 0.70 227.16 0.59 0.92 1.98 6.00 1.32 3.53
0.75 0.75 240.00 0.63 0.87 2.09 6.08 1.25 3.84
0.80 0.80 253.74 0.67 0.80 2.21 6.11 1.17 4.12
0.85 0.85 268.85 0.71 0.71 2.35 6.10 1.08 4.34
0.90 0.90 286.26 0.74 0.60 2.50 6.03 0.95 4.49
0.95 0.95 308.32 0.77 0.44 2.69 5.87 0.78 4.52
1.00 1.00 360.00 0.79 0.00 3.14 5.36 o0 4.21
Critical Depth 0.86 ft
Maximum Discharge 4.53 ftd/s

Completed by: JHJ
Checked by: JHJ
Date: 1/7/2017
Sheet: lofl




HYDRAULIC PIPE COMPUTATIONS FOR LINE "E"

< T >
ﬂ‘
A4
- D
d
\ 4
| _DIAMETER = 18 in. RCP___ |
K 2/3 Ku 1.486
A 1/2 S 0.0183 [ft/ft
Q=—"A—| (s.) )
n = L n 0.013
HYDRAULIC ELEMENTS FOR CIRCULAR CHANNEL
d d/D 0 A T Pw \% Froud Q
ft ft/ft ° ft2 ft ft ft2/s No. ft3/s
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.08 0.05 51.68 0.03 0.65 0.68 2.07 1.62 0.07
0.15 0.10 73.74 0.09 0.90 0.97 3.23 1.78 0.30
0.23 0.15 91.15 0.17 1.07 1.19 4.16 1.86 0.69
0.30 0.20 106.26 0.25 1.20 1.39 4,95 1.90 1.24
0.38 0.25 120.00 0.35 1.30 1.57 5.63 1.93 1.95
0.45 0.30 132.84 0.45 1.37 1.74 6.24 1.93 2.78
0.53 0.35 145.08 0.55 1.43 1.90 6.78 1.92 3.74
0.60 0.40 156.93 0.66 1.47 2.05 7.25 1.91 4.79
0.68 0.45 168.52 0.77 1.49 2.21 7.67 1.88 5.92
0.75 0.50 180.00 0.88 1.50 2.36 8.04 1.85 7.11
0.83 0.55 191.48 1.00 1.49 2.51 8.36 1.80 8.32
0.90 0.60 203.07 1.11 1.47 2.66 8.62 1.75 9.55
0.98 0.65 214.92 1.22 1.43 2.81 8.84 1.69 10.75
1.05 0.70 227.16 1.32 1.37 2.97 9.00 1.62 11.90
1.13 0.75 240.00 1.42 1.30 3.14 9.11 1.54 12.96
1.20 0.80 253.74 1.52 1.20 3.32 9.16 1.44 13.89
1.28 0.85 268.85 1.60 1.07 3.52 9.15 1.32 14.64
1.35 0.90 286.26 1.68 0.90 3.75 9.04 1.17 15.14
1.43 0.95 308.32 1.73 0.65 4.04 8.80 0.95 15.27
1.50 1.00 360.00 1.77 0.00 4,71 8.05 0 14.22
Critical Depth 1.40 ft
Maximum Discharge 15.29 ftd/s

Completed by: JHJ
Checked by: JHJ
Date: 1/7/2017
Sheet: lofl




HYDRAULIC PIPE COMPUTATIONS FOR LINE "F"

< T >
ﬂ‘
7
- D
d
Y
| DIAMETER = 24 in. RCP |
K 2/3 Ku 1.486
A 1/2 S 0.01 _[ft/ft
J— U -
Q- S 2] s) o
HYDRAULIC ELEMENTS FOR CIRCULAR CHANNEL
d d/D 0 A T Pw V Froud Q
ft ft/ft 0 ft2 ft ft ft?/s No. fté/s
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.10 0.05 51.68 0.06 0.87 0.90 1.85 1.26 0.11
0.20 0.10 73.74 0.16 1.20 1.29 2.89 1.38 0.47
0.30 0.15 91.15 0.30 1.43 1.59 3.72 1.44 1.10
0.40 0.20 106.26 0.45 1.60 1.85 4.43 1.48 1.98
0.50 0.25 120.00 0.61 1.73 2.09 5.05 1.49 3.10
0.60 0.30 132.84 0.79 1.83 2.32 5.59 1.50 4.43
0.70 0.35 145.08 0.98 191 2.53 6.07 1.49 5.95
0.80 0.40 156.93 1.17 1.96 2.74 6.50 1.48 7.62
0.90 0.45 168.52 1.37 1.99 2.94 6.87 1.46 9.42
1.00 0.50 180.00 1.57 2.00 3.14 7.20 1.43 11.31
1.10 0.55 191.48 1.77 1.99 3.34 7.48 1.40 13.25
1.20 0.60 203.07 1.97 1.96 3.54 7.72 1.36 15.20
1.30 0.65 214.92 2.16 191 3.75 7.92 1.31 17.11
1.40 0.70 227.16 2.35 1.83 3.96 8.06 1.26 18.94
1.50 0.75 240.00 2.53 1.73 4.19 8.16 1.19 20.63
1.60 0.80 253.74 2.69 1.60 4.43 8.21 1.11 22.11
1.70 0.85 268.85 2.85 1.43 4.69 8.19 1.02 23.31
1.80 0.90 286.26 2.98 1.20 5.00 8.10 0.91 24.11
1.90 0.95 308.32 3.08 0.87 5.38 7.88 0.74 24.31
2.00 1.00 360.00 3.14 0.00 6.28 7.20 o0 22.63
Critical Depth 1.68 ft
Maximum Discharge 24.34 ftd/s

