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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. 
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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. 
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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.
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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. 
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4.1. Existing Conditions 
 
 
10 YEAR UNIT HYDROGRAPH STORM SCENARIOS 
 
Storm  Qp = Peak Flowrate (cfs)  V=storm volume (ft2) 
 
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 (ft2) 
 
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 (ft2) 
 
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 (ft2) 
 
1 hour  23.8     37,758 
3 hour  16.2     58,832 
6 hour  15.1     77,067 
24 hour 4.4     96,050 
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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 I 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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Figure 1  
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Figure 2  
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ACCEPTABLE FILL MATERIALS: STORMTECH SC-740 CHAMBER SYSTEMS

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.

NOTES:

1. 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".

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

CHAMBERS".

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

MATERIALS.

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

5. 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.

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

7. 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.

MATERIAL LOCATION DESCRIPTION

AASHTO  MATERIAL

CLASSIFICATIONS

COMPACTION / DENSITY

REQUIREMENT

D

FINAL FILL: FILL MATERIAL FOR LAYER 'D' STARTS

FROM THE TOP OF THE 'C' LAYER TO THE BOTTOM

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.

C

INITIAL FILL: FILL MATERIAL FOR LAYER 'C'

STARTS FROM THE TOP OF THE EMBEDMENT

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 M145¹

A-1, A-2-4, A-3

OR

AASHTO M43¹

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 lbs (53 kN). DYNAMIC

FORCE NOT TO EXCEED 20,000 lbs (89 kN).

B

EMBEDMENT STONE: FILL SURROUNDING THE

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 M43¹

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

NO COMPACTION REQUIRED.

A

FOUNDATION STONE:  FILL BELOW CHAMBERS

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 M43¹

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

PLATE COMPACT OR ROLL TO ACHIEVE A FLAT

SURFACE. ² ³

18"

(450 mm) MIN*

8'

(2.4 m)

MAX

SUBGRADE SOILS

(SEE NOTE 5)

PAVEMENT LAYER (DESIGNED

BY SITE DESIGN ENGINEER)

SC-740

END CAP

6" (150 mm) MIN

D

C

B

A

PERIMETER STONE

(SEE NOTE 6)

EXCAVATION WALL

(CAN BE SLOPED OR VERTICAL)

12" (300 mm) MIN

ADS GEOSYNTHETICS 601T NON-WOVEN GEOTEXTILE ALL

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

12" (300 mm) TYP51" (1295 mm)

6"

(150 mm) MIN

30"

(760 mm)

DEPTH OF STONE TO BE DETERMINED

BY DESIGN ENGINEER 6" (150 mm) MIN

*TO BOTTOM OF FLEXIBLE PAVEMENT. FOR UNPAVED

INSTALLATIONS WHERE RUTTING FROM VEHICLES MAY OCCUR,

INCREASE COVER TO 24" (600 mm).
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INSPECTION & MAINTENANCE

STEP 1) INSPECT ISOLATOR ROW FOR SEDIMENT

A. INSPECTION PORTS (IF PRESENT)

A.1. REMOVE/OPEN LID  ON NYLOPLAST INLINE DRAIN

A.2. REMOVE AND CLEAN FLEXSTORM FILTER IF INSTALLED

A.3. USING A FLASHLIGHT AND STADIA ROD, MEASURE DEPTH OF SEDIMENT AND RECORD ON MAINTENANCE LOG

A.4. LOWER A CAMERA INTO ISOLATOR ROW FOR VISUAL INSPECTION OF SEDIMENT LEVELS (OPTIONAL)

A.5. 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

ii) FOLLOW OSHA REGULATIONS FOR CONFINED SPACE ENTRY IF ENTERING MANHOLE

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

STEP 2) CLEAN OUT ISOLATOR ROW USING THE JETVAC PROCESS

A. A FIXED CULVERT CLEANING NOZZLE WITH REAR FACING SPREAD OF 45" (1.1 m) OR MORE IS PREFERRED

B. APPLY MULTIPLE PASSES OF JETVAC UNTIL BACKFLUSH WATER IS CLEAN

C. VACUUM STRUCTURE SUMP AS REQUIRED

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

STEP 4) INSPECT AND CLEAN BASINS AND MANHOLES UPSTREAM OF THE STORMTECH SYSTEM.

NOTES

1. INSPECT EVERY 6 MONTHS DURING THE FIRST YEAR OF OPERATION. ADJUST THE INSPECTION INTERVAL BASED ON PREVIOUS

OBSERVATIONS OF SEDIMENT ACCUMULATION AND HIGH WATER ELEVATIONS.

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

SUMP DEPTH TBD BY

SITE DESIGN ENGINEER

(24" [600 mm] MIN RECOMMENDED)

24" (600 mm) HDPE ACCESS PIPE REQUIRED

USE FACTORY PRE-FABRICATED END CAP

PART #: SC740EPE24B

TWO LAYERS OF ADS GEOSYNTHETICS 315WTK WOVEN

GEOTEXTILE BETWEEN FOUNDATION STONE AND CHAMBERS

5' (1.5 m) MIN WIDE CONTINUOUS FABRIC WITHOUT SEAMS

CATCH BASIN

OR

MANHOLE

COVER ENTIRE ISOLATOR ROW WITH ADS

GEOSYNTHETICS 601T NON-WOVEN GEOTEXTILE

8' (2.4 m) MIN WIDE

SC-740 CHAMBER

SC-740 END CAP

SC-740 ISOLATOR ROW DETAIL

NTS

OPTIONAL INSPECTION PORT

STORMTECH HIGHLY RECOMMENDS

FLEXSTORM PURE INSERTS IN ANY UPSTREAM

STRUCTURES WITH OPEN GRATES

SC-740 6" INSPECTION PORT DETAIL

NTS

SC-740 CHAMBER

FLEXSTORM CATCH IT

PART# 6212NYFX

WITH USE OF OPEN GRATE

12" (300 mm) NYLOPLAST INLINE

DRAIN BODY W/SOLID HINGED

COVER OR GRATE

PART# 2712AG06N

SOLID COVER: 1299CGC

GRATE: 1299CGS

6" (150 mm) INSERTA TEE

PART#06N12ST74IP

INSERTA TEE TO BE CENTERED

ON CORRUGATION CREST

6" (150 mm) ADS N-12

HDPE PIPE

18" (450 mm) MIN WIDTH

CONCRETE SLAB

8" (200 mm) MIN THICKNESS

PAVEMENT

CONCRETE COLLAR NOT REQUIRED

FOR UNPAVED APPLICATIONS

CONCRETE COLLAR
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UNDERDRAIN DETAIL

NTS

A

A

B B

SECTION A-A

SECTION B-B

NUMBER AND SIZE OF UNDERDRAINS PER SITE DESIGN ENGINEER

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

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

OUTLET MANIFOLD

STORMTECH

END CAP

STORMTECH

CHAMBERS

STORMTECH

CHAMBER

STORMTECH

END CAP

DUAL WALL

PERFORATED

HDPE

UNDERDRAIN

ADS GEOSYNTHETICS 601T

NON-WOVEN GEOTEXTILE

ADS GEOSYNTHETICS 601T

NON-WOVEN GEOTEXTILE

FOUNDATION STONE

BENEATH CHAMBERS

FOUNDATION STONE

BENEATH CHAMBERS

PART # STUB A B C

SC740EPE06T / SC740EPE06TPC

6" (150 mm) 10.9" (277 mm)

18.5" (470 mm)

---

SC740EPE06B / SC740EPE06BPC ---

0.5" (13 mm)

SC740EPE08T /SC740EPE08TPC

8" (200 mm) 12.2" (310 mm)

16.5" (419 mm)

---

SC740EPE08B / SC740EPE08BPC ---

0.6" (15 mm)

SC740EPE10T / SC740EPE10TPC

10" (250 mm) 13.4" (340 mm)

14.5" (368 mm)

---

SC740EPE10B / SC740EPE10BPC ---

0.7" (18 mm)

SC740EPE12T / SC740EPE12TPC

12" (300 mm) 14.7" (373 mm)

12.5" (318 mm)

---

SC740EPE12B / SC740EPE12BPC ---

1.2" (30 mm)

SC740EPE15T / SC740EPE15TPC

15" (375 mm) 18.4" (467 mm)

9.0" (229 mm)

---

SC740EPE15B / SC740EPE15BPC ---

1.3" (33 mm)

SC740EPE18T / SC740EPE18TPC

18" (450 mm) 19.7" (500 mm)

5.0" (127 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

NOMINAL CHAMBER SPECIFICATIONS

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 lbs. (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"

SC-740 TECHNICAL SPECIFICATION

NTS

90.7" (2304 mm) ACTUAL LENGTH 85.4" (2169 mm) INSTALLED LENGTH

OVERLAP NEXT CHAMBER HERE

(OVER SMALL CORRUGATION)

BUILD ROW IN THIS DIRECTION

START END

A A

C

B

51.0"

(1295 mm)

30.0"

(762 mm)

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

45.9" (1166 mm)

12.2"

(310 mm)

29.3"

(744 mm)

INSERTA TEE DETAIL

NTS

INSERTA TEE

CONNECTION

CONVEYANCE PIPE

MATERIAL MAY VARY

(PVC, HDPE, ETC.)

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

INSERTA TEE TO BE

INSTALLED, CENTERED

OVER CORRUGATION

SIDE VIEW
SECTION A-A

A

A

DO NOT INSTALL

INSERTA-TEE AT

CHAMBER JOINTS

NOTE:

PART NUMBERS WILL VARY BASED ON INLET PIPE MATERIALS.

CONTACT STORMTECH FOR MORE INFORMATION.

CHAMBER

MAX DIAMETER OF

INSERTA TEE

HEIGHT FROM BASE OF

CHAMBER (X)

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

(X)
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lakeshore110
10 YEAR PRE-CONSTRUCTION CONDITIONS
1 HOUR STORM

  U n i t   H y d r o g r a p h    A n a l y s i s

  Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2004, Version 7.0
   Study date  12/27/16 File: lakeshore110.out

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ------------------------------------------------------------------------

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

 Program License Serial Number 6064

 ---------------------------------------------------------------------
  English (in-lb) 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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lakeshore110

 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%     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) =   0.268
 Area averaged mean soil loss (F) (In/Hr) =  0.268
 Minimum soil loss rate ((In/Hr)) =  0.134
 (for 24 hour storm duration)
 Soil low loss rate (decimal) =   0.900
 ---------------------------------------------------------------------
 Slope of intensity-duration curve for a 1 hour storm =0.4800
 ----------------------------------------------------------------------

   U n i t  H y d r o g r a p h 
    VALLEY S-Curve
 --------------------------------------------------------------------
   Unit Hydrograph Data
 ---------------------------------------------------------------------
 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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     5   0.417        669.105          2.963              0.224
     6   0.500        802.926          2.241              0.169
                               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     4.40      0.512         0.268      ---          0.24
   2   0.17     4.50      0.524         0.268      ---          0.26
   3   0.25     5.40      0.629         0.268      ---          0.36
   4   0.33     5.40      0.629         0.268      ---          0.36
   5   0.42     5.70      0.664         0.268      ---          0.40
   6   0.50     6.40      0.745         0.268      ---          0.48
   7   0.58     7.90      0.920         0.268      ---          0.65
   8   0.67     9.10      1.059         0.268      ---          0.79
   9   0.75    12.80      1.490         0.268      ---          1.22
  10   0.83    25.60      2.980         0.268      ---          2.71
  11   0.92     7.90      0.920         0.268      ---          0.65
  12   1.00     4.90      0.570         0.268      ---          0.30
     Sum =     100.0                                   Sum =     8.4
 Flood volume = Effective rainfall      0.70(In)
  times area       7.5(Ac.)/[(In)/(Ft.)] =       0.4(Ac.Ft)
 Total soil loss =      0.27(In)
 Total soil loss =     0.167(Ac.Ft)
 Total rainfall =      0.97(In)
 Flood volume =       19128.3 Cubic Feet
 Total soil loss =        7285.4 Cubic Feet
 --------------------------------------------------------------------
  Peak flow rate of this hydrograph =     12.981(CFS)
 --------------------------------------------------------------------
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
                     1 - H O U R    S T O R M
                R u n o f f      H y d r o g r a p h
 --------------------------------------------------------------------
             Hydrograph in   5   Minute intervals ((CFS))

 --------------------------------------------------------------------
  Time(h+m) Volume Ac.Ft   Q(CFS)  0        5.0      10.0      15.0      20.0
  -----------------------------------------------------------------------
    0+ 5       0.0037      0.54  VQ        |         |         |         | 
    0+10       0.0137      1.45  |VQ       |         |         |         | 
    0+15       0.0271      1.95  | VQ      |         |         |         | 
    0+20       0.0440      2.44  |   Q     |         |         |         | 
    0+25       0.0624      2.68  |    Q    |         |         |         | 
    0+30       0.0836      3.07  |     QV  |         |         |         | 
    0+35       0.1098      3.81  |      Q  V         |         |         | 
    0+40       0.1432      4.86  |        Q|  V      |         |         | 
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    0+45       0.1881      6.51  |         |  Q   V  |         |         | 
    0+50       0.2679     11.58  |         |         |  QV     |         | 
    0+55       0.3573     12.98  |         |         |    Q    | V       | 
    1+ 0       0.4009      6.34  |         | Q       |         |     V   | 
    1+ 5       0.4231      3.23  |     Q   |         |         |       V | 
    1+10       0.4325      1.36  | Q       |         |         |        V| 
    1+15       0.4375      0.73  |Q        |         |         |        V| 
    1+20       0.4388      0.18  Q         |         |         |        V| 
    1+25       0.4391      0.05  Q         |         |         |        V| 
-----------------------------------------------------------------------
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lakeshore310
PRE-CONSTRUCTION CONDITIONS
10 YEAR 3 HOUR STORM

  U n i t   H y d r o g r a p h    A n a l y s i s

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

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ------------------------------------------------------------------------

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

 Program License Serial Number 6064

 ---------------------------------------------------------------------
  English (in-lb) 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%     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) =   0.268
 Area averaged mean soil loss (F) (In/Hr) =  0.268
 Minimum soil loss rate ((In/Hr)) =  0.134
 (for 24 hour storm duration)
 Soil low loss rate (decimal) =   0.900
 ---------------------------------------------------------------------

   U n i t  H y d r o g r a p h 
    VALLEY S-Curve
 --------------------------------------------------------------------
   Unit Hydrograph Data
 ---------------------------------------------------------------------
 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)
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 Flood volume =       22892.9 Cubic Feet
 Total soil loss =       21131.5 Cubic Feet
 --------------------------------------------------------------------
  Peak flow rate of this hydrograph =      8.478(CFS)
 --------------------------------------------------------------------
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
                     3 - H O U R    S T O R M
                R u n o f f      H y d r o g r a p h
 --------------------------------------------------------------------
             Hydrograph in   5   Minute intervals ((CFS))

 --------------------------------------------------------------------
  Time(h+m) Volume Ac.Ft   Q(CFS)  0        2.5       5.0       7.5      10.0
  -----------------------------------------------------------------------
    0+ 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       0.0239      0.41  |Q        |         |         |         | 
    1+ 5       0.0289      0.73  | Q       |         |         |         | 
    1+10       0.0361      1.04  | V Q     |         |         |         | 
    1+15       0.0438      1.12  |  VQ     |         |         |         | 
    1+20       0.0513      1.08  |  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| V       |         |         | 
    2+ 5       0.1753      2.41  |        Q|  V      |         |         | 
    2+10       0.1957      2.97  |         |Q  V     |         |         | 
    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  |         |         |    V  Q |         | 
    2+35       0.3941      8.48  |         |         |        V|  Q      | 
    2+40       0.4523      8.45  |         |         |         |  QV     | 
    2+45       0.4899      5.46  |         |         |Q        |      V  | 
    2+50       0.5064      2.41  |        Q|         |         |       V | 
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    2+55       0.5164      1.44  |    Q    |         |         |        V| 
    3+ 0       0.5223      0.87  |  Q      |         |         |        V| 
    3+ 5       0.5246      0.33  |Q        |         |         |        V| 
    3+10       0.5252      0.08  Q         |         |         |        V| 
    3+15       0.5254      0.04  Q         |         |         |        V| 
    3+20       0.5255      0.02  Q         |         |         |        V| 
    3+25       0.5255      0.00  Q         |         |         |         V 
-----------------------------------------------------------------------
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lakeshore610
PRE-CONSTRUCTION CONDITIONS
10 YEAR 6 HOUR STORM

  U n i t   H y d r o g r a p h    A n a l y s i s

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

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ------------------------------------------------------------------------

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

 Program License Serial Number 6064

 ---------------------------------------------------------------------
  English (in-lb) 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%     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) =   0.268
 Area averaged mean soil loss (F) (In/Hr) =  0.268
 Minimum soil loss rate ((In/Hr)) =  0.134
 (for 24 hour storm duration)
 Soil low loss rate (decimal) =   0.900
 ---------------------------------------------------------------------

   U n i t  H y d r o g r a p h 
    VALLEY S-Curve
 --------------------------------------------------------------------
   Unit Hydrograph Data
 ---------------------------------------------------------------------
 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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  43   3.58     1.40      0.380         0.268      ---          0.11
  44   3.67     1.40      0.380         0.268      ---          0.11
  45   3.75     1.50      0.408         0.268      ---          0.14
  46   3.83     1.50      0.408         0.268      ---          0.14
  47   3.92     1.60      0.435         0.268      ---          0.17
  48   4.00     1.60      0.435         0.268      ---          0.17
  49   4.08     1.70      0.462         0.268      ---          0.19
  50   4.17     1.80      0.489         0.268      ---          0.22
  51   4.25     1.90      0.516         0.268      ---          0.25
  52   4.33     2.00      0.543         0.268      ---          0.28
  53   4.42     2.10      0.571         0.268      ---          0.30
  54   4.50     2.10      0.571         0.268      ---          0.30
  55   4.58     2.20      0.598         0.268      ---          0.33
  56   4.67     2.30      0.625         0.268      ---          0.36
  57   4.75     2.40      0.652         0.268      ---          0.38
  58   4.83     2.40      0.652         0.268      ---          0.38
  59   4.92     2.50      0.679         0.268      ---          0.41
  60   5.00     2.60      0.706         0.268      ---          0.44
  61   5.08     3.10      0.842         0.268      ---          0.57
  62   5.17     3.60      0.978         0.268      ---          0.71
  63   5.25     3.90      1.060         0.268      ---          0.79
  64   5.33     4.20      1.141         0.268      ---          0.87
  65   5.42     4.70      1.277         0.268      ---          1.01
  66   5.50     5.60      1.521         0.268      ---          1.25
  67   5.58     1.90      0.516         0.268      ---          0.25
  68   5.67     0.90      0.245         0.268     0.220         0.02
  69   5.75     0.60      0.163         0.268     0.147         0.02
  70   5.83     0.50      0.136         0.268     0.122         0.01
  71   5.92     0.30      0.082         0.268     0.073         0.01
  72   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
 --------------------------------------------------------------------
  Peak flow rate of this hydrograph =      7.814(CFS)
 --------------------------------------------------------------------
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
                     6 - H O U R    S T O R M
                R u n o f f      H y d r o g r a p h
 --------------------------------------------------------------------
             Hydrograph in   5   Minute intervals ((CFS))

 --------------------------------------------------------------------
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  Time(h+m) Volume Ac.Ft   Q(CFS)  0        2.5       5.0       7.5      10.0
  -----------------------------------------------------------------------
    0+ 5       0.0002      0.03  Q         |         |         |         | 
    0+10       0.0008      0.09  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       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      0.18  Q V       |         |         |         | 
    2+35       0.0323      0.18  Q V       |         |         |         | 
    2+40       0.0335      0.18  Q V       |         |         |         | 
    2+45       0.0345      0.14  Q V       |         |         |         | 
    2+50       0.0349      0.07  Q V       |         |         |         | 
    2+55       0.0353      0.05  Q V       |         |         |         | 
    3+ 0       0.0355      0.04  Q V       |         |         |         | 
    3+ 5       0.0358      0.03  Q V       |         |         |         | 
    3+10       0.0364      0.09  Q V       |         |         |         | 
    3+15       0.0377      0.19  Q V       |         |         |         | 
    3+20       0.0392      0.21  Q V       |         |         |         | 
    3+25       0.0411      0.29  |QV       |         |         |         | 
    3+30       0.0442      0.45  |Q V      |         |         |         | 
    3+35       0.0486      0.64  | QV      |         |         |         | 
    3+40       0.0540      0.77  |  Q      |         |         |         | 
    3+45       0.0600      0.88  |  QV     |         |         |         | 
    3+50       0.0668      1.00  |  QV     |         |         |         | 
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    3+55       0.0744      1.09  |   QV    |         |         |         | 
    4+ 0       0.0827      1.21  |   QV    |         |         |         | 
    4+ 5       0.0916      1.30  |    QV   |         |         |         | 
    4+10       0.1017      1.47  |    Q V  |         |         |         | 
    4+15       0.1132      1.66  |     QV  |         |         |         | 
    4+20       0.1260      1.86  |      QV |         |         |         | 
    4+25       0.1402      2.06  |       QV|         |         |         | 
    4+30       0.1554      2.21  |       Q V         |         |         | 
    4+35       0.1713      2.31  |        Q|V        |         |         | 
    4+40       0.1885      2.49  |        Q| V       |         |         | 
    4+45       0.2070      2.69  |         Q   V     |         |         | 
    4+50       0.2264      2.83  |         |Q   V    |         |         | 
    4+55       0.2466      2.93  |         |Q    V   |         |         | 
    5+ 0       0.2680      3.11  |         | Q     V |         |         | 
    5+ 5       0.2924      3.54  |         |   Q     V         |         | 
    5+10       0.3226      4.38  |         |      Q  | V       |         | 
    5+15       0.3583      5.19  |         |         Q   V     |         | 
    5+20       0.3987      5.86  |         |         |  Q   V  |         | 
    5+25       0.4443      6.62  |         |         |     Q   V         | 
    5+30       0.4981      7.81  |         |         |         |Q  V     | 
    5+35       0.5442      6.69  |         |         |     Q   |      V  | 
    5+40       0.5639      2.86  |         |Q        |         |       V | 
    5+45       0.5725      1.24  |   Q     |         |         |        V| 
    5+50       0.5771      0.67  | Q       |         |         |        V| 
    5+55       0.5796      0.36  |Q        |         |         |        V| 
    6+ 0       0.5803      0.11  Q         |         |         |        V| 
    6+ 5       0.5806      0.04  Q         |         |         |        V| 
    6+10       0.5807      0.01  Q         |         |         |        V| 
    6+15       0.5807      0.01  Q         |         |         |        V| 
    6+20       0.5807      0.00  Q         |         |         |        V| 
    6+25       0.5807      0.00  Q         |         |         |         V 
-----------------------------------------------------------------------
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PRE-CONSTRUCTION CONDITIONS
10 YEAR 24 HOUR STORM

  U n i t   H y d r o g r a p h    A n a l y s i s

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

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ------------------------------------------------------------------------

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

 Program License Serial Number 6064

 ---------------------------------------------------------------------
  English (in-lb) 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) =   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%     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) =   0.268
 Area averaged mean soil loss (F) (In/Hr) =  0.268
 Minimum soil loss rate ((In/Hr)) =  0.134
 (for 24 hour storm duration)
 Soil low loss rate (decimal) =   0.900
 ---------------------------------------------------------------------