Completed by: JHJ
Checked by: JHJ
Date: 1/7/2017
Sheet: lofl




HYDRAULIC PIPE COMPUTATIONS FOR LINE "G"

< T >
ﬂ‘
A4
- D
d
Y
| DIAMETER = 24 in. RCP |
K 2/3 Ku 1.486
A 172 St 0.0183 |ft/ft
Q=—"A—| (s.) '
n P, L n 0.013
HYDRAULIC ELEMENTS FOR CIRCULAR CHANNEL
d d/D 0 A T Pw \Y Froud Q
ft ft/ft 0 ft2 ft ft ft?/s No. ft3/s
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.10 0.05 51.68 0.06 0.87 0.90 2.50 1.70 0.15
0.20 0.10 73.74 0.16 1.20 1.29 3.91 1.87 0.64
0.30 0.15 91.15 0.30 1.43 1.59 5.03 1.95 1.49
0.40 0.20 106.26 0.45 1.60 1.85 5.99 2.00 2.68
0.50 0.25 120.00 0.61 1.73 2.09 6.83 2.02 4.19
0.60 0.30 132.84 0.79 1.83 2.32 7.56 2.03 5.99
0.70 0.35 145.08 0.98 191 2.53 8.21 2.02 8.05
0.80 0.40 156.93 1.17 1.96 2.74 8.79 2.00 10.31
0.90 0.45 168.52 1.37 1.99 2.94 9.30 1.97 12.75
1.00 0.50 180.00 1.57 2.00 3.14 9.74 1.94 15.30
1.10 0.55 191.48 1.77 1.99 3.34 10.12 1.89 17.92
1.20 0.60 203.07 1.97 1.96 3.54 10.45 1.84 20.56
1.30 0.65 214.92 2.16 1.91 3.75 10.71 1.77 23.15
1.40 0.70 227.16 2.35 1.83 3.96 10.91 1.70 25.62
1.50 0.75 240.00 2.53 1.73 4.19 11.04 1.61 27.91
1.60 0.80 253.74 2.69 1.60 4.43 11.10 1.51 29.91
1.70 0.85 268.85 2.85 1.43 4.69 11.08 1.38 31.53
1.80 0.90 286.26 2.98 1.20 5.00 10.95 1.23 32.62
1.90 0.95 308.32 3.08 0.87 5.38 10.67 1.00 32.88
2.00 1.00 360.00 3.14 0.00 6.28 9.75 o0 30.62
Critical Depth 1.90 ft
Maximum Discharge 32.92 ftd/s

Completed by: JHJ
Checked by: JHJ
Date: 1/7/2017
Sheet: lofl
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User Inputs Results
Chamber Model SC-740

Outlet Control Structure
Project Name
Project Engineer

Project Location

Project Date
Measurement Type
Required Storage Volume
Stone Porosity

Stone Foundation Depth

Amount of Stone Above
Chambers

Average Cover Over Chambers
Design Constraint

Design Constraint Dimension

Yes (Outlet)
Lakeshore Manor
Kolibrien Corp.

Lakeshore Dr., Lake
Elsinore

12/26/2016
Imperial

12,000 cubic ft.
40%

12in.

6in.

18 in.
LENGTH
144 ft.

System Volume and Bed Size
12010 cubic ft.

Installed Storage Volume

Storage Volume Per Chamber 81.70 cubic ft.
Number Of Chambers Required 147
Number Of End Caps Required 16
Rows/Chambers 7 row(s) of 19
chamber(s)
Leftover Rows/Chambers 1 row(s) of 14
chamber(s)
Maximum Length 142.71 ft.
Maximum Width 40.10 ft.

Approx. Bed Size Required 5553 square ft.

System Components

Amount Of Stone Required 573 cubic yards

Volume Of Excavation (Not 823 cubic yards

Including Fill)

Non-Woven Filter Fabric Required 1393 square yards
Length Of Isolator Row 135.28 ft.
Non-Woven Isolator Row Fabric 120 square yards

Woven Isolator Row Fabric 150 square yards

PAVEMENT LAYER (DESIGNED

/ BY SITE DESIGN ENGINEER)

1

i g
18" [ 24m)
(450 mm) MIN™ “max

6" (150 mm) MIN 1

f }

30"
(760 mm)

|

(150 mm) MIN

51" (1295 mm)

L DEPTH OF STONE TO BE DETERMINED
BY DESIGN ENGINEER 6" (150 mm) MIN

le—— 12" (300 mm) TYP

[1]- TO BOTTOM OF FLEXIBLE PAVEMENT. FOR UNPAVED
INSTALLATIONS WHERE RUTTING FROM VEHICLES MAY OCCUR,
INCREASE COVER TO 24" (600 mm).