   U n i t  H y d r o g r a p h 
    VALLEY S-Curve
 --------------------------------------------------------------------
   Unit Hydrograph Data
 ---------------------------------------------------------------------
 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      0.028         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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  43   3.58     0.17      0.071         0.400     0.064         0.01
  44   3.67     0.17      0.071         0.399     0.064         0.01
  45   3.75     0.17      0.071         0.397     0.064         0.01
  46   3.83     0.20      0.085         0.395     0.076         0.01
  47   3.92     0.20      0.085         0.394     0.076         0.01
  48   4.00     0.20      0.085         0.392     0.076         0.01
  49   4.08     0.20      0.085         0.390     0.076         0.01
  50   4.17     0.20      0.085         0.389     0.076         0.01
  51   4.25     0.20      0.085         0.387     0.076         0.01
  52   4.33     0.23      0.099         0.385     0.089         0.01
  53   4.42     0.23      0.099         0.384     0.089         0.01
  54   4.50     0.23      0.099         0.382     0.089         0.01
  55   4.58     0.23      0.099         0.381     0.089         0.01
  56   4.67     0.23      0.099         0.379     0.089         0.01
  57   4.75     0.23      0.099         0.377     0.089         0.01
  58   4.83     0.27      0.113         0.376     0.102         0.01
  59   4.92     0.27      0.113         0.374     0.102         0.01
  60   5.00     0.27      0.113         0.372     0.102         0.01
  61   5.08     0.20      0.085         0.371     0.076         0.01
  62   5.17     0.20      0.085         0.369     0.076         0.01
  63   5.25     0.20      0.085         0.368     0.076         0.01
  64   5.33     0.23      0.099         0.366     0.089         0.01
  65   5.42     0.23      0.099         0.364     0.089         0.01
  66   5.50     0.23      0.099         0.363     0.089         0.01
  67   5.58     0.27      0.113         0.361     0.102         0.01
  68   5.67     0.27      0.113         0.360     0.102         0.01
  69   5.75     0.27      0.113         0.358     0.102         0.01
  70   5.83     0.27      0.113         0.356     0.102         0.01
  71   5.92     0.27      0.113         0.355     0.102         0.01
  72   6.00     0.27      0.113         0.353     0.102         0.01
  73   6.08     0.30      0.127         0.352     0.114         0.01
  74   6.17     0.30      0.127         0.350     0.114         0.01
  75   6.25     0.30      0.127         0.349     0.114         0.01
  76   6.33     0.30      0.127         0.347     0.114         0.01
  77   6.42     0.30      0.127         0.345     0.114         0.01
  78   6.50     0.30      0.127         0.344     0.114         0.01
  79   6.58     0.33      0.141         0.342     0.127         0.01
  80   6.67     0.33      0.141         0.341     0.127         0.01
  81   6.75     0.33      0.141         0.339     0.127         0.01
  82   6.83     0.33      0.141         0.338     0.127         0.01
  83   6.92     0.33      0.141         0.336     0.127         0.01
  84   7.00     0.33      0.141         0.335     0.127         0.01
  85   7.08     0.33      0.141         0.333     0.127         0.01
  86   7.17     0.33      0.141         0.332     0.127         0.01
  87   7.25     0.33      0.141         0.330     0.127         0.01
  88   7.33     0.37      0.155         0.329     0.140         0.02
  89   7.42     0.37      0.155         0.327     0.140         0.02
  90   7.50     0.37      0.155         0.326     0.140         0.02
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  91   7.58     0.40      0.169         0.324     0.152         0.02
  92   7.67     0.40      0.169         0.323     0.152         0.02
  93   7.75     0.40      0.169         0.321     0.152         0.02
  94   7.83     0.43      0.183         0.320     0.165         0.02
  95   7.92     0.43      0.183         0.318     0.165         0.02
  96   8.00     0.43      0.183         0.317     0.165         0.02
  97   8.08     0.50      0.212         0.315     0.191         0.02
  98   8.17     0.50      0.212         0.314     0.191         0.02
  99   8.25     0.50      0.212         0.312     0.191         0.02
 100   8.33     0.50      0.212         0.311     0.191         0.02
 101   8.42     0.50      0.212         0.309     0.191         0.02
 102   8.50     0.50      0.212         0.308     0.191         0.02
 103   8.58     0.53      0.226         0.306     0.203         0.02
 104   8.67     0.53      0.226         0.305     0.203         0.02
 105   8.75     0.53      0.226         0.304     0.203         0.02
 106   8.83     0.57      0.240         0.302     0.216         0.02
 107   8.92     0.57      0.240         0.301     0.216         0.02
 108   9.00     0.57      0.240         0.299     0.216         0.02
 109   9.08     0.63      0.268         0.298     0.241         0.03
 110   9.17     0.63      0.268         0.296     0.241         0.03
 111   9.25     0.63      0.268         0.295     0.241         0.03
 112   9.33     0.67      0.282         0.294     0.254         0.03
 113   9.42     0.67      0.282         0.292     0.254         0.03
 114   9.50     0.67      0.282         0.291     0.254         0.03
 115   9.58     0.70      0.296         0.289      ---          0.01
 116   9.67     0.70      0.296         0.288      ---          0.01
 117   9.75     0.70      0.296         0.287      ---          0.01
 118   9.83     0.73      0.311         0.285      ---          0.03
 119   9.92     0.73      0.311         0.284      ---          0.03
 120  10.00     0.73      0.311         0.283      ---          0.03
 121  10.08     0.50      0.212         0.281     0.191         0.02
 122  10.17     0.50      0.212         0.280     0.191         0.02
 123  10.25     0.50      0.212         0.278     0.191         0.02
 124  10.33     0.50      0.212         0.277     0.191         0.02
 125  10.42     0.50      0.212         0.276     0.191         0.02
 126  10.50     0.50      0.212         0.274     0.191         0.02
 127  10.58     0.67      0.282         0.273      ---          0.01
 128  10.67     0.67      0.282         0.272      ---          0.01
 129  10.75     0.67      0.282         0.270      ---          0.01
 130  10.83     0.67      0.282         0.269      ---          0.01
 131  10.92     0.67      0.282         0.268      ---          0.01
 132  11.00     0.67      0.282         0.266      ---          0.02
 133  11.08     0.63      0.268         0.265      ---          0.00
 134  11.17     0.63      0.268         0.264      ---          0.00
 135  11.25     0.63      0.268         0.263      ---          0.01
 136  11.33     0.63      0.268         0.261      ---          0.01
 137  11.42     0.63      0.268         0.260      ---          0.01
 138  11.50     0.63      0.268         0.259      ---          0.01
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 139  11.58     0.57      0.240         0.257     0.216         0.02
 140  11.67     0.57      0.240         0.256     0.216         0.02
 141  11.75     0.57      0.240         0.255     0.216         0.02
 142  11.83     0.60      0.254         0.254      ---          0.00
 143  11.92     0.60      0.254         0.252      ---          0.00
 144  12.00     0.60      0.254         0.251      ---          0.00
 145  12.08     0.83      0.353         0.250      ---          0.10
 146  12.17     0.83      0.353         0.249      ---          0.10
 147  12.25     0.83      0.353         0.247      ---          0.11
 148  12.33     0.87      0.367         0.246      ---          0.12
 149  12.42     0.87      0.367         0.245      ---          0.12
 150  12.50     0.87      0.367         0.244      ---          0.12
 151  12.58     0.93      0.395         0.242      ---          0.15
 152  12.67     0.93      0.395         0.241      ---          0.15
 153  12.75     0.93      0.395         0.240      ---          0.16
 154  12.83     0.97      0.409         0.239      ---          0.17
 155  12.92     0.97      0.409         0.238      ---          0.17
 156  13.00     0.97      0.409         0.236      ---          0.17
 157  13.08     1.13      0.480         0.235      ---          0.24
 158  13.17     1.13      0.480         0.234      ---          0.25
 159  13.25     1.13      0.480         0.233      ---          0.25
 160  13.33     1.13      0.480         0.232      ---          0.25
 161  13.42     1.13      0.480         0.230      ---          0.25
 162  13.50     1.13      0.480         0.229      ---          0.25
 163  13.58     0.77      0.325         0.228      ---          0.10
 164  13.67     0.77      0.325         0.227      ---          0.10
 165  13.75     0.77      0.325         0.226      ---          0.10
 166  13.83     0.77      0.325         0.225      ---          0.10
 167  13.92     0.77      0.325         0.223      ---          0.10
 168  14.00     0.77      0.325         0.222      ---          0.10
 169  14.08     0.90      0.381         0.221      ---          0.16
 170  14.17     0.90      0.381         0.220      ---          0.16
 171  14.25     0.90      0.381         0.219      ---          0.16
 172  14.33     0.87      0.367         0.218      ---          0.15
 173  14.42     0.87      0.367         0.217      ---          0.15
 174  14.50     0.87      0.367         0.216      ---          0.15
 175  14.58     0.87      0.367         0.214      ---          0.15
 176  14.67     0.87      0.367         0.213      ---          0.15
 177  14.75     0.87      0.367         0.212      ---          0.15
 178  14.83     0.83      0.353         0.211      ---          0.14
 179  14.92     0.83      0.353         0.210      ---          0.14
 180  15.00     0.83      0.353         0.209      ---          0.14
 181  15.08     0.80      0.339         0.208      ---          0.13
 182  15.17     0.80      0.339         0.207      ---          0.13
 183  15.25     0.80      0.339         0.206      ---          0.13
 184  15.33     0.77      0.325         0.205      ---          0.12
 185  15.42     0.77      0.325         0.204      ---          0.12
 186  15.50     0.77      0.325         0.203      ---          0.12
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 187  15.58     0.63      0.268         0.202      ---          0.07
 188  15.67     0.63      0.268         0.201      ---          0.07
 189  15.75     0.63      0.268         0.200      ---          0.07
 190  15.83     0.63      0.268         0.199      ---          0.07
 191  15.92     0.63      0.268         0.198      ---          0.07
 192  16.00     0.63      0.268         0.197      ---          0.07
 193  16.08     0.13      0.056         0.196     0.051         0.01
 194  16.17     0.13      0.056         0.195     0.051         0.01
 195  16.25     0.13      0.056         0.194     0.051         0.01
 196  16.33     0.13      0.056         0.193     0.051         0.01
 197  16.42     0.13      0.056         0.192     0.051         0.01
 198  16.50     0.13      0.056         0.191     0.051         0.01
 199  16.58     0.10      0.042         0.190     0.038         0.00
 200  16.67     0.10      0.042         0.189     0.038         0.00
 201  16.75     0.10      0.042         0.188     0.038         0.00
 202  16.83     0.10      0.042         0.187     0.038         0.00
 203  16.92     0.10      0.042         0.186     0.038         0.00
 204  17.00     0.10      0.042         0.185     0.038         0.00
 205  17.08     0.17      0.071         0.184     0.064         0.01
 206  17.17     0.17      0.071         0.183     0.064         0.01
 207  17.25     0.17      0.071         0.182     0.064         0.01
 208  17.33     0.17      0.071         0.181     0.064         0.01
 209  17.42     0.17      0.071         0.180     0.064         0.01
 210  17.50     0.17      0.071         0.179     0.064         0.01
 211  17.58     0.17      0.071         0.178     0.064         0.01
 212  17.67     0.17      0.071         0.178     0.064         0.01
 213  17.75     0.17      0.071         0.177     0.064         0.01
 214  17.83     0.13      0.056         0.176     0.051         0.01
 215  17.92     0.13      0.056         0.175     0.051         0.01
 216  18.00     0.13      0.056         0.174     0.051         0.01
 217  18.08     0.13      0.056         0.173     0.051         0.01
 218  18.17     0.13      0.056         0.172     0.051         0.01
 219  18.25     0.13      0.056         0.172     0.051         0.01
 220  18.33     0.13      0.056         0.171     0.051         0.01
 221  18.42     0.13      0.056         0.170     0.051         0.01
 222  18.50     0.13      0.056         0.169     0.051         0.01
 223  18.58     0.10      0.042         0.168     0.038         0.00
 224  18.67     0.10      0.042         0.167     0.038         0.00
 225  18.75     0.10      0.042         0.167     0.038         0.00
 226  18.83     0.07      0.028         0.166     0.025         0.00
 227  18.92     0.07      0.028         0.165     0.025         0.00
 228  19.00     0.07      0.028         0.164     0.025         0.00
 229  19.08     0.10      0.042         0.163     0.038         0.00
 230  19.17     0.10      0.042         0.163     0.038         0.00
 231  19.25     0.10      0.042         0.162     0.038         0.00
 232  19.33     0.13      0.056         0.161     0.051         0.01
 233  19.42     0.13      0.056         0.160     0.051         0.01
 234  19.50     0.13      0.056         0.160     0.051         0.01
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 235  19.58     0.10      0.042         0.159     0.038         0.00
 236  19.67     0.10      0.042         0.158     0.038         0.00
 237  19.75     0.10      0.042         0.157     0.038         0.00
 238  19.83     0.07      0.028         0.157     0.025         0.00
 239  19.92     0.07      0.028         0.156     0.025         0.00
 240  20.00     0.07      0.028         0.155     0.025         0.00
 241  20.08     0.10      0.042         0.155     0.038         0.00
 242  20.17     0.10      0.042         0.154     0.038         0.00
 243  20.25     0.10      0.042         0.153     0.038         0.00
 244  20.33     0.10      0.042         0.153     0.038         0.00
 245  20.42     0.10      0.042         0.152     0.038         0.00
 246  20.50     0.10      0.042         0.151     0.038         0.00
 247  20.58     0.10      0.042         0.151     0.038         0.00
 248  20.67     0.10      0.042         0.150     0.038         0.00
 249  20.75     0.10      0.042         0.150     0.038         0.00
 250  20.83     0.07      0.028         0.149     0.025         0.00
 251  20.92     0.07      0.028         0.148     0.025         0.00
 252  21.00     0.07      0.028         0.148     0.025         0.00
 253  21.08     0.10      0.042         0.147     0.038         0.00
 254  21.17     0.10      0.042         0.147     0.038         0.00
 255  21.25     0.10      0.042         0.146     0.038         0.00
 256  21.33     0.07      0.028         0.145     0.025         0.00
 257  21.42     0.07      0.028         0.145     0.025         0.00
 258  21.50     0.07      0.028         0.144     0.025         0.00
 259  21.58     0.10      0.042         0.144     0.038         0.00
 260  21.67     0.10      0.042         0.143     0.038         0.00
 261  21.75     0.10      0.042         0.143     0.038         0.00
 262  21.83     0.07      0.028         0.142     0.025         0.00
 263  21.92     0.07      0.028         0.142     0.025         0.00
 264  22.00     0.07      0.028         0.141     0.025         0.00
 265  22.08     0.10      0.042         0.141     0.038         0.00
 266  22.17     0.10      0.042         0.140     0.038         0.00
 267  22.25     0.10      0.042         0.140     0.038         0.00
 268  22.33     0.07      0.028         0.139     0.025         0.00
 269  22.42     0.07      0.028         0.139     0.025         0.00
 270  22.50     0.07      0.028         0.139     0.025         0.00
 271  22.58     0.07      0.028         0.138     0.025         0.00
 272  22.67     0.07      0.028         0.138     0.025         0.00
 273  22.75     0.07      0.028         0.137     0.025         0.00
 274  22.83     0.07      0.028         0.137     0.025         0.00
 275  22.92     0.07      0.028         0.137     0.025         0.00
 276  23.00     0.07      0.028         0.136     0.025         0.00
 277  23.08     0.07      0.028         0.136     0.025         0.00
 278  23.17     0.07      0.028         0.136     0.025         0.00
 279  23.25     0.07      0.028         0.136     0.025         0.00
 280  23.33     0.07      0.028         0.135     0.025         0.00
 281  23.42     0.07      0.028         0.135     0.025         0.00
 282  23.50     0.07      0.028         0.135     0.025         0.00
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 283  23.58     0.07      0.028         0.135     0.025         0.00
 284  23.67     0.07      0.028         0.134     0.025         0.00
 285  23.75     0.07      0.028         0.134     0.025         0.00
 286  23.83     0.07      0.028         0.134     0.025         0.00
 287  23.92     0.07      0.028         0.134     0.025         0.00
 288  24.00     0.07      0.028         0.134     0.025         0.00
     Sum =     100.0                                   Sum =     8.9
 Flood volume = Effective rainfall      0.74(In)
  times area       7.5(Ac.)/[(In)/(Ft.)] =       0.5(Ac.Ft)
 Total soil loss =      2.79(In)
 Total soil loss =     1.744(Ac.Ft)
 Total rainfall =      3.53(In)
 Flood volume =       20109.1 Cubic Feet
 Total soil loss =       75953.4 Cubic Feet
 --------------------------------------------------------------------
  Peak flow rate of this hydrograph =      1.886(CFS)
 --------------------------------------------------------------------
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
                     24 - H O U R    S T O R M
                R u n o f f      H y d r o g r a p h
 --------------------------------------------------------------------
             Hydrograph in   5   Minute intervals ((CFS))

 --------------------------------------------------------------------
  Time(h+m) Volume Ac.Ft   Q(CFS)  0        2.5       5.0       7.5      10.0
  -----------------------------------------------------------------------
    0+ 5       0.0000      0.01  Q         |         |         |         | 
    0+10       0.0002      0.02  Q         |         |         |         | 
    0+15       0.0003      0.02  Q         |         |         |         | 
    0+20       0.0004      0.02  Q         |         |         |         | 
    0+25       0.0006      0.03  Q         |         |         |         | 
    0+30       0.0009      0.03  Q         |         |         |         | 
    0+35       0.0011      0.03  Q         |         |         |         | 
    0+40       0.0013      0.03  Q         |         |         |         | 
    0+45       0.0015      0.03  Q         |         |         |         | 
    0+50       0.0018      0.04  Q         |         |         |         | 
    0+55       0.0020      0.04  Q         |         |         |         | 
    1+ 0       0.0023      0.04  Q         |         |         |         | 
    1+ 5       0.0026      0.04  Q         |         |         |         | 
    1+10       0.0028      0.03  Q         |         |         |         | 
    1+15       0.0031      0.03  Q         |         |         |         | 
    1+20       0.0033      0.03  Q         |         |         |         | 
    1+25       0.0035      0.03  Q         |         |         |         | 
    1+30       0.0037      0.03  Q         |         |         |         | 
    1+35       0.0039      0.03  Q         |         |         |         | 
    1+40       0.0042      0.03  Q         |         |         |         | 
    1+45       0.0044      0.03  Q         |         |         |         | 
    1+50       0.0046      0.04  Q         |         |         |         | 

Page 9



lakeshore2410
    1+55       0.0049      0.04  Q         |         |         |         | 
    2+ 0       0.0052      0.04  Q         |         |         |         | 
    2+ 5       0.0055      0.04  Q         |         |         |         | 
    2+10       0.0058      0.04  Q         |         |         |         | 
    2+15       0.0061      0.04  Q         |         |         |         | 
    2+20       0.0064      0.04  Q         |         |         |         | 
    2+25       0.0067      0.04  Q         |         |         |         | 
    2+30       0.0069      0.04  Q         |         |         |         | 
    2+35       0.0073      0.05  Q         |         |         |         | 
    2+40       0.0076      0.05  Q         |         |         |         | 
    2+45       0.0080      0.05  Q         |         |         |         | 
    2+50       0.0083      0.05  Q         |         |         |         | 
    2+55       0.0087      0.05  Q         |         |         |         | 
    3+ 0       0.0091      0.05  Q         |         |         |         | 
    3+ 5       0.0094      0.05  Q         |         |         |         | 
    3+10       0.0098      0.05  Q         |         |         |         | 
    3+15       0.0102      0.05  Q         |         |         |         | 
    3+20       0.0105      0.05  Q         |         |         |         | 
    3+25       0.0109      0.05  Q         |         |         |         | 
    3+30       0.0113      0.05  Q         |         |         |         | 
    3+35       0.0116      0.05  QV        |         |         |         | 
    3+40       0.0120      0.05  QV        |         |         |         | 
    3+45       0.0124      0.05  QV        |         |         |         | 
    3+50       0.0128      0.06  QV        |         |         |         | 
    3+55       0.0132      0.06  QV        |         |         |         | 
    4+ 0       0.0136      0.06  QV        |         |         |         | 
    4+ 5       0.0141      0.06  QV        |         |         |         | 
    4+10       0.0145      0.06  QV        |         |         |         | 
    4+15       0.0149      0.06  QV        |         |         |         | 
    4+20       0.0154      0.07  QV        |         |         |         | 
    4+25       0.0159      0.07  QV        |         |         |         | 
    4+30       0.0164      0.07  QV        |         |         |         | 
    4+35       0.0169      0.07  QV        |         |         |         | 
    4+40       0.0174      0.07  QV        |         |         |         | 
    4+45       0.0179      0.07  QV        |         |         |         | 
    4+50       0.0185      0.08  QV        |         |         |         | 
    4+55       0.0191      0.08  QV        |         |         |         | 
    5+ 0       0.0196      0.08  QV        |         |         |         | 
    5+ 5       0.0202      0.08  QV        |         |         |         | 
    5+10       0.0207      0.07  QV        |         |         |         | 
    5+15       0.0211      0.07  QV        |         |         |         | 
    5+20       0.0216      0.07  QV        |         |         |         | 
    5+25       0.0221      0.07  QV        |         |         |         | 
    5+30       0.0226      0.07  QV        |         |         |         | 
    5+35       0.0231      0.08  Q V       |         |         |         | 
    5+40       0.0237      0.08  Q V       |         |         |         | 
    5+45       0.0243      0.08  Q V       |         |         |         | 
    5+50       0.0249      0.08  Q V       |         |         |         | 
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    5+55       0.0254      0.09  Q V       |         |         |         | 
    6+ 0       0.0260      0.09  Q V       |         |         |         | 
    6+ 5       0.0266      0.09  Q V       |         |         |         | 
    6+10       0.0273      0.09  Q V       |         |         |         | 
    6+15       0.0279      0.09  Q V       |         |         |         | 
    6+20       0.0286      0.10  Q V       |         |         |         | 
    6+25       0.0293      0.10  Q V       |         |         |         | 
    6+30       0.0299      0.10  Q V       |         |         |         | 
    6+35       0.0306      0.10  Q V       |         |         |         | 
    6+40       0.0313      0.10  Q V       |         |         |         | 
    6+45       0.0320      0.11  Q V       |         |         |         | 
    6+50       0.0328      0.11  Q V       |         |         |         | 
    6+55       0.0335      0.11  Q V       |         |         |         | 
    7+ 0       0.0342      0.11  Q V       |         |         |         | 
    7+ 5       0.0350      0.11  Q  V      |         |         |         | 
    7+10       0.0357      0.11  Q  V      |         |         |         | 
    7+15       0.0364      0.11  Q  V      |         |         |         | 
    7+20       0.0372      0.11  Q  V      |         |         |         | 
    7+25       0.0380      0.11  Q  V      |         |         |         | 
    7+30       0.0388      0.12  Q  V      |         |         |         | 
    7+35       0.0396      0.12  Q  V      |         |         |         | 
    7+40       0.0405      0.13  Q  V      |         |         |         | 
    7+45       0.0414      0.13  Q  V      |         |         |         | 
    7+50       0.0423      0.13  Q  V      |         |         |         | 
    7+55       0.0432      0.14  Q  V      |         |         |         | 
    8+ 0       0.0441      0.14  Q  V      |         |         |         | 
    8+ 5       0.0451      0.14  Q  V      |         |         |         | 
    8+10       0.0462      0.15  Q   V     |         |         |         | 
    8+15       0.0473      0.16  Q   V     |         |         |         | 
    8+20       0.0484      0.16  Q   V     |         |         |         | 
    8+25       0.0495      0.16  Q   V     |         |         |         | 
    8+30       0.0506      0.16  Q   V     |         |         |         | 
    8+35       0.0517      0.16  Q   V     |         |         |         | 
    8+40       0.0529      0.17  Q   V     |         |         |         | 
    8+45       0.0540      0.17  Q   V     |         |         |         | 
    8+50       0.0552      0.17  Q   V     |         |         |         | 
    8+55       0.0565      0.18  Q   V     |         |         |         | 
    9+ 0       0.0577      0.18  Q    V    |         |         |         | 
    9+ 5       0.0590      0.19  Q    V    |         |         |         | 
    9+10       0.0604      0.20  Q    V    |         |         |         | 
    9+15       0.0617      0.20  Q    V    |         |         |         | 
    9+20       0.0632      0.20  Q    V    |         |         |         | 
    9+25       0.0646      0.21  Q    V    |         |         |         | 
    9+30       0.0661      0.21  Q    V    |         |         |         | 
    9+35       0.0672      0.17  Q    V    |         |         |         | 
    9+40       0.0678      0.09  Q    V    |         |         |         | 
    9+45       0.0684      0.08  Q    V    |         |         |         | 
    9+50       0.0692      0.11  Q    V    |         |         |         | 
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    9+55       0.0703      0.17  Q     V   |         |         |         | 
   10+ 0       0.0716      0.19  Q     V   |         |         |         | 
   10+ 5       0.0729      0.19  Q     V   |         |         |         | 
   10+10       0.0741      0.17  Q     V   |         |         |         | 
   10+15       0.0752      0.16  Q     V   |         |         |         | 
   10+20       0.0763      0.16  Q     V   |         |         |         | 
   10+25       0.0774      0.16  Q     V   |         |         |         | 
   10+30       0.0785      0.16  Q     V   |         |         |         | 
   10+35       0.0794      0.13  Q     V   |         |         |         | 
   10+40       0.0801      0.09  Q     V   |         |         |         | 
   10+45       0.0807      0.09  Q     V   |         |         |         | 
   10+50       0.0814      0.09  Q      V  |         |         |         | 
   10+55       0.0820      0.10  Q      V  |         |         |         | 
   11+ 0       0.0828      0.11  Q      V  |         |         |         | 
   11+ 5       0.0834      0.09  Q      V  |         |         |         | 
   11+10       0.0837      0.05  Q      V  |         |         |         | 
   11+15       0.0840      0.04  Q      V  |         |         |         | 
   11+20       0.0843      0.05  Q      V  |         |         |         | 
   11+25       0.0847      0.05  Q      V  |         |         |         | 
   11+30       0.0851      0.06  Q      V  |         |         |         | 
   11+35       0.0858      0.10  Q      V  |         |         |         | 
   11+40       0.0869      0.15  Q      V  |         |         |         | 
   11+45       0.0880      0.17  Q      V  |         |         |         | 
   11+50       0.0889      0.12  Q      V  |         |         |         | 
   11+55       0.0892      0.04  Q      V  |         |         |         | 
   12+ 0       0.0894      0.03  Q      V  |         |         |         | 
   12+ 5       0.0911      0.25  Q      V  |         |         |         | 
   12+10       0.0953      0.61  | Q     V |         |         |         | 
   12+15       0.1002      0.71  | Q     V |         |         |         | 
   12+20       0.1056      0.79  |  Q     V|         |         |         | 
   12+25       0.1116      0.87  |  Q     V|         |         |         | 
   12+30       0.1179      0.91  |  Q      V         |         |         | 
   12+35       0.1247      0.99  |  Q      V         |         |         | 
   12+40       0.1323      1.10  |   Q     |V        |         |         | 
   12+45       0.1402      1.14  |   Q     | V       |         |         | 
   12+50       0.1484      1.19  |   Q     | V       |         |         | 
   12+55       0.1571      1.26  |    Q    |  V      |         |         | 
   13+ 0       0.1659      1.29  |    Q    |   V     |         |         | 
   13+ 5       0.1760      1.46  |    Q    |    V    |         |         | 
   13+10       0.1879      1.73  |     Q   |     V   |         |         | 
   13+15       0.2003      1.80  |      Q  |      V  |         |         | 
   13+20       0.2129      1.84  |      Q  |       V |         |         | 
   13+25       0.2258      1.86  |      Q  |        V|         |         | 
   13+30       0.2388      1.89  |      Q  |         V         |         | 
   13+35       0.2495      1.55  |     Q   |         |V        |         | 
   13+40       0.2563      1.00  |  Q      |         | V       |         | 
   13+45       0.2623      0.86  |  Q      |         | V       |         | 
   13+50       0.2678      0.81  |  Q      |         |  V      |         | 
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   13+55       0.2732      0.78  |  Q      |         |  V      |         | 
   14+ 0       0.2785      0.76  |  Q      |         |   V     |         | 
   14+ 5       0.2847      0.90  |  Q      |         |   V     |         | 
   14+10       0.2923      1.11  |   Q     |         |    V    |         | 
   14+15       0.3004      1.17  |   Q     |         |     V   |         | 
   14+20       0.3085      1.17  |   Q     |         |     V   |         | 
   14+25       0.3163      1.14  |   Q     |         |      V  |         | 
   14+30       0.3242      1.15  |   Q     |         |       V |         | 
   14+35       0.3321      1.15  |   Q     |         |       V |         | 
   14+40       0.3401      1.15  |   Q     |         |        V|         | 
   14+45       0.3481      1.16  |   Q     |         |         V         | 
   14+50       0.3559      1.14  |   Q     |         |         V         | 
   14+55       0.3635      1.09  |   Q     |         |         |V        | 
   15+ 0       0.3710      1.09  |   Q     |         |         | V       | 
   15+ 5       0.3783      1.06  |   Q     |         |         | V       | 
   15+10       0.3853      1.01  |   Q     |         |         |  V      | 
   15+15       0.3922      1.01  |   Q     |         |         |  V      | 
   15+20       0.3990      0.98  |  Q      |         |         |   V     | 
   15+25       0.4054      0.93  |  Q      |         |         |    V    | 
   15+30       0.4118      0.92  |  Q      |         |         |    V    | 
   15+35       0.4173      0.80  |  Q      |         |         |     V   | 
   15+40       0.4214      0.60  | Q       |         |         |     V   | 
   15+45       0.4253      0.56  | Q       |         |         |     V   | 
   15+50       0.4290      0.54  | Q       |         |         |      V  | 
   15+55       0.4327      0.54  | Q       |         |         |      V  | 
   16+ 0       0.4363      0.53  | Q       |         |         |      V  | 
   16+ 5       0.4390      0.39  |Q        |         |         |       V | 
   16+10       0.4401      0.16  Q         |         |         |       V | 
   16+15       0.4408      0.10  Q         |         |         |       V | 
   16+20       0.4412      0.07  Q         |         |         |       V | 
   16+25       0.4416      0.05  Q         |         |         |       V | 
   16+30       0.4419      0.04  Q         |         |         |       V | 
   16+35       0.4422      0.04  Q         |         |         |       V | 
   16+40       0.4424      0.03  Q         |         |         |       V | 
   16+45       0.4426      0.03  Q         |         |         |       V | 
   16+50       0.4429      0.03  Q         |         |         |       V | 
   16+55       0.4431      0.03  Q         |         |         |       V | 
   17+ 0       0.4433      0.03  Q         |         |         |       V | 
   17+ 5       0.4436      0.04  Q         |         |         |       V | 
   17+10       0.4439      0.05  Q         |         |         |       V | 
   17+15       0.4443      0.05  Q         |         |         |       V | 
   17+20       0.4446      0.05  Q         |         |         |       V | 
   17+25       0.4450      0.05  Q         |         |         |       V | 
   17+30       0.4454      0.05  Q         |         |         |       V | 
   17+35       0.4457      0.05  Q         |         |         |       V | 
   17+40       0.4461      0.05  Q         |         |         |       V | 
   17+45       0.4465      0.05  Q         |         |         |       V | 
   17+50       0.4468      0.05  Q         |         |         |       V | 
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   17+55       0.4471      0.05  Q         |         |         |       V | 
   18+ 0       0.4474      0.04  Q         |         |         |       V | 
   18+ 5       0.4477      0.04  Q         |         |         |       V | 
   18+10       0.4480      0.04  Q         |         |         |       V | 
   18+15       0.4483      0.04  Q         |         |         |       V | 
   18+20       0.4486      0.04  Q         |         |         |       V | 
   18+25       0.4489      0.04  Q         |         |         |       V | 
   18+30       0.4492      0.04  Q         |         |         |       V | 
   18+35       0.4495      0.04  Q         |         |         |       V | 
   18+40       0.4497      0.03  Q         |         |         |       V | 
   18+45       0.4499      0.03  Q         |         |         |       V | 
   18+50       0.4501      0.03  Q         |         |         |        V| 
   18+55       0.4503      0.02  Q         |         |         |        V| 
   19+ 0       0.4504      0.02  Q         |         |         |        V| 
   19+ 5       0.4506      0.03  Q         |         |         |        V| 
   19+10       0.4508      0.03  Q         |         |         |        V| 
   19+15       0.4510      0.03  Q         |         |         |        V| 
   19+20       0.4513      0.03  Q         |         |         |        V| 
   19+25       0.4516      0.04  Q         |         |         |        V| 
   19+30       0.4518      0.04  Q         |         |         |        V| 
   19+35       0.4521      0.04  Q         |         |         |        V| 
   19+40       0.4523      0.03  Q         |         |         |        V| 
   19+45       0.4526      0.03  Q         |         |         |        V| 
   19+50       0.4528      0.03  Q         |         |         |        V| 
   19+55       0.4529      0.02  Q         |         |         |        V| 
   20+ 0       0.4531      0.02  Q         |         |         |        V| 
   20+ 5       0.4533      0.03  Q         |         |         |        V| 
   20+10       0.4535      0.03  Q         |         |         |        V| 
   20+15       0.4537      0.03  Q         |         |         |        V| 
   20+20       0.4539      0.03  Q         |         |         |        V| 
   20+25       0.4541      0.03  Q         |         |         |        V| 
   20+30       0.4543      0.03  Q         |         |         |        V| 
   20+35       0.4546      0.03  Q         |         |         |        V| 
   20+40       0.4548      0.03  Q         |         |         |        V| 
   20+45       0.4550      0.03  Q         |         |         |        V| 
   20+50       0.4552      0.03  Q         |         |         |        V| 
   20+55       0.4554      0.02  Q         |         |         |        V| 
   21+ 0       0.4555      0.02  Q         |         |         |        V| 
   21+ 5       0.4557      0.03  Q         |         |         |        V| 
   21+10       0.4559      0.03  Q         |         |         |        V| 
   21+15       0.4561      0.03  Q         |         |         |        V| 
   21+20       0.4563      0.03  Q         |         |         |        V| 
   21+25       0.4565      0.02  Q         |         |         |        V| 
   21+30       0.4566      0.02  Q         |         |         |        V| 
   21+35       0.4568      0.03  Q         |         |         |        V| 
   21+40       0.4570      0.03  Q         |         |         |        V| 
   21+45       0.4572      0.03  Q         |         |         |        V| 
   21+50       0.4574      0.03  Q         |         |         |        V| 
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   21+55       0.4576      0.02  Q         |         |         |        V| 
   22+ 0       0.4577      0.02  Q         |         |         |        V| 
   22+ 5       0.4579      0.03  Q         |         |         |        V| 
   22+10       0.4581      0.03  Q         |         |         |        V| 
   22+15       0.4583      0.03  Q         |         |         |        V| 
   22+20       0.4585      0.03  Q         |         |         |        V| 
   22+25       0.4587      0.02  Q         |         |         |        V| 
   22+30       0.4588      0.02  Q         |         |         |        V| 
   22+35       0.4590      0.02  Q         |         |         |        V| 
   22+40       0.4591      0.02  Q         |         |         |        V| 
   22+45       0.4593      0.02  Q         |         |         |        V| 
   22+50       0.4594      0.02  Q         |         |         |        V| 
   22+55       0.4596      0.02  Q         |         |         |        V| 
   23+ 0       0.4597      0.02  Q         |         |         |        V| 
   23+ 5       0.4599      0.02  Q         |         |         |        V| 
   23+10       0.4600      0.02  Q         |         |         |        V| 
   23+15       0.4602      0.02  Q         |         |         |        V| 
   23+20       0.4603      0.02  Q         |         |         |        V| 
   23+25       0.4604      0.02  Q         |         |         |        V| 
   23+30       0.4606      0.02  Q         |         |         |        V| 
   23+35       0.4607      0.02  Q         |         |         |        V| 
   23+40       0.4609      0.02  Q         |         |         |        V| 
   23+45       0.4610      0.02  Q         |         |         |        V| 
   23+50       0.4612      0.02  Q         |         |         |        V| 
   23+55       0.4613      0.02  Q         |         |         |        V| 
   24+ 0       0.4615      0.02  Q         |         |         |        V| 
   24+ 5       0.4616      0.02  Q         |         |         |        V| 
   24+10       0.4616      0.00  Q         |         |         |        V| 
   24+15       0.4616      0.00  Q         |         |         |        V| 
   24+20       0.4616      0.00  Q         |         |         |        V| 
   24+25       0.4616      0.00  Q         |         |         |        V| 
-----------------------------------------------------------------------
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lakeshore1100
PRE-CONSTRUCTION CONDITIONS
100 YEAR 1 HOUR STORM