© ADS StormTech 2015
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Stormilech:

Detention « Retention « Water Quality

Manifold Sizing Guidance for StormTech Chamber Systems
Tech Sheet #7
August, 2012

General:

The design of subsurface chambers systems, as part of a site design, involves many site-
specific and regulatory constraints that necessarily leave overall design responsibility with the
consulting engineer. However StormTech offers assistance to the design engineer for the
layout of chamber systems and the manifolds that connect the chambers to the drainage
system. This summarizes methods StormTech uses for calculating the size and configuration of
manifolds for the StormTech chamber system.

; Trunk in. (mm) | SC-310 & RC-310 Manifolds
StormTeCh manIfOIdS are ) Stub in. (mm) 48 42 36 30 24 18 15 12 10 8 6
comprised of smooth interior (1200) (1050) (900) (750) (600) (450) (375) (300) (250) (200) (150)
. e 12 (300) NA NA NA NA | Avail | Avail | Avail | Avail | NA | NA | NA
HDPE pipes, flttlngS and 10 (250) NA NA NA NA | Avail |Avail | Avail | Avail | Avail NA NA
; : ; 8 (200 NA NA NA WA | Avall | Avail | Avail | Avail | Avail | Avail | A
prefab.rlcate.d manifold sec_tlons 6 21503 NA NA NA NA A:::I AZZh A:Z:I A:::I AXZL Az::l Avail
that align with proper spacing of
Trunk in. (mm) | SC-740, DC-780 & RC-750 Manifolds
the chamber rows. The use of Stubin.(nm) | 48 42 3 30 24 18 15 12 10 8 6
; (1200) (1050) (900) (750) (600) (450) (375) (300) (250) (200) (150)
common plpe Components 24 (600) Avail Avail Avail Avail Avail NA NA NA NA NA NA
enables the engineer to apply 18 (450) Avall | Avail | Aval | Avail | Avail | Aval | VA NA NA | NA | NA
. . . 15 (375) Avail Avail Avail Avail Avail | Avail | Avail NA NA NA NA
SImpIe equatlons Of hyd rau“CS 12 (300) Avail Avail Avail Avail | Avail | Avail | Avail Avail NA NA NA
; ; 10 (250 NA NA NA WA | Avail | Avail | Avail | Avail | Aval | NA | A
to SI_Ze the manIfOId SyStem " 8 ((200)) NA NA NA NA Avail | Avail | Avail Avail Avail Avail NA
Available p refabricated 6 (150) NA NA NA | Avail | Avail | Avail | Avail | Avail | Aval | Aval | Avall
manifolds are shown in Table 1.
Trunk in. (mm) I MC-3500 & MC-4500 Manifolds
1 i i Stub in. (mm) 48 42 36 30 24 18 15 12 10 8 6
Thg primary man ifold design T 2000 (1050) (900) (750) (600) (450) (375) (300) (250) (200) (10)
objectwes are; 1 ) to convey the 24 (600) Avail | Avail | Aval | Avail | Avail | NA | NA NA NA | NA | NA
18 (450) Avail | Avail | Avail | Aval | Avail | Avail | A NA NA | NA | NA
peak flows to and from the 15 (375) Avail | Avail | Avail | Avail | Avail | Avail | Aval | WA NA_| NA | NA
Chamber System WIthOUt CaUSIng 12 (300) Avail Avail Avail Avail Avail | Avail | Avail Avail NA NA NA

Table 1 Standard Manifolds Manufactured by ADS (special sizes available)
an unacceptable backwater and

2) to preclude scour of structural stone under the chamber system. StormTech assumes the
maximum allowable water surface elevation is at full storage (top of open graded stone). The
design engineer may choose to design for a higher maximum water surface elevation. Since the
relationship between the inflow hydrographs, outlet control, time to peak and accumulated
storage are site specific and complex, StormTech assumes that the peak inlet flow occurs when
there is no water in the chambers. This is the worst case condition for scour. StormTech
assumes that the chambers are full when the peak outlet flow occurs.

Inlet Manifolds:

Inlet manifold sizing is broken down into two parts: 1) sizing the main trunk and 2) determining
the size and number of stubs required. The following guidance includes how to determine main
trunk size and a sufficient number of properly sized stub connections.

Inlet Trunk Sizing:

StormTech manifold systems are generally laid level. The analysis of the trunk can be
performed by looking at the trunk as an orifice of a short tube and submerged at peak flow. The
premise is that the length between the manhole and first stub is relatively short. Thus the orifice

70 Inwood Road | Suite 3 | Rocky Hill, CT | 06067 | Toll Free 888-892-2694 | Fax 866-328-8401 | www.stormtech.com
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of a short tube can be looked at as the length of main trunk to the first inlet stub. The short tube
is the constriction.

Flow in the main trunk is reduced after each stub and headlosses in the balance of the trunk do

not control. — .
T MAXIMUM WATER

The equation for an orifice of a short tubem is: A f_. SURFACE ELEVATION
Q= Cai2gh ‘ R
With the variables defined as follows:
Q = maximum flow rate cresting the weir (cfs) i Tmﬂmmm
= it ik
Y IR

a = area of manifold trunk (ft%) (to be determined)
g = 32.2 (ft/s?

[—— SHORT TUBE (SIZE TBD)

h = head over center of orifice (ft) (figure 1)
This analysis is used to determine the area of the orifice Figure 1 Orifice of a Short Tube
required to pass the flow rate. A pipe is selected
with at least this area. MANIFOLD BROAD
The design engineer may apply a greater value for TRONK I vt /
“h” if it is not limited by the maximum water surface >

elevation at the top of stone.

Inlet Stub Sizing:

The number and size of the stubs can be determined
by analyzing each inlet stub as a broad crested weir.
Weir analysis is dependant upon whether a tailwater
condition exists inside the chambers. Unless
otherwise determined by the inlet hydrograph, no tail
water is used for the analysis (worst case scenario).
The equation for a broad crested weir " is:

3

Q=CLH"

With the variables defined as follows:

Q = flow rate in the stub (cfs) Figure 2 Broad Crested Weir

C = discharge coefficient

L= width of weir (ft) Inlet Pipe Maximum Inlet Pipe

H = height of water over weir (ft) Diameter in. (mm)  Velocities ft/s (m/s)

b = Length of weir (ft) (used to determine C) 4 (100) 2.43 (0.74)

6 (150) 2.61(0.80)

These parameters are defined in figure 2. When performing 8 (200) 2.73 (0.83)
the analysis on the weir, the first step is to determine the 12 ggg; 5"1"3 Eg';‘;g
maximum allowable flow rate through the stubs into the 15 (375) 2.00 (0.61)
chambers. Table 2 shows the maximum velocities based on 18 (450) 1.88 (0.57)
scour analysis and pipe size. Specifying scour protection - Lol

fabric allows higher velocities to be tolerated. Note: the
velocity from Table 2 cannot be multiplied by the area of
the pipe to determine the allowable flow rate through
the pipe stubs.

Table 2: Maximum inlet velocities for various pipes

When sizing the stubs for a “size on size” manifold, there is no weir formed by the stub. A
conservative approach to determine the number of stubs required is to assume an eccentric
manifold with the desired stub size and an oversized trunk. Thus if a 24” x 24” manifold is
desired then size a 30” x 24” manifold to determine the number of 24” stubs required and use
this number of stubs for the 24” x 24” manifold.
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Outlet Manifolds:

The purpose of the outlet manifold “hard-pipe connection(s)” is to ensure that there are free-
flooding conditions between the StormTech chambers and the outlet control structure. The
outlet manifold must be able to pass the design peak outlet flow rate from the chamber system
to the outlet control structure and the outlet control structure must in-fact control the flow.

The premise for the StormTech sizing approach is that the outlet control structure has caused
the chambers to be full when the peak outlet flow occurs. Essentially, the outlet control
structure has impeded flow and caused a backwater in the StormTech chambers. This premise
is appropriate for most flow attenuation systems and also simplifies the design. Since the
chambers are assumed to be full, the allowable flow through the chamber row is the full
chamber flow area multiplied by the acceptable scour velocity. However, when the design intent
is to maximize storage in the chambers, the outlet structure would cause a high tailwater and
driving head would be small. Under the low driving head scenario, pipe flow is more constricting
than chamber row flow.

The outlet manifold sizing then becomes full pipe flow which is dependent upon driving head,
headlosses at the pipe entrance, friction losses in the pipes, fitting losses (if a manifold) and exit
losses. This is solved by a simple application of the energy equation and the Darcy Weisbach
equation for piping connecting two reservoirs; the upstream reservoir elevation being the
maximum water surface elevation in the chamber system and the downstream reservoir
elevation being the water surface elevation caused by the outlet control (see figure 3).

POINT 1
RESERVOIR 1

POINT 2
RESERVOIR 2
z

OUTLET CONTROL
/ STRUCTURE

WEIR PLATE

2

TOP OF STONE

WATER SURFACE ELEVATION

ﬁﬁﬁﬁﬁﬁ

cHWMIﬂWWW |

UNDERDRAIN /

OUTLET PIPE/MANIFOLD
SOLVE FOR Q IN PIPE

Figure 3, Outlet connections (reservoir-to-reservoir connection)

FLOW CONTROL
ORIFICES

The formulas to be used are:
Energy Equation 2,

Py _1 = Py, Yo v 24
Y 1 29 Z1 v 2 —= g Z2+ he
Where:

% = pressure head
“"}29 = velocity head

& =kinetic energy correction factor (typically set to 1)



Page 4 of 6
Tech Sheet #7

z = elevation
hL = head loss between sections 1 and 2
Darcy-Weisbach formula®:

. Lv?
h=f D 2g

Where:
h,  =headloss in pipe

V729 = velocity head

L = length of pipe
D = pipe diameter
f = resistance coefficient

Colebrook formula®":

1 e/D 2.51
1 =20l0g[ EE + =20
Vi g<3.7 Reyf>
Where:

f = headloss in pipe

¢/D = equivalent relative roughness

D = pipe diameter
€ = equivalent absolute roughness
Re = Reynolds nhumber

Note: Most hydraulics textbooks contain a copy of the Moody Chart that can be used to calculate f instead
of the Colebrook formula.