  U n i t   H y d r o g r a p h    A n a l y s i s

  Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2004, Version 7.0
   Study date  12/27/16 File: lakeshore1100.out

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ------------------------------------------------------------------------

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

 Program License Serial Number 6064

 ---------------------------------------------------------------------
  English (in-lb) 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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 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%     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) =  0.132
 Minimum soil loss rate ((In/Hr)) =  0.066
 (for 24 hour storm duration)
 Soil low loss rate (decimal) =   0.900
 ---------------------------------------------------------------------
 Slope of intensity-duration curve for a 1 hour storm =0.4800
 ----------------------------------------------------------------------

   U n i t  H y d r o g r a p h 
    VALLEY S-Curve
 --------------------------------------------------------------------
   Unit Hydrograph Data
 ---------------------------------------------------------------------
 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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     5   0.417        669.105          2.963              0.224
     6   0.500        802.926          2.241              0.169
                               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     4.40      0.792         0.132      ---          0.66
   2   0.17     4.50      0.810         0.132      ---          0.68
   3   0.25     5.40      0.972         0.132      ---          0.84
   4   0.33     5.40      0.972         0.132      ---          0.84
   5   0.42     5.70      1.026         0.132      ---          0.89
   6   0.50     6.40      1.152         0.132      ---          1.02
   7   0.58     7.90      1.422         0.132      ---          1.29
   8   0.67     9.10      1.638         0.132      ---          1.51
   9   0.75    12.80      2.304         0.132      ---          2.17
  10   0.83    25.60      4.608         0.132      ---          4.48
  11   0.92     7.90      1.422         0.132      ---          1.29
  12   1.00     4.90      0.882         0.132      ---          0.75
     Sum =     100.0                                   Sum =    16.4
 Flood volume = Effective rainfall      1.37(In)
  times area       7.5(Ac.)/[(In)/(Ft.)] =       0.9(Ac.Ft)
 Total soil loss =      0.13(In)
 Total soil loss =     0.083(Ac.Ft)
 Total rainfall =      1.50(In)
 Flood volume =       37233.4 Cubic Feet
 Total soil loss =        3601.3 Cubic Feet
 --------------------------------------------------------------------
  Peak flow rate of this hydrograph =     22.196(CFS)
 --------------------------------------------------------------------
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
                     1 - H O U R    S T O R M
                R u n o f f      H y d r o g r a p h
 --------------------------------------------------------------------
             Hydrograph in   5   Minute intervals ((CFS))

 --------------------------------------------------------------------
  Time(h+m) Volume Ac.Ft   Q(CFS)  0        7.5      15.0      22.5      30.0
  -----------------------------------------------------------------------
    0+ 5       0.0100      1.45  VQ        |         |         |         | 
    0+10       0.0368      3.89  |V   Q    |         |         |         | 
    0+15       0.0706      4.92  |  V  Q   |         |         |         | 
    0+20       0.1106      5.80  |    V Q  |         |         |         | 
    0+25       0.1534      6.22  |      VQ |         |         |         | 
    0+30       0.2007      6.87  |        Q|         |         |         | 
    0+35       0.2559      8.02  |         QV        |         |         | 
    0+40       0.3223      9.64  |         | Q  V    |         |         | 
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    0+45       0.4063     12.20  |         |     Q  V|         |         | 
    0+50       0.5443     20.03  |         |         |    VQ   |         | 
    0+55       0.6972     22.20  |         |         |        Q| V       | 
    1+ 0       0.7793     11.92  |         |    Q    |         |     V   | 
    1+ 5       0.8240      6.50  |       Q |         |         |       V | 
    1+10       0.8419      2.59  |  Q      |         |         |        V| 
    1+15       0.8512      1.36  |Q        |         |         |        V| 
    1+20       0.8539      0.39  Q         |         |         |        V| 
    1+25       0.8548      0.13  Q         |         |         |         V 
-----------------------------------------------------------------------
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lakeshore3100
PRE-CONSTRUCTION CONDITIONS
100 YEAR 3 HOUR STORM

  U n i t   H y d r o g r a p h    A n a l y s i s

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

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ------------------------------------------------------------------------

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

 Program License Serial Number 6064

 ---------------------------------------------------------------------
  English (in-lb) 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) =  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%     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) =  0.132
 Minimum soil loss rate ((In/Hr)) =  0.066
 (for 24 hour storm duration)
 Soil low loss rate (decimal) =   0.900
 ---------------------------------------------------------------------

   U n i t  H y d r o g r a p h 
    VALLEY S-Curve
 --------------------------------------------------------------------
   Unit Hydrograph Data
 ---------------------------------------------------------------------
 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      0.390         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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 Flood volume =       57256.3 Cubic Feet
 Total soil loss =       10804.0 Cubic Feet
 --------------------------------------------------------------------
  Peak flow rate of this hydrograph =     15.235(CFS)
 --------------------------------------------------------------------
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
                     3 - H O U R    S T O R M
                R u n o f f      H y d r o g r a p h
 --------------------------------------------------------------------
             Hydrograph in   5   Minute intervals ((CFS))

 --------------------------------------------------------------------
  Time(h+m) Volume Ac.Ft   Q(CFS)  0        5.0      10.0      15.0      20.0
  -----------------------------------------------------------------------
    0+ 5       0.0039      0.57  VQ        |         |         |         | 
    0+10       0.0143      1.50  V  Q      |         |         |         | 
    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  |  V Q    |         |         |         | 
    0+45       0.1273      2.96  |  V Q    |         |         |         | 
    0+50       0.1468      2.83  |   VQ    |         |         |         | 
    0+55       0.1648      2.60  |    Q    |         |         |         | 
    1+ 0       0.1838      2.77  |    Q    |         |         |         | 
    1+ 5       0.2062      3.25  |     Q   |         |         |         | 
    1+10       0.2320      3.74  |      Q  |         |         |         | 
    1+15       0.2586      3.87  |      Q  |         |         |         | 
    1+20       0.2848      3.80  |      QV |         |         |         | 
    1+25       0.3125      4.02  |       QV|         |         |         | 
    1+30       0.3448      4.70  |        QV         |         |         | 
    1+35       0.3776      4.75  |        Q|V        |         |         | 
    1+40       0.4100      4.71  |        Q| V       |         |         | 
    1+45       0.4472      5.40  |         Q  V      |         |         | 
    1+50       0.4885      6.00  |         | Q V     |         |         | 
    1+55       0.5287      5.84  |         |Q    V   |         |         | 
    2+ 0       0.5681      5.71  |         |Q     V  |         |         | 
    2+ 5       0.6084      5.86  |         |Q      V |         |         | 
    2+10       0.6547      6.72  |         |  Q     V|         |         | 
    2+15       0.7129      8.46  |         |     Q   |V        |         | 
    2+20       0.7726      8.66  |         |      Q  |  V      |         | 
    2+25       0.8384      9.57  |         |        Q|    V    |         | 
    2+30       0.9297     13.26  |         |         |     Q V |         | 
    2+35       1.0347     15.24  |         |         |         QV        | 
    2+40       1.1392     15.19  |         |         |         Q   V     | 
    2+45       1.2120     10.56  |         |         |Q        |     V   | 
    2+50       1.2523      5.85  |         |Q        |         |       V | 
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    2+55       1.2823      4.35  |       Q |         |         |        V| 
    3+ 0       1.3024      2.92  |    Q    |         |         |        V| 
    3+ 5       1.3099      1.10  | Q       |         |         |        V| 
    3+10       1.3126      0.38  Q         |         |         |        V| 
    3+15       1.3138      0.18  Q         |         |         |        V| 
    3+20       1.3144      0.08  Q         |         |         |        V| 
    3+25       1.3144      0.01  Q         |         |         |        V| 
-----------------------------------------------------------------------
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lakeshore6100
PRE-CONSTRUCTION CONDITIONS
100 YEAR 6 HOUR STORM

  U n i t   H y d r o g r a p h    A n a l y s i s

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

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ------------------------------------------------------------------------

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

 Program License Serial Number 6064

 ---------------------------------------------------------------------
  English (in-lb) 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%     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) =  0.132
 Minimum soil loss rate ((In/Hr)) =  0.066
 (for 24 hour storm duration)
 Soil low loss rate (decimal) =   0.900
 ---------------------------------------------------------------------

   U n i t  H y d r o g r a p h 
    VALLEY S-Curve
 --------------------------------------------------------------------
   Unit Hydrograph Data
 ---------------------------------------------------------------------
 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

Page 2



lakeshore6100
                               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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  43   3.58     1.40      0.588         0.132      ---          0.46
  44   3.67     1.40      0.588         0.132      ---          0.46
  45   3.75     1.50      0.630         0.132      ---          0.50
  46   3.83     1.50      0.630         0.132      ---          0.50
  47   3.92     1.60      0.672         0.132      ---          0.54
  48   4.00     1.60      0.672         0.132      ---          0.54
  49   4.08     1.70      0.714         0.132      ---          0.58
  50   4.17     1.80      0.756         0.132      ---          0.62
  51   4.25     1.90      0.798         0.132      ---          0.67
  52   4.33     2.00      0.840         0.132      ---          0.71
  53   4.42     2.10      0.882         0.132      ---          0.75
  54   4.50     2.10      0.882         0.132      ---          0.75
  55   4.58     2.20      0.924         0.132      ---          0.79
  56   4.67     2.30      0.966         0.132      ---          0.83
  57   4.75     2.40      1.008         0.132      ---          0.88
  58   4.83     2.40      1.008         0.132      ---          0.88
  59   4.92     2.50      1.050         0.132      ---          0.92
  60   5.00     2.60      1.092         0.132      ---          0.96
  61   5.08     3.10      1.302         0.132      ---          1.17
  62   5.17     3.60      1.512         0.132      ---          1.38
  63   5.25     3.90      1.638         0.132      ---          1.51
  64   5.33     4.20      1.764         0.132      ---          1.63
  65   5.42     4.70      1.974         0.132      ---          1.84
  66   5.50     5.60      2.352         0.132      ---          2.22
  67   5.58     1.90      0.798         0.132      ---          0.67
  68   5.67     0.90      0.378         0.132      ---          0.25
  69   5.75     0.60      0.252         0.132      ---          0.12
  70   5.83     0.50      0.210         0.132      ---          0.08
  71   5.92     0.30      0.126         0.132     0.113         0.01
  72   6.00     0.20      0.084         0.132     0.076         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
 --------------------------------------------------------------------
  Peak flow rate of this hydrograph =     14.209(CFS)
 --------------------------------------------------------------------
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
                     6 - H O U R    S T O R M
                R u n o f f      H y d r o g r a p h
 --------------------------------------------------------------------
             Hydrograph in   5   Minute intervals ((CFS))

 --------------------------------------------------------------------
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  Time(h+m) Volume Ac.Ft   Q(CFS)  0        5.0      10.0      15.0      20.0
  -----------------------------------------------------------------------
    0+ 5       0.0012      0.17  Q         |         |         |         | 
    0+10       0.0049      0.55  VQ        |         |         |         | 
    0+15       0.0102      0.77  VQ        |         |         |         | 
    0+20       0.0160      0.84  VQ        |         |         |         | 
    0+25       0.0221      0.88  VQ        |         |         |         | 
    0+30       0.0289      0.99  VQ        |         |         |         | 
    0+35       0.0368      1.15  V Q       |         |         |         | 
    0+40       0.0450      1.19  |VQ       |         |         |         | 
    0+45       0.0533      1.21  |VQ       |         |         |         | 
    0+50       0.0617      1.22  |VQ       |         |         |         | 
    0+55       0.0701      1.22  |VQ       |         |         |         | 
    1+ 0       0.0792      1.32  |VQ       |         |         |         | 
    1+ 5       0.0893      1.47  | Q       |         |         |         | 
    1+10       0.0996      1.51  | VQ      |         |         |         | 
    1+15       0.1101      1.52  | VQ      |         |         |         | 
    1+20       0.1207      1.53  | VQ      |         |         |         | 
    1+25       0.1313      1.54  |  Q      |         |         |         | 
    1+30       0.1419      1.54  |  Q      |         |         |         | 
    1+35       0.1525      1.54  |  Q      |         |         |         | 
    1+40       0.1631      1.54  |  Q      |         |         |         | 
    1+45       0.1738      1.54  |  QV     |         |         |         | 
    1+50       0.1844      1.54  |  QV     |         |         |         | 
    1+55       0.1950      1.54  |  QV     |         |         |         | 
    2+ 0       0.2062      1.63  |  QV     |         |         |         | 
    2+ 5       0.2179      1.69  |  Q V    |         |         |         | 
    2+10       0.2294      1.67  |  Q V    |         |         |         | 
    2+15       0.2418      1.80  |  Q V    |         |         |         | 
    2+20       0.2544      1.83  |  Q  V   |         |         |         | 
    2+25       0.2672      1.85  |  Q  V   |         |         |         | 
    2+30       0.2799      1.85  |  Q  V   |         |         |         | 
    2+35       0.2927      1.86  |  Q  V   |         |         |         | 
    2+40       0.3055      1.86  |  Q   V  |         |         |         | 
    2+45       0.3189      1.95  |  Q   V  |         |         |         | 
    2+50       0.3334      2.10  |   Q  V  |         |         |         | 
    2+55       0.3482      2.14  |   Q   V |         |         |         | 
    3+ 0       0.3631      2.16  |   Q   V |         |         |         | 
    3+ 5       0.3780      2.17  |   Q   V |         |         |         | 
    3+10       0.3936      2.27  |   Q    V|         |         |         | 
    3+15       0.4103      2.42  |   Q    V|         |         |         | 
    3+20       0.4272      2.46  |   Q     V         |         |         | 
    3+25       0.4449      2.57  |    Q    V         |         |         | 
    3+30       0.4644      2.82  |    Q    V         |         |         | 
    3+35       0.4858      3.11  |     Q   |V        |         |         | 
    3+40       0.5087      3.32  |     Q   | V       |         |         | 
    3+45       0.5327      3.48  |     Q   | V       |         |         | 
    3+50       0.5579      3.67  |      Q  |  V      |         |         | 
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    3+55       0.5842      3.82  |      Q  |  V      |         |         | 
    4+ 0       0.6117      3.99  |      Q  |   V     |         |         | 
    4+ 5       0.6402      4.13  |       Q |    V    |         |         | 
    4+10       0.6705      4.40  |       Q |    V    |         |         | 
    4+15       0.7028      4.70  |        Q|     V   |         |         | 
    4+20       0.7373      5.00  |         Q      V  |         |         | 
    4+25       0.7739      5.31  |         Q       V |         |         | 
    4+30       0.8120      5.54  |         |Q       V|         |         | 
    4+35       0.8513      5.70  |         |Q        V         |         | 
    4+40       0.8925      5.98  |         |Q        |V        |         | 
    4+45       0.9358      6.28  |         | Q       | V       |         | 
    4+50       0.9806      6.50  |         | Q       |  V      |         | 
    4+55       1.0264      6.66  |         |  Q      |   V     |         | 
    5+ 0       1.0742      6.94  |         |  Q      |    V    |         | 
    5+ 5       1.1266      7.61  |         |    Q    |     V   |         | 
    5+10       1.1878      8.89  |         |      Q  |       V |         | 
    5+15       1.2578     10.16  |         |         Q        V|         | 
    5+20       1.3348     11.19  |         |         | Q       |V        | 
    5+25       1.4200     12.36  |         |         |   Q     |  V      | 
    5+30       1.5178     14.21  |         |         |       Q |    V    | 
    5+35       1.6037     12.48  |         |         |   Q     |      V  | 
    5+40       1.6478      6.39  |         | Q       |         |       V | 
    5+45       1.6710      3.37  |     Q   |         |         |        V| 
    5+50       1.6842      1.92  |  Q      |         |         |        V| 
    5+55       1.6914      1.05  | Q       |         |         |        V| 
    6+ 0       1.6938      0.35  Q         |         |         |        V| 
    6+ 5       1.6948      0.14  Q         |         |         |        V| 
    6+10       1.6952      0.05  Q         |         |         |        V| 
    6+15       1.6953      0.02  Q         |         |         |        V| 
    6+20       1.6953      0.00  Q         |         |         |        V| 
    6+25       1.6953      0.00  Q         |         |         |         V 
-----------------------------------------------------------------------
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lakeshore24100
PRE-CONSTRUCTION CONDITIONS
100 YEAR 24 HOUR STORM