Headloss in transitions and fitting can be calculated using the formula
V2

h =K~
29

Where: Ke = 0.5 for a square edged inlet pipe 2
Ke = 1.0 for a re-entrant (pipe into outlet control structure) @
K. = 2.0 for a branched tee (manifold tee)

StormTech has solved the energy equation and the Darcy Weisbach equation based on a
driving head of 0.25 ft, losses that include: 1 square edge inlet, 1 tee, 1 outlet and < 50 ft of pipe
and suggests maximum flow rates for stub and manifold sizes as shown in table 3. When the
pipe required is larger than the maximum sized pipe that can be inlet into the chamber the pipe
size calculated is specified as the main manifold trunk (see table 3). The number of stubs
required for the manifold is obtained by dividing the outlet flow rate by the maximum flow rate



Page 5 of 6
Tech Sheet #7

from table 3 for the desired stub size. For example, with an outlet flow rate of 6 cfs a 24 in
manifold trunk is required for the SC-310 chamber (maximum pipe size is 12 in). To size a 24” x
12” outlet manifold the 6 cfs is divided by 2.0 cfs (maximum outlet flow rate for 12 inch pipe) for
a total of three 12 inch stubs required.

Manifold Configuration:

As well as conveying the design flow rates and preventing scour of the foundation stone, the
manifold must also disperse the water across the chamber bed and ensure that peak flows
readily reach to the outlet control structure. For wide beds with many rows, the manifold stubs
should be spread out so that large areas of the bed

are not dependent upon flow through stone to fill. Outlet Pip o R
Diame
Figure 4 shows an example of a “limiting row” that 6 (150) 0.4 (11.3)
requires nearly half the chamber bed to be filled ~ [Xex S8 8 (200) 0.7 (19.8)
via the stone permeability. The flow to the _—— ggg; 15 Egg-g;
remainder of the bed and to the outlet control Max. SC-740 15 (375) 2:7 (76:5)
structure is limited by the flow through the stone  [PPe %onnecton 18 (450) 4.0 (113.3)
of only one chamber row. Based on the inlet L = 24 (600) 7.0 (198.2)
hydrograph and the permeability of the stone this 30 (750) 11.0 (311.5)
limiting row may cause a backwater condition. In 43?1(328; ;g:g Egggf);
figure 4 there are 9 chambers that will laterally feed the 48 (1200) 28.0 (792.9)

remainder of the bed consisting of 54 chambers. Table 3: Maximum outlet flow rate for various pipes

]

T

|

FLOW {
LIMITING o
ROW

[ NO DIRECT
CONNECTION
TO OUTLET
MANIFOLD

HeHeatm et

e
@ 28il;

PR

Figure 4: Limiting row of chamber potentially causing backwater
In figure 5 the manifold is spread out to inlet every other row. With this configuration there are
now 63 chambers connected to the inlet manifold, laterally feeding 54 chambers that do not
have inlet stubs. Also there are three chamber rows connected on both the inlet and outlet ends
(creating three direct flow paths from the inlet to the outlet).

Figure 5: Typical inlet/outlet manifold system

The aggregate used for StormTech’s chambers have permeability’s (Darcy k values) that range
from 0.1 ft/s (0.03 m/s) to 1.6 ft/s (0.5 m/s) (No. 57 and No. 3 respectively) .. StormTech has
estimated of flow through the stone beneath the chambers (one direction) as:

SC-310 SC-740

Darcy “k”

Stone Gradation Velocity

s () ft/s (m/s)

Q*
cfs (L/s)

Velocity
ft/s (m/s)

Q*
cfs (L/s)

#3 1.6 (0.5) | 0.91(0.28) | 3.04 (86.1) 1.2(0.37) | 4.2(118.9)
#357, 4, 467, 5 0.6 (0.2) | 0.34(0.10) | 1.14(32.3) | 0.4(0.12) 1.6 (45.3)
#56, 57 0.1(0.03) | 0.06(0.02) | 0.19(5.4) | 0.07(0.02) | 0.26 (7.36)

* Flows listed are one direction only and are based on Darcy’ equation of Q = kiA. Assumptions include a hydraulic
gradient equal to the height of chamber, 6” of foundation stone, no water ponded in the adjacent chamber row, and a
flow path length of 41 inches for the SC-740 and 30 inches for the SC-310.
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The StormTech Technical Services Department can assist the design professional in specifying
StormTech stormwater systems. As part of this assistance StormTech has developed a
proprietary sizing tool for the inlet manifolds based on the common equations and assumptions
listed in this Tech Sheet. Please contact the StormTech Technical Services Department for
assistance with sizing inlet manifolds.