  U n i t   H y d r o g r a p h    A n a l y s i s

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

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ------------------------------------------------------------------------

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

 Program License Serial Number 6064

 ---------------------------------------------------------------------
  English (in-lb) 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%     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) =  0.132
 Minimum soil loss rate ((In/Hr)) =  0.066
 (for 24 hour storm duration)
 Soil low loss rate (decimal) =   0.900
 ---------------------------------------------------------------------

   U n i t  H y d r o g r a p h 
    VALLEY S-Curve
 --------------------------------------------------------------------
   Unit Hydrograph Data
 ---------------------------------------------------------------------
 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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  43   3.58     0.17      0.100         0.198     0.090         0.01
  44   3.67     0.17      0.100         0.197     0.090         0.01
  45   3.75     0.17      0.100         0.196     0.090         0.01
  46   3.83     0.20      0.120         0.195     0.108         0.01
  47   3.92     0.20      0.120         0.195     0.108         0.01
  48   4.00     0.20      0.120         0.194     0.108         0.01
  49   4.08     0.20      0.120         0.193     0.108         0.01
  50   4.17     0.20      0.120         0.192     0.108         0.01
  51   4.25     0.20      0.120         0.191     0.108         0.01
  52   4.33     0.23      0.140         0.191     0.126         0.01
  53   4.42     0.23      0.140         0.190     0.126         0.01
  54   4.50     0.23      0.140         0.189     0.126         0.01
  55   4.58     0.23      0.140         0.188     0.126         0.01
  56   4.67     0.23      0.140         0.187     0.126         0.01
  57   4.75     0.23      0.140         0.186     0.126         0.01
  58   4.83     0.27      0.160         0.186     0.144         0.02
  59   4.92     0.27      0.160         0.185     0.144         0.02
  60   5.00     0.27      0.160         0.184     0.144         0.02
  61   5.08     0.20      0.120         0.183     0.108         0.01
  62   5.17     0.20      0.120         0.182     0.108         0.01
  63   5.25     0.20      0.120         0.182     0.108         0.01
  64   5.33     0.23      0.140         0.181     0.126         0.01
  65   5.42     0.23      0.140         0.180     0.126         0.01
  66   5.50     0.23      0.140         0.179     0.126         0.01
  67   5.58     0.27      0.160         0.179     0.144         0.02
  68   5.67     0.27      0.160         0.178     0.144         0.02
  69   5.75     0.27      0.160         0.177     0.144         0.02
  70   5.83     0.27      0.160         0.176     0.144         0.02
  71   5.92     0.27      0.160         0.175     0.144         0.02
  72   6.00     0.27      0.160         0.175     0.144         0.02
  73   6.08     0.30      0.180         0.174      ---          0.01
  74   6.17     0.30      0.180         0.173      ---          0.01
  75   6.25     0.30      0.180         0.172      ---          0.01
  76   6.33     0.30      0.180         0.172      ---          0.01
  77   6.42     0.30      0.180         0.171      ---          0.01
  78   6.50     0.30      0.180         0.170      ---          0.01
  79   6.58     0.33      0.200         0.169      ---          0.03
  80   6.67     0.33      0.200         0.168      ---          0.03
  81   6.75     0.33      0.200         0.168      ---          0.03
  82   6.83     0.33      0.200         0.167      ---          0.03
  83   6.92     0.33      0.200         0.166      ---          0.03
  84   7.00     0.33      0.200         0.165      ---          0.03
  85   7.08     0.33      0.200         0.165      ---          0.04
  86   7.17     0.33      0.200         0.164      ---          0.04
  87   7.25     0.33      0.200         0.163      ---          0.04
  88   7.33     0.37      0.220         0.162      ---          0.06
  89   7.42     0.37      0.220         0.162      ---          0.06
  90   7.50     0.37      0.220         0.161      ---          0.06
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  91   7.58     0.40      0.240         0.160      ---          0.08
  92   7.67     0.40      0.240         0.159      ---          0.08
  93   7.75     0.40      0.240         0.159      ---          0.08
  94   7.83     0.43      0.260         0.158      ---          0.10
  95   7.92     0.43      0.260         0.157      ---          0.10
  96   8.00     0.43      0.260         0.157      ---          0.10
  97   8.08     0.50      0.300         0.156      ---          0.14
  98   8.17     0.50      0.300         0.155      ---          0.14
  99   8.25     0.50      0.300         0.154      ---          0.15
 100   8.33     0.50      0.300         0.154      ---          0.15
 101   8.42     0.50      0.300         0.153      ---          0.15
 102   8.50     0.50      0.300         0.152      ---          0.15
 103   8.58     0.53      0.320         0.152      ---          0.17
 104   8.67     0.53      0.320         0.151      ---          0.17
 105   8.75     0.53      0.320         0.150      ---          0.17
 106   8.83     0.57      0.340         0.149      ---          0.19
 107   8.92     0.57      0.340         0.149      ---          0.19
 108   9.00     0.57      0.340         0.148      ---          0.19
 109   9.08     0.63      0.380         0.147      ---          0.23
 110   9.17     0.63      0.380         0.147      ---          0.23
 111   9.25     0.63      0.380         0.146      ---          0.23
 112   9.33     0.67      0.400         0.145      ---          0.25
 113   9.42     0.67      0.400         0.144      ---          0.26
 114   9.50     0.67      0.400         0.144      ---          0.26
 115   9.58     0.70      0.420         0.143      ---          0.28
 116   9.67     0.70      0.420         0.142      ---          0.28
 117   9.75     0.70      0.420         0.142      ---          0.28
 118   9.83     0.73      0.440         0.141      ---          0.30
 119   9.92     0.73      0.440         0.140      ---          0.30
 120  10.00     0.73      0.440         0.140      ---          0.30
 121  10.08     0.50      0.300         0.139      ---          0.16
 122  10.17     0.50      0.300         0.138      ---          0.16
 123  10.25     0.50      0.300         0.138      ---          0.16
 124  10.33     0.50      0.300         0.137      ---          0.16
 125  10.42     0.50      0.300         0.136      ---          0.16
 126  10.50     0.50      0.300         0.136      ---          0.16
 127  10.58     0.67      0.400         0.135      ---          0.26
 128  10.67     0.67      0.400         0.134      ---          0.27
 129  10.75     0.67      0.400         0.134      ---          0.27
 130  10.83     0.67      0.400         0.133      ---          0.27
 131  10.92     0.67      0.400         0.132      ---          0.27
 132  11.00     0.67      0.400         0.132      ---          0.27
 133  11.08     0.63      0.380         0.131      ---          0.25
 134  11.17     0.63      0.380         0.130      ---          0.25
 135  11.25     0.63      0.380         0.130      ---          0.25
 136  11.33     0.63      0.380         0.129      ---          0.25
 137  11.42     0.63      0.380         0.129      ---          0.25
 138  11.50     0.63      0.380         0.128      ---          0.25
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 139  11.58     0.57      0.340         0.127      ---          0.21
 140  11.67     0.57      0.340         0.127      ---          0.21
 141  11.75     0.57      0.340         0.126      ---          0.21
 142  11.83     0.60      0.360         0.125      ---          0.23
 143  11.92     0.60      0.360         0.125      ---          0.24
 144  12.00     0.60      0.360         0.124      ---          0.24
 145  12.08     0.83      0.500         0.123      ---          0.38
 146  12.17     0.83      0.500         0.123      ---          0.38
 147  12.25     0.83      0.500         0.122      ---          0.38
 148  12.33     0.87      0.520         0.122      ---          0.40
 149  12.42     0.87      0.520         0.121      ---          0.40
 150  12.50     0.87      0.520         0.120      ---          0.40
 151  12.58     0.93      0.560         0.120      ---          0.44
 152  12.67     0.93      0.560         0.119      ---          0.44
 153  12.75     0.93      0.560         0.119      ---          0.44
 154  12.83     0.97      0.580         0.118      ---          0.46
 155  12.92     0.97      0.580         0.117      ---          0.46
 156  13.00     0.97      0.580         0.117      ---          0.46
 157  13.08     1.13      0.680         0.116      ---          0.56
 158  13.17     1.13      0.680         0.116      ---          0.56
 159  13.25     1.13      0.680         0.115      ---          0.56
 160  13.33     1.13      0.680         0.114      ---          0.57
 161  13.42     1.13      0.680         0.114      ---          0.57
 162  13.50     1.13      0.680         0.113      ---          0.57
 163  13.58     0.77      0.460         0.113      ---          0.35
 164  13.67     0.77      0.460         0.112      ---          0.35
 165  13.75     0.77      0.460         0.112      ---          0.35
 166  13.83     0.77      0.460         0.111      ---          0.35
 167  13.92     0.77      0.460         0.110      ---          0.35
 168  14.00     0.77      0.460         0.110      ---          0.35
 169  14.08     0.90      0.540         0.109      ---          0.43
 170  14.17     0.90      0.540         0.109      ---          0.43
 171  14.25     0.90      0.540         0.108      ---          0.43
 172  14.33     0.87      0.520         0.108      ---          0.41
 173  14.42     0.87      0.520         0.107      ---          0.41
 174  14.50     0.87      0.520         0.107      ---          0.41
 175  14.58     0.87      0.520         0.106      ---          0.41
 176  14.67     0.87      0.520         0.105      ---          0.41
 177  14.75     0.87      0.520         0.105      ---          0.42
 178  14.83     0.83      0.500         0.104      ---          0.40
 179  14.92     0.83      0.500         0.104      ---          0.40
 180  15.00     0.83      0.500         0.103      ---          0.40
 181  15.08     0.80      0.480         0.103      ---          0.38
 182  15.17     0.80      0.480         0.102      ---          0.38
 183  15.25     0.80      0.480         0.102      ---          0.38
 184  15.33     0.77      0.460         0.101      ---          0.36
 185  15.42     0.77      0.460         0.101      ---          0.36
 186  15.50     0.77      0.460         0.100      ---          0.36
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 187  15.58     0.63      0.380         0.100      ---          0.28
 188  15.67     0.63      0.380         0.099      ---          0.28
 189  15.75     0.63      0.380         0.099      ---          0.28
 190  15.83     0.63      0.380         0.098      ---          0.28
 191  15.92     0.63      0.380         0.098      ---          0.28
 192  16.00     0.63      0.380         0.097      ---          0.28
 193  16.08     0.13      0.080         0.097     0.072         0.01
 194  16.17     0.13      0.080         0.096     0.072         0.01
 195  16.25     0.13      0.080         0.096     0.072         0.01
 196  16.33     0.13      0.080         0.095     0.072         0.01
 197  16.42     0.13      0.080         0.095     0.072         0.01
 198  16.50     0.13      0.080         0.094     0.072         0.01
 199  16.58     0.10      0.060         0.094     0.054         0.01
 200  16.67     0.10      0.060         0.093     0.054         0.01
 201  16.75     0.10      0.060         0.093     0.054         0.01
 202  16.83     0.10      0.060         0.092     0.054         0.01
 203  16.92     0.10      0.060         0.092     0.054         0.01
 204  17.00     0.10      0.060         0.091     0.054         0.01
 205  17.08     0.17      0.100         0.091      ---          0.01
 206  17.17     0.17      0.100         0.090      ---          0.01
 207  17.25     0.17      0.100         0.090      ---          0.01
 208  17.33     0.17      0.100         0.090      ---          0.01
 209  17.42     0.17      0.100         0.089      ---          0.01
 210  17.50     0.17      0.100         0.089      ---          0.01
 211  17.58     0.17      0.100         0.088      ---          0.01
 212  17.67     0.17      0.100         0.088      ---          0.01
 213  17.75     0.17      0.100         0.087      ---          0.01
 214  17.83     0.13      0.080         0.087     0.072         0.01
 215  17.92     0.13      0.080         0.086     0.072         0.01
 216  18.00     0.13      0.080         0.086     0.072         0.01
 217  18.08     0.13      0.080         0.086     0.072         0.01
 218  18.17     0.13      0.080         0.085     0.072         0.01
 219  18.25     0.13      0.080         0.085     0.072         0.01
 220  18.33     0.13      0.080         0.084     0.072         0.01
 221  18.42     0.13      0.080         0.084     0.072         0.01
 222  18.50     0.13      0.080         0.084     0.072         0.01
 223  18.58     0.10      0.060         0.083     0.054         0.01
 224  18.67     0.10      0.060         0.083     0.054         0.01
 225  18.75     0.10      0.060         0.082     0.054         0.01
 226  18.83     0.07      0.040         0.082     0.036         0.00
 227  18.92     0.07      0.040         0.082     0.036         0.00
 228  19.00     0.07      0.040         0.081     0.036         0.00
 229  19.08     0.10      0.060         0.081     0.054         0.01
 230  19.17     0.10      0.060         0.080     0.054         0.01
 231  19.25     0.10      0.060         0.080     0.054         0.01
 232  19.33     0.13      0.080         0.080      ---          0.00
 233  19.42     0.13      0.080         0.079      ---          0.00
 234  19.50     0.13      0.080         0.079      ---          0.00
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 235  19.58     0.10      0.060         0.079     0.054         0.01
 236  19.67     0.10      0.060         0.078     0.054         0.01
 237  19.75     0.10      0.060         0.078     0.054         0.01
 238  19.83     0.07      0.040         0.078     0.036         0.00
 239  19.92     0.07      0.040         0.077     0.036         0.00
 240  20.00     0.07      0.040         0.077     0.036         0.00
 241  20.08     0.10      0.060         0.076     0.054         0.01
 242  20.17     0.10      0.060         0.076     0.054         0.01
 243  20.25     0.10      0.060         0.076     0.054         0.01
 244  20.33     0.10      0.060         0.075     0.054         0.01
 245  20.42     0.10      0.060         0.075     0.054         0.01
 246  20.50     0.10      0.060         0.075     0.054         0.01
 247  20.58     0.10      0.060         0.075     0.054         0.01
 248  20.67     0.10      0.060         0.074     0.054         0.01
 249  20.75     0.10      0.060         0.074     0.054         0.01
 250  20.83     0.07      0.040         0.074     0.036         0.00
 251  20.92     0.07      0.040         0.073     0.036         0.00
 252  21.00     0.07      0.040         0.073     0.036         0.00
 253  21.08     0.10      0.060         0.073     0.054         0.01
 254  21.17     0.10      0.060         0.072     0.054         0.01
 255  21.25     0.10      0.060         0.072     0.054         0.01
 256  21.33     0.07      0.040         0.072     0.036         0.00
 257  21.42     0.07      0.040         0.072     0.036         0.00
 258  21.50     0.07      0.040         0.071     0.036         0.00
 259  21.58     0.10      0.060         0.071     0.054         0.01
 260  21.67     0.10      0.060         0.071     0.054         0.01
 261  21.75     0.10      0.060         0.071     0.054         0.01
 262  21.83     0.07      0.040         0.070     0.036         0.00
 263  21.92     0.07      0.040         0.070     0.036         0.00
 264  22.00     0.07      0.040         0.070     0.036         0.00
 265  22.08     0.10      0.060         0.070     0.054         0.01
 266  22.17     0.10      0.060         0.069     0.054         0.01
 267  22.25     0.10      0.060         0.069     0.054         0.01
 268  22.33     0.07      0.040         0.069     0.036         0.00
 269  22.42     0.07      0.040         0.069     0.036         0.00
 270  22.50     0.07      0.040         0.069     0.036         0.00
 271  22.58     0.07      0.040         0.068     0.036         0.00
 272  22.67     0.07      0.040         0.068     0.036         0.00
 273  22.75     0.07      0.040         0.068     0.036         0.00
 274  22.83     0.07      0.040         0.068     0.036         0.00
 275  22.92     0.07      0.040         0.068     0.036         0.00
 276  23.00     0.07      0.040         0.067     0.036         0.00
 277  23.08     0.07      0.040         0.067     0.036         0.00
 278  23.17     0.07      0.040         0.067     0.036         0.00
 279  23.25     0.07      0.040         0.067     0.036         0.00
 280  23.33     0.07      0.040         0.067     0.036         0.00
 281  23.42     0.07      0.040         0.067     0.036         0.00
 282  23.50     0.07      0.040         0.067     0.036         0.00
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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)
 --------------------------------------------------------------------
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
                     24 - H O U R    S T O R M
                R u n o f f      H y d r o g r a p h
 --------------------------------------------------------------------
             Hydrograph in   5   Minute intervals ((CFS))