Disclaimer: The hydraulic performance of manifolds for detention systems is dependent upon
many variables including but not limited to, headwater and tail water conditions, the inflow
hydrograph and headloss through the piping system. StormTech has used assumptions to
simplify the manifold design process. The design engineer for the project must verify that the
assumptions and calculations are appropriate for the specific application.

[1]
[2]
[3]
[4]

[5]

Brater, E.F. and King, H. W., Handbook of Hydraulics for the Solution of Hydraulic
Engineering Problems, 6" ed., McGraw-Hill, New York, 1976

Cassidy, J.J, Chaudhry, M.H., and Roberson, J. A., Hydraulic Engineering, 1 %' ed.,
Houghton Mifflin, Boston, 1988

Gerhart, P.M., Gross, R.J., and Hochstien, J.I. Fundamentals of Fluid Mechanics, 2™
ed., Addison-Wesley, New York, 1992

Munson, B.R., Okiishi, T.H., and Young, D.F., Fundamentals of Fluid Mechanics, 5 hed.,
John Wiley & Sons, Danvers, 2006

Cedergren, H.R., Seepage, Drainage, and Flow Nets, 3" ed., John Wiley & Sons, New
York, 1989

*ADS “Terms and Conditions of Sale” are available on the ADS website, www.ads-pipe.com
StormTech is a registered trademark of StormTech, Inc.

©2012 Advanced Drainage Systems, Inc. ST TS7 08/12
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d = | - 1 ) _ NON-SHRINK TO SYSTEM PIPE
, , O . - . L GROUT (SEE DETAIL THIS
" . A < b 4
15" SEWER d ( D)) [/ : == - | 1] NON-SHRINK . SHEET)
BOT=1295.7 (EXTST 63" STORM DRAIN A—A d 5' ]'7 E . . ) '
' 24" SD | ' PER-RCFC & WCD FOUR —_ C ] u . nnnoonNoOonnooonn
| A |  CORNERS STORM DRAIN U C . — . — — INVERT AT Z S
N d (&)~ BOT 1291.77\\I ) PLAN DN No. 3-116) W g Qb LN : — l Q
o e — e ————— _ / ' O aj .,," A ’ - —_— =
, e o ; O u| FERNCO COUPLER WITH ® ‘ 7 o e : Y Ava
1290 ) | 1290 ;! b SPAEAR RING SEE DETAIL i - - DS E L 5 L — ‘ oI
S=0..0040 1 7! THIS SHEET “ ] INDUSTRIAL . B .
u —] H . D X POLYETHYLINE . » INVERT AT L.
\I) A CONTAMINANT STORAGE MANHOLE i— 7 ; PIPE (SDR 26)| - —. N _—
________ olR oS PRECAST CONCRETE STRUCTURE ' . i :
Hs Bl \ WITH WATERTIGHT JOINTS TO THE g Ne@lw; s ' L .
% - g D & : 0 TOP OF THE MANHOLE N 5 INVERT AT AB " ‘
@ P N o /._/ 7 ! -1 : | o
gl iz = © AD FLOWABLE FILL OR_ < - . . —
Lullo N S @[p /A 3/4" MINUS : , - @ 1© o| |4
T oley L=23.56" Nl i R PRIMARY SEPARATION MANHOLE GRAVEL BENEATH — - “ — — "
0|0 « v x o FLOWABLE FILL OR 3/4
ale T | : ) e PRECAST CONCRETE STRUCTURE SEPARATOR UNIT . ' )  \MINUS GRAVEL BENEA4H
by L4 oL 30" HEAVY DUTY MANHOLE WITH WATERTIGHT JOINTS TO R ‘. -7 . —_ ‘ SEPARATOR UNIT
E & 3 O o e T T 0 < MioLs '- : : |
x ‘o Y “ '4
,,,,,,, vo Py i : N —_ ' 4 _— ..
""" " ” " PLAN VIEW F J-‘LOOR ELEV, V- :] r FLOOR Eu-:v W 7 I— T T A 7 NOTE:
R ; o il ' - ' e e BAYSAVERS ARE TO BE INSTALLED WITH THE
Line F M SEF’ARATOR MANHOLE STORAGE MANHOLE STORM DRAIN SYSTEM AND WILL FUNCTION
AS SECONDARY SEDIMENT CONTROL DEVICES.
......... ‘ ) UPON COMPLETION OF SITE STABILIZATION,
EACH BAYSAVER SYSTEM SHALL BE FLUSHED
@ SECTION @ SECTION CLEAN & THE MANHOLES CLEANED OUT AND
PROFILE \/ \—/ REFILLED WITH CLEAN WATER.
HORIZ, 1°=40’
 VERT, 1'=4 ' GENERA STR NO
BAYSAVER MAINTENANCE
12 11 10 ' . : 1, ALL WORK MUST BE DONE WITH REGARD FOR THE
BAYSAVER SYSTEMS MUST BE INSPECTED AND MAINTAINED SAFETY OF THE CONSTRUCTION CREW.
— — PERIODICALLY. INSPECTION IS MADE BY CHECKING THE DEPTH OF
Storm Drain Data (PLAN) SEDIMENT IN EACH MANHOLE WITH A GRADE STICK OR SIMILAR 2. ALL WORK AND MATERIALS MUST COMPLY WITH
DEVICE. MAINTENANCE IS REQUIRED WHEN THE SEDIMENT DEPTH  APPLICABLE STATE AND LOCAL REGULATIONS.
()| DELTA/BRG | RADIUS | LENGTH REMARK E IN EITHER MANHOLE EXCEEDS 2 FEET. MINIMUM INSPECTION IS
1 N66°54 41 E p— 33.50" ™ RECOMMENDED TWICE A YEAR TO MAINTAIN OPERATION AND 3. KNOW THE LOCATION AND DEPTH OF ANY
2 2= 30°00°00” 75.00° 23 56° s D FUNCTION OF BAYSAVER. UNDERGROUND UTILITIES BEFORE EXCAVATION BEGINS,
3 N36°54"41"E —= 60.42° " | I nonoooooonooonon MAINTENANCE CONSISTS OF THE FOLLOWING:
L | 0 . w l BAYSAVER SYSTEM DIMENSIONS
: " A, CONTAMINANT STORAGE MANHOLE
Storm Drain Data (PROFILE) Max Hydraulic Data N 1 4 1 I - l" PR SENC R 1, REMOVE THE ENTIRE VOLUME OF THE CONTAMINATED WATER BY | DESCRIPTION | 3K SYSTEM
< [LENGTH [SIZE [D-LOAD|Q100 (CFS)| V100 (FPS A > v\'_'/ x AR &) A VACUUM TRUCK. SEPARATOR MANHOLE DIMENSIONS
32 1 112.90° 24 2000 I 2z 304 ! Z - .
: N . Spepegeye — 2. CLEAN THE MANHOLE WALLS AND FLUSH OUT THE MANHOLE A PRIMARY MANHOLE DIAMETER 60
© 120 . U / ) USING r«? ?nggKPR%SAS%RE EHUTSE AND REMEVIES FLUSHING WATER BY B MANHOLE DEPTH BELOW QUTLET g8 - 0
. 130 24" CORRUGATED ; l A R S S VACUUM TRUCK.  MAKE CERTAIN MANHOL CLEAN C MINIMUM FLUID DEPTH 8 - 4*
\: ii - —PRIMA H STANDARD SEPARATOR UNIT DIMENSIONS
HDPE PIPE
I..I l.l | 1. U?ING A SUBMERSIBLE PUMP, PUMP THE CLEAN WATER FROM THE |D SEPARATOR UNIT ID 36°
CENTER OF THE MANHOLE DIRECTLY INTOD THE EMPTY STORAGE -
SEDIMENT BASIN GASKETED COLLAR ﬁ?EEOUTLET MANFOLE UNTIL THE WATER LEVEL FALLS TO 1 FOOT ABOVE THE |E SEPARATOR UNIT LENGTH 782
BOT=1300.0 (FROM HDPE SEDIMENT LAYER. F BYPASS PLATE LENGTH 45
MAX DEPTH=5.5" MANUFACTURER) 2, REMOVE THE SETTLED SEDIMENT AND REMAINING WATER BY G WEIR/BYPASS PLATE THICKNESS 3/4°