 --------------------------------------------------------------------
  Time(h+m) Volume Ac.Ft   Q(CFS)  0        2.5       5.0       7.5      10.0
  -----------------------------------------------------------------------
    0+ 5       0.0001      0.01  Q         |         |         |         | 
    0+10       0.0002      0.02  Q         |         |         |         | 
    0+15       0.0004      0.03  Q         |         |         |         | 
    0+20       0.0006      0.03  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       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         |         |         |         | 
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    1+55       0.0069      0.06  Q         |         |         |         | 
    2+ 0       0.0074      0.06  Q         |         |         |         | 
    2+ 5       0.0078      0.06  Q         |         |         |         | 
    2+10       0.0082      0.06  Q         |         |         |         | 
    2+15       0.0086      0.06  Q         |         |         |         | 
    2+20       0.0090      0.06  Q         |         |         |         | 
    2+25       0.0094      0.06  Q         |         |         |         | 
    2+30       0.0098      0.06  Q         |         |         |         | 
    2+35       0.0103      0.06  Q         |         |         |         | 
    2+40       0.0108      0.07  Q         |         |         |         | 
    2+45       0.0113      0.07  Q         |         |         |         | 
    2+50       0.0118      0.07  Q         |         |         |         | 
    2+55       0.0123      0.08  Q         |         |         |         | 
    3+ 0       0.0129      0.08  Q         |         |         |         | 
    3+ 5       0.0134      0.08  Q         |         |         |         | 
    3+10       0.0139      0.08  Q         |         |         |         | 
    3+15       0.0144      0.08  Q         |         |         |         | 
    3+20       0.0149      0.08  Q         |         |         |         | 
    3+25       0.0155      0.08  Q         |         |         |         | 
    3+30       0.0160      0.08  Q         |         |         |         | 
    3+35       0.0165      0.08  Q         |         |         |         | 
    3+40       0.0170      0.08  Q         |         |         |         | 
    3+45       0.0175      0.08  Q         |         |         |         | 
    3+50       0.0181      0.08  Q         |         |         |         | 
    3+55       0.0187      0.09  Q         |         |         |         | 
    4+ 0       0.0193      0.09  Q         |         |         |         | 
    4+ 5       0.0199      0.09  Q         |         |         |         | 
    4+10       0.0206      0.09  Q         |         |         |         | 
    4+15       0.0212      0.09  Q         |         |         |         | 
    4+20       0.0218      0.10  Q         |         |         |         | 
    4+25       0.0225      0.10  Q         |         |         |         | 
    4+30       0.0233      0.10  Q         |         |         |         | 
    4+35       0.0240      0.11  Q         |         |         |         | 
    4+40       0.0247      0.11  Q         |         |         |         | 
    4+45       0.0254      0.11  Q         |         |         |         | 
    4+50       0.0262      0.11  Q         |         |         |         | 
    4+55       0.0270      0.12  Q         |         |         |         | 
    5+ 0       0.0278      0.12  Q         |         |         |         | 
    5+ 5       0.0286      0.11  Q         |         |         |         | 
    5+10       0.0293      0.10  Q         |         |         |         | 
    5+15       0.0299      0.09  Q         |         |         |         | 
    5+20       0.0306      0.10  Q         |         |         |         | 
    5+25       0.0313      0.10  Q         |         |         |         | 
    5+30       0.0320      0.10  Q         |         |         |         | 
    5+35       0.0328      0.11  Q         |         |         |         | 
    5+40       0.0336      0.12  Q         |         |         |         | 
    5+45       0.0344      0.12  Q         |         |         |         | 
    5+50       0.0352      0.12  Q         |         |         |         | 
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    5+55       0.0360      0.12  Q         |         |         |         | 
    6+ 0       0.0369      0.12  Q         |         |         |         | 
    6+ 5       0.0376      0.10  Q         |         |         |         | 
    6+10       0.0380      0.07  Q         |         |         |         | 
    6+15       0.0384      0.06  Q         |         |         |         | 
    6+20       0.0389      0.06  Q         |         |         |         | 
    6+25       0.0393      0.07  Q         |         |         |         | 
    6+30       0.0398      0.07  Q         |         |         |         | 
    6+35       0.0406      0.12  Q         |         |         |         | 
    6+40       0.0420      0.20  Q         |         |         |         | 
    6+45       0.0435      0.22  QV        |         |         |         | 
    6+50       0.0451      0.24  QV        |         |         |         | 
    6+55       0.0468      0.25  QV        |         |         |         | 
    7+ 0       0.0486      0.26  |Q        |         |         |         | 
    7+ 5       0.0504      0.26  |Q        |         |         |         | 
    7+10       0.0522      0.27  |Q        |         |         |         | 
    7+15       0.0541      0.27  |Q        |         |         |         | 
    7+20       0.0563      0.32  |Q        |         |         |         | 
    7+25       0.0590      0.40  |Q        |         |         |         | 
    7+30       0.0620      0.42  |Q        |         |         |         | 
    7+35       0.0653      0.48  |Q        |         |         |         | 
    7+40       0.0692      0.56  |VQ       |         |         |         | 
    7+45       0.0732      0.59  |VQ       |         |         |         | 
    7+50       0.0777      0.65  |VQ       |         |         |         | 
    7+55       0.0828      0.73  |VQ       |         |         |         | 
    8+ 0       0.0880      0.76  | VQ      |         |         |         | 
    8+ 5       0.0939      0.86  | VQ      |         |         |         | 
    8+10       0.1009      1.02  | V Q     |         |         |         | 
    8+15       0.1083      1.06  | V Q     |         |         |         | 
    8+20       0.1157      1.08  | V Q     |         |         |         | 
    8+25       0.1233      1.10  | V Q     |         |         |         | 
    8+30       0.1310      1.11  |  VQ     |         |         |         | 
    8+35       0.1390      1.16  |  VQ     |         |         |         | 
    8+40       0.1475      1.24  |  VQ     |         |         |         | 
    8+45       0.1562      1.26  |  V Q    |         |         |         | 
    8+50       0.1653      1.32  |  V Q    |         |         |         | 
    8+55       0.1749      1.40  |   VQ    |         |         |         | 
    9+ 0       0.1848      1.43  |   VQ    |         |         |         | 
    9+ 5       0.1953      1.53  |   V Q   |         |         |         | 
    9+10       0.2070      1.69  |   V Q   |         |         |         | 
    9+15       0.2189      1.73  |    VQ   |         |         |         | 
    9+20       0.2313      1.80  |    V Q  |         |         |         | 
    9+25       0.2443      1.89  |    V Q  |         |         |         | 
    9+30       0.2574      1.92  |     VQ  |         |         |         | 
    9+35       0.2710      1.97  |     VQ  |         |         |         | 
    9+40       0.2852      2.06  |     V Q |         |         |         | 
    9+45       0.2995      2.08  |      VQ |         |         |         | 
    9+50       0.3143      2.14  |      VQ |         |         |         | 
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    9+55       0.3296      2.22  |      VQ |         |         |         | 
   10+ 0       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       0.3952      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       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       0.6314      1.76  |      Q  |   V     |         |         | 
   12+ 5       0.6457      2.08  |       Q |    V    |         |         | 
   12+10       0.6636      2.60  |         Q    V    |         |         | 
   12+15       0.6825      2.74  |         Q     V   |         |         | 
   12+20       0.7021      2.84  |         |Q    V   |         |         | 
   12+25       0.7224      2.95  |         |Q     V  |         |         | 
   12+30       0.7431      3.00  |         | Q    V  |         |         | 
   12+35       0.7644      3.10  |         | Q     V |         |         | 
   12+40       0.7869      3.26  |         |  Q    V |         |         | 
   12+45       0.8096      3.30  |         |  Q     V|         |         | 
   12+50       0.8328      3.37  |         |  Q     V|         |         | 
   12+55       0.8566      3.45  |         |  Q      V         |         | 
   13+ 0       0.8805      3.48  |         |  Q      V         |         | 
   13+ 5       0.9061      3.71  |         |   Q     |V        |         | 
   13+10       0.9343      4.09  |         |     Q   | V       |         | 
   13+15       0.9631      4.19  |         |     Q   | V       |         | 
   13+20       0.9922      4.23  |         |     Q   |  V      |         | 
   13+25       1.0216      4.26  |         |      Q  |   V     |         | 
   13+30       1.0511      4.28  |         |      Q  |   V     |         | 
   13+35       1.0772      3.80  |         |    Q    |    V    |         | 
   13+40       1.0979      3.01  |         | Q       |     V   |         | 
   13+45       1.1173      2.81  |         |Q        |     V   |         | 
   13+50       1.1360      2.72  |         Q         |     V   |         | 