BASIN VOLUME= 27,260CF | ADAPTOR DETA I L VACUUM TRUCK. H ELBOW AND CONNECTING PIPE OD 10.75°
~ ) | ; . 3, CLEAN THE MANHOLE WALLS AND FLUSH DUT THE MANHOLE I ELBOW LENGTH 48°
= , (NOT _TO SCALE) USING A HIGH PRESSURE HOSE AND REMOVE FLUSHING WATER -
8(0’ - _I 4 | JD\A Q | D c " BY VACUUM TRUCK. MAKE CERTAIN MANHOLE IS CLEAN. J WEIR HEIGHT ABOVE INVERT 4
? >~ ra e —= IH E— 4 CORRUGATIONS .
£3 NN . g £ [gtorm Drain Nofes + Quaniifies - & conaATED aTErL sovoven crow e wwoes PP IER A
3= (3 B2a L [ |DESCRIPTION QUANTITY = 0 J OPERATOR OF THE VACUUM TRUCK
S % — = @ =1 ST Q7 [ INSTALL HANCOR 8™ HOPE_{OR EQUAL) 550 LF C . | BRICK AND BAYSAVER INSTALLATION I!!TSRIE!!Q'IIQNS M OUTLET PIPE DIAMETER 24’
We—41s0ee]|! = I S [FZ | DSTAL HACR 24" HDPE_(OR EQUAL) 815 LF . Q S Oy [ L -vwortAR N| ELBOW INVERT HEIGHT ABOVE UNIT INVERT | 7 t/2’
O——t—= ¢ 8| I RTA TGOk 56 ePe (R EahD) L d I R | R K T A [
é || % . = INSTALL 24" RCP OR CIPP ALTERNATE TS0 IF wl o =S | e ' . l | | RCP_OUTLET AND BAYSAVER UNIT. INSTALL PRECAST DROP STRUCTURES STORAGE MANHOLE DIMENSIONS
\ = — | | &1 [6 | INSTALL HANCOR F477 18" 45° ELBOK (OR EQUAL) 5 EA d QL fe_0O 5 3 -~—LIPE ON SOLID GROUND AS VERIFIED BY A GEOTECHNICAL P STORAGE MANHOLE DIAMETER 60’
T T T SRR AR T T, T . 9 INSTALL HANCOR F477 36 45 ELBON (OR EQUAL 1 EA ; B ’
A R E P’ .[l /LT 1) [ [ INSTALL HANCOR F477 18" 22.5" ELBO&I (R EQUAL) 1 EA “ - | — ' 2. VERIFY THE SUBGRADE ELEVATION AGAINST THE 2 N DEP::UIDE;izT;NLET/DUTLET —
L | il ' |16 [ INSTALL HANCOR F477 36~ X 24" REDUCER (OR EQUAL) | 2 EA g 5 MANHOLE DIMENSIONS AND CONNECTING STORM DRAIN g -0
18 | CONSTRUCT CONCRETE COLLAR PER RCFC & WCD STD M803 [ 2 EA FERNCO FITTING DETAIL ' S TOTAL STORAGE VOLUME 300 CF
SIE 2] 9 3 Q Q 19 | CONSTRUCT HEADWALL PER DETAIL ON SHEET 6 3 EA (NOT TO SCALE) SA NlTE?EéNngij?&GgHERgAASEISGN“E%E &Iﬁng_—HgNgEg:EA%gRAGE SYSTEM DIMENSIONS AND ELEVATIONS
North Arrow Sz 3 8 s e LEONe e e s s L e e | seo| -
hd b b 22 | CONSTRUCT TYPE X INLET PER RCFC & WCD STD CB108 2 EA lil Iil DISTANCE AG| FERNCO NO. | SHEAR RING _ LUBRICATING GREASE (IF REQUIRED). INSTALL ADDITIONAL v STORAGE MANHOLE COVER ELEVATION 12860 E
'é i ML 23 | CONSTRUCT CATCH BASIN PER RCFC & WCD STD CB100 160 LF 3K 10.60" 1056-1010 SR-39 MANHOLE SECTIONS AS REQUIRED. SEAL LIFT HOLES WITH \Y, SEPARATOR MANHOLE FLOOR ELEVATION 1266.77 | &
24 ((JONSTRUCT LOCAL DEI;RESSION PER RCFC & WCD STD LD201| 336 LF m SECTION NON-SHRINK GROUT. W STORAGE MANHOLE FLOOR ELEVATION 126677 |
SEE PLAN FOR CASE - 4. BACKFILL BASE SECTIONS OF MANHOLES TO INVERT OF ET PIPE ID AND MATERIAL . I
25 | PLACE RIP RAP PER DETAIL ON SHEET 6 50 SF — STORAGE MANHOLE CONNECTING PIPES. USING APPROVED X INL 24" RCP 1 8
26 | CONSTRUCT JUNCTION STRUCTURE NO. 2 PER 1 EA U BAFCKF'ILL AMATERIAL, BACKFILL AND  COMPACT IN 8 INCH N
Line F e WO o O GERReRTNICAL ENCINEER, 1 SHOULD BE NENITORED Y INLET PIPE INVERT 127481 |
27 | CONSTRUCT MANHOLE PER EVMWD STD. S-5 14 EA ' Y
28 | INSTALL HANCOR 42" 45° ELBOW (OR EQUAL 1 EA S. INSTALL BAYSAVER SEPARATOR UNIT AND CONNECTING K
STA: 10+00.00 TO STA: 11+17.57 N " R EQAL) PIPES. SEAL ALL CONNECTING JOINTS AND INSTALL z SEPARATOR UNIT INVERT 127479 |3
: : : ’ 29 | INSTALL HANCOR F477 427 WYE (OR EQUAL) 1 EA SEPARATOR HDPE REDUCER/ADAPTER., CUT EXCESS LENGTH . 3
30 | INSTALL HANCOR F477 42" X 36" REDUCER (OR EQUAL) | 2 EA OFF CONNECTING PIPES INSIDE STORAGE MANHOLE. AR OUTLET PIPE ID AND MATERIAL 24" RCP 1%
31 | INSTALL HANCOR F477 36" X24" REDUCER WYE (OR EQUAL)| 4 EA B AYS AVER INC AB CONNECTING PIPE INVERT ELEVATION 127476 | %
32 | INSTALL HANCOR F477 24" WYE (OR EQUAL) 2 EA > . 6. BACKFILL SEPARATOR UNIT AND MANHOLES. AREAS NOT . @
7 ACCESSIBLE TO COMPACTION EQUIPMENT MUST BE AC CONNECTION PIPE SPACING 24 &
33 | INSTALL HANCOR F4Z7 42” X18” REDUCER WYE (OR EQUAL)| 5 EA BACKFILLED WITH 3/4° MINUS ANGULAR GRAVEL OR AD STORAGE MANHOLE SIDE DFFSET 72+ 6 |E
34 | INSTALL HANCOR 42" HDPE (OR EQUAL) 610 LF 1010 DEER HOLLOW DR. FLOWABLE FILL. 2
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