Page 12



lakeshore24100
   13+55       1.1544      2.68  |         Q         |      V  |         | 
   14+ 0       1.1726      2.64  |         Q         |      V  |         | 
   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       |         V         | 
   14+30       1.3008      3.14  |         | Q       |         V         | 
   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+ 0       1.4284      3.01  |         | Q       |         |  V      | 
   15+ 5       1.4488      2.96  |         |Q        |         |   V     | 
   15+10       1.4687      2.89  |         |Q        |         |   V     | 
   15+15       1.4885      2.87  |         |Q        |         |    V    | 
   15+20       1.5080      2.82  |         |Q        |         |    V    | 
   15+25       1.5269      2.75  |         |Q        |         |     V   | 
   15+30       1.5457      2.73  |         Q         |         |     V   | 
   15+35       1.5633      2.55  |         Q         |         |      V  | 
   15+40       1.5789      2.26  |        Q|         |         |      V  | 
   15+45       1.5939      2.19  |       Q |         |         |      V  | 
   15+50       1.6088      2.16  |       Q |         |         |       V | 
   15+55       1.6236      2.14  |       Q |         |         |       V | 
   16+ 0       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      0.28  |Q        |         |         |        V| 
   16+20       1.6556      0.17  Q         |         |         |        V| 
   16+25       1.6564      0.11  Q         |         |         |        V| 
   16+30       1.6568      0.06  Q         |         |         |        V| 
   16+35       1.6572      0.06  Q         |         |         |        V| 
   16+40       1.6575      0.05  Q         |         |         |        V| 
   16+45       1.6578      0.05  Q         |         |         |        V| 
   16+50       1.6582      0.05  Q         |         |         |        V| 
   16+55       1.6585      0.05  Q         |         |         |        V| 
   17+ 0       1.6588      0.05  Q         |         |         |        V| 
   17+ 5       1.6591      0.05  Q         |         |         |        V| 
   17+10       1.6596      0.06  Q         |         |         |        V| 
   17+15       1.6601      0.07  Q         |         |         |        V| 
   17+20       1.6606      0.07  Q         |         |         |        V| 
   17+25       1.6611      0.08  Q         |         |         |        V| 
   17+30       1.6617      0.08  Q         |         |         |        V| 
   17+35       1.6623      0.09  Q         |         |         |        V| 
   17+40       1.6629      0.09  Q         |         |         |        V| 
   17+45       1.6635      0.09  Q         |         |         |        V| 
   17+50       1.6641      0.08  Q         |         |         |        V| 
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   17+55       1.6646      0.07  Q         |         |         |        V| 
   18+ 0       1.6650      0.06  Q         |         |         |        V| 
   18+ 5       1.6654      0.06  Q         |         |         |        V| 
   18+10       1.6658      0.06  Q         |         |         |        V| 
   18+15       1.6663      0.06  Q         |         |         |        V| 
   18+20       1.6667      0.06  Q         |         |         |        V| 
   18+25       1.6671      0.06  Q         |         |         |        V| 
   18+30       1.6675      0.06  Q         |         |         |        V| 
   18+35       1.6679      0.06  Q         |         |         |        V| 
   18+40       1.6682      0.05  Q         |         |         |        V| 
   18+45       1.6686      0.05  Q         |         |         |        V| 
   18+50       1.6689      0.04  Q         |         |         |        V| 
   18+55       1.6691      0.03  Q         |         |         |        V| 
   19+ 0       1.6693      0.03  Q         |         |         |        V| 
   19+ 5       1.6695      0.04  Q         |         |         |        V| 
   19+10       1.6698      0.04  Q         |         |         |        V| 
   19+15       1.6701      0.04  Q         |         |         |        V| 
   19+20       1.6704      0.03  Q         |         |         |        V| 
   19+25       1.6705      0.01  Q         |         |         |        V| 
   19+30       1.6705      0.01  Q         |         |         |        V| 
   19+35       1.6707      0.02  Q         |         |         |        V| 
   19+40       1.6709      0.04  Q         |         |         |        V| 
   19+45       1.6712      0.04  Q         |         |         |        V| 
   19+50       1.6715      0.04  Q         |         |         |        V| 
   19+55       1.6717      0.03  Q         |         |         |        V| 
   20+ 0       1.6719      0.03  Q         |         |         |        V| 
   20+ 5       1.6722      0.04  Q         |         |         |        V| 
   20+10       1.6724      0.04  Q         |         |         |        V| 
   20+15       1.6728      0.04  Q         |         |         |        V| 
   20+20       1.6731      0.04  Q         |         |         |        V| 
   20+25       1.6734      0.05  Q         |         |         |        V| 
   20+30       1.6737      0.05  Q         |         |         |        V| 
   20+35       1.6740      0.05  Q         |         |         |        V| 
   20+40       1.6743      0.05  Q         |         |         |        V| 
   20+45       1.6746      0.05  Q         |         |         |        V| 
   20+50       1.6749      0.04  Q         |         |         |        V| 
   20+55       1.6751      0.03  Q         |         |         |        V| 
   21+ 0       1.6754      0.03  Q         |         |         |        V| 
   21+ 5       1.6756      0.04  Q         |         |         |        V| 
   21+10       1.6759      0.04  Q         |         |         |        V| 
   21+15       1.6762      0.04  Q         |         |         |        V| 
   21+20       1.6765      0.04  Q         |         |         |        V| 
   21+25       1.6767      0.03  Q         |         |         |        V| 
   21+30       1.6769      0.03  Q         |         |         |        V| 
   21+35       1.6772      0.04  Q         |         |         |        V| 
   21+40       1.6774      0.04  Q         |         |         |        V| 
   21+45       1.6778      0.04  Q         |         |         |        V| 
   21+50       1.6780      0.04  Q         |         |         |        V| 
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   21+55       1.6783      0.03  Q         |         |         |        V| 
   22+ 0       1.6785      0.03  Q         |         |         |        V| 
   22+ 5       1.6787      0.04  Q         |         |         |        V| 
   22+10       1.6790      0.04  Q         |         |         |        V| 
   22+15       1.6793      0.04  Q         |         |         |        V| 
   22+20       1.6796      0.04  Q         |         |         |        V| 
   22+25       1.6798      0.03  Q         |         |         |        V| 
   22+30       1.6800      0.03  Q         |         |         |        V| 
   22+35       1.6803      0.03  Q         |         |         |        V| 
   22+40       1.6805      0.03  Q         |         |         |        V| 
   22+45       1.6807      0.03  Q         |         |         |        V| 
   22+50       1.6809      0.03  Q         |         |         |        V| 
   22+55       1.6811      0.03  Q         |         |         |        V| 
   23+ 0       1.6813      0.03  Q         |         |         |        V| 
   23+ 5       1.6815      0.03  Q         |         |         |        V| 
   23+10       1.6817      0.03  Q         |         |         |        V| 
   23+15       1.6819      0.03  Q         |         |         |        V| 
   23+20       1.6821      0.03  Q         |         |         |        V| 
   23+25       1.6823      0.03  Q         |         |         |        V| 
   23+30       1.6825      0.03  Q         |         |         |        V| 
   23+35       1.6828      0.03  Q         |         |         |        V| 
   23+40       1.6830      0.03  Q         |         |         |        V| 
   23+45       1.6832      0.03  Q         |         |         |        V| 
   23+50       1.6834      0.03  Q         |         |         |        V| 
   23+55       1.6836      0.03  Q         |         |         |        V| 
   24+ 0       1.6838      0.03  Q         |         |         |        V| 
   24+ 5       1.6839      0.02  Q         |         |         |        V| 
   24+10       1.6840      0.01  Q         |         |         |        V| 
   24+15       1.6840      0.00  Q         |         |         |        V| 
   24+20       1.6840      0.00  Q         |         |         |        V| 
   24+25       1.6840      0.00  Q         |         |         |         V 
-----------------------------------------------------------------------
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lakeshorep110
POST-CONSTRUCTION CONDITIONS
10 YEAR 1 HOUR STORM

  U n i t   H y d r o g r a p h    A n a l y s i s

  Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2004, Version 7.0
   Study date  12/27/16 File: lakeshorep110.out

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ------------------------------------------------------------------------

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

 Program License Serial Number 6064

 ---------------------------------------------------------------------
  English (in-lb) 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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 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%     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) =   0.189
 Area averaged mean soil loss (F) (In/Hr) =  0.189
 Minimum soil loss rate ((In/Hr)) =  0.094
 (for 24 hour storm duration)
 Soil low loss rate (decimal) =   0.100
 ---------------------------------------------------------------------
 Slope of intensity-duration curve for a 1 hour storm =0.4800
 ----------------------------------------------------------------------

   U n i t  H y d r o g r a p h 
    VALLEY S-Curve
 --------------------------------------------------------------------
   Unit Hydrograph Data
 ---------------------------------------------------------------------
 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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                               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     4.40      0.512         0.189      ---          0.32
   2   0.17     4.50      0.524         0.189      ---          0.33
   3   0.25     5.40      0.629         0.189      ---          0.44
   4   0.33     5.40      0.629         0.189      ---          0.44
   5   0.42     5.70      0.664         0.189      ---          0.47
   6   0.50     6.40      0.745         0.189      ---          0.56
   7   0.58     7.90      0.920         0.189      ---          0.73
   8   0.67     9.10      1.059         0.189      ---          0.87
   9   0.75    12.80      1.490         0.189      ---          1.30
  10   0.83    25.60      2.980         0.189      ---          2.79
  11   0.92     7.90      0.920         0.189      ---          0.73
  12   1.00     4.90      0.570         0.189      ---          0.38
     Sum =     100.0                                   Sum =     9.4
 Flood volume = Effective rainfall      0.78(In)
  times area       7.5(Ac.)/[(In)/(Ft.)] =       0.5(Ac.Ft)
 Total soil loss =      0.19(In)
 Total soil loss =     0.118(Ac.Ft)
 Total rainfall =      0.97(In)
 Flood volume =       21268.3 Cubic Feet
 Total soil loss =        5145.4 Cubic Feet
 --------------------------------------------------------------------
  Peak flow rate of this hydrograph =     14.510(CFS)
 --------------------------------------------------------------------
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
                     1 - H O U R    S T O R M
                R u n o f f      H y d r o g r a p h
 --------------------------------------------------------------------
             Hydrograph in   5   Minute intervals ((CFS))

 --------------------------------------------------------------------
  Time(h+m) Volume Ac.Ft   Q(CFS)  0        5.0      10.0      15.0      20.0
  -----------------------------------------------------------------------
    0+ 5       0.0076      1.11  V Q       |         |         |         | 
    0+10       0.0227      2.19  |V  Q     |         |         |         | 
    0+15       0.0419      2.79  |  V Q    |         |         |         | 
    0+20       0.0641      3.23  |    VQ   |         |         |         | 
    0+25       0.0876      3.41  |     QV  |         |         |         | 
    0+30       0.1141      3.84  |      Q V|         |         |         | 
    0+35       0.1466      4.72  |        Q| V       |         |         | 
    0+40       0.1867      5.82  |         |Q   V    |         |         | 
    0+45       0.2409      7.88  |         |    Q   V|         |         | 
    0+50       0.3409     14.51  |         |         |      V Q|         | 

Page 3



lakeshorep110
    0+55       0.4274     12.56  |         |         |    Q    |    V    | 
    1+ 0       0.4673      5.79  |         |Q        |         |       V | 
    1+ 5       0.4844      2.49  |   Q     |         |         |        V| 
    1+10       0.4875      0.45  Q         |         |         |        V| 
    1+15       0.4883      0.11  Q         |         |         |         V 
-----------------------------------------------------------------------
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POST-CONSTRUCTION CONDITIONS
10 YEAR 3 HOUR STORM

  U n i t   H y d r o g r a p h    A n a l y s i s

  Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2004, Version 7.0
   Study date  12/27/16 File: lakeshorep310.out

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ------------------------------------------------------------------------

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

 Program License Serial Number 6064

 ---------------------------------------------------------------------
  English (in-lb) 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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 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%     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) =   0.189
 Area averaged mean soil loss (F) (In/Hr) =  0.189
 Minimum soil loss rate ((In/Hr)) =  0.094
 (for 24 hour storm duration)
 Soil low loss rate (decimal) =   0.100
 ---------------------------------------------------------------------

   U n i t  H y d r o g r a p h 
    VALLEY S-Curve
 --------------------------------------------------------------------
   Unit Hydrograph Data
 ---------------------------------------------------------------------
 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     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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 --------------------------------------------------------------------
  Peak flow rate of this hydrograph =      9.610(CFS)
 --------------------------------------------------------------------
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
                     3 - H O U R    S T O R M
                R u n o f f      H y d r o g r a p h
 --------------------------------------------------------------------
             Hydrograph in   5   Minute intervals ((CFS))

 --------------------------------------------------------------------
  Time(h+m) Volume Ac.Ft   Q(CFS)  0        2.5       5.0       7.5      10.0
  -----------------------------------------------------------------------
    0+ 5       0.0015      0.22  Q         |         |         |         | 
    0+10       0.0044      0.42  VQ        |         |         |         | 
    0+15       0.0066      0.33  VQ        |         |         |         | 
    0+20       0.0100      0.49  VQ        |         |         |         | 
    0+25       0.0149      0.71  V Q       |         |         |         | 
    0+30       0.0214      0.95  |V Q      |         |         |         | 
    0+35       0.0280      0.96  |V Q      |         |         |         | 
    0+40       0.0350      1.01  | V Q     |         |         |         | 
    0+45       0.0431      1.18  | V Q     |         |         |         | 
    0+50       0.0499      1.00  |  Q      |         |         |         | 
    0+55       0.0561      0.89  |  Q      |         |         |         | 
    1+ 0       0.0633      1.05  |  VQ     |         |         |         | 
    1+ 5       0.0732      1.44  |   VQ    |         |         |         | 
    1+10       0.0850      1.72  |    VQ   |         |         |         | 
    1+15       0.0973      1.78  |    V Q  |         |         |         | 
    1+20       0.1088      1.67  |     Q   |         |         |         | 
    1+25       0.1221      1.94  |      Q  |         |         |         | 
    1+30       0.1383      2.36  |       VQ|         |         |         | 
    1+35       0.1541      2.28  |        Q|         |         |         | 
    1+40       0.1702      2.34  |        QV         |         |         | 
    1+45       0.1901      2.89  |         |Q        |         |         | 
    1+50       0.2119      3.16  |         | Q       |         |         | 
    1+55       0.2324      2.99  |         |Q V      |         |         | 
    2+ 0       0.2527      2.94  |         |Q   V    |         |         | 
    2+ 5       0.2736      3.03  |         | Q   V   |         |         | 
    2+10       0.2999      3.83  |         |    Q  V |         |         | 
    2+15       0.3348      5.06  |         |         Q         |         | 
    2+20       0.3672      4.71  |         |       Q | V       |         | 
    2+25       0.4094      6.12  |         |         |   Q     |         | 
    2+30       0.4671      8.38  |         |         |       V |  Q      | 
    2+35       0.5333      9.61  |         |         |         | V     Q | 
    2+40       0.5945      8.89  |         |         |         |    Q    | 
    2+45       0.6289      5.00  |         |        Q|         |      V  | 
    2+50       0.6440      2.19  |       Q |         |         |       V | 
    2+55       0.6541      1.46  |    Q    |         |         |        V| 
    3+ 0       0.6612      1.03  |   Q     |         |         |        V| 
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    3+ 5       0.6646      0.48  |Q        |         |         |        V| 
    3+10       0.6653      0.11  Q         |         |         |        V| 
    3+15       0.6655      0.03  Q         |         |         |        V| 
-----------------------------------------------------------------------
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lakeshorep610
POST-CONSTRUCTION CONDITIONS
10 YEAR 6 HOUR STORM

  U n i t   H y d r o g r a p h    A n a l y s i s

  Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2004, Version 7.0
   Study date  12/27/16 File: lakeshorep610.out

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ------------------------------------------------------------------------

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

 Program License Serial Number 6064

 ---------------------------------------------------------------------
  English (in-lb) 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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 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%     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) =   0.189
 Area averaged mean soil loss (F) (In/Hr) =  0.189
 Minimum soil loss rate ((In/Hr)) =  0.094
 (for 24 hour storm duration)
 Soil low loss rate (decimal) =   0.100
 ---------------------------------------------------------------------

   U n i t  H y d r o g r a p h 
    VALLEY S-Curve
 --------------------------------------------------------------------
   Unit Hydrograph Data
 ---------------------------------------------------------------------
 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      0.136         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

Page 3



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)
 --------------------------------------------------------------------
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
                     6 - H O U R    S T O R M
                R u n o f f      H y d r o g r a p h
 --------------------------------------------------------------------
             Hydrograph in   5   Minute intervals ((CFS))

 --------------------------------------------------------------------
  Time(h+m) Volume Ac.Ft   Q(CFS)  0        2.5       5.0       7.5      10.0
  -----------------------------------------------------------------------
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    0+ 5       0.0029      0.42  VQ        |         |         |         | 
    0+10       0.0091      0.90  V  Q      |         |         |         | 
    0+15       0.0163      1.05  V   Q     |         |         |         | 
    0+20       0.0239      1.10  |V  Q     |         |         |         | 
    0+25       0.0315      1.11  |V  Q     |         |         |         | 
    0+30       0.0357      0.61  |VQ       |         |         |         | 
    0+35       0.0367      0.14  QV        |         |         |         | 
    0+40       0.0371      0.05  QV        |         |         |         | 
    0+45       0.0371      0.01  QV        |         |         |         | 
    0+50       0.0372      0.01  QV        |         |         |         | 
    0+55       0.0373      0.01  QV        |         |         |         | 
    1+ 0       0.0380      0.10  QV        |         |         |         | 
    1+ 5       0.0393      0.19  QV        |         |         |         | 
    1+10       0.0407      0.21  Q V       |         |         |         | 
    1+15       0.0422      0.21  Q V       |         |         |         | 
    1+20       0.0436      0.21  Q V       |         |         |         | 
    1+25       0.0451      0.21  Q V       |         |         |         | 
    1+30       0.0466      0.21  Q V       |         |         |         | 
    1+35       0.0481      0.21  Q V       |         |         |         | 
    1+40       0.0495      0.21  Q V       |         |         |         | 
    1+45       0.0510      0.21  Q V       |         |         |         | 
    1+50       0.0525      0.21  Q V       |         |         |         | 
    1+55       0.0540      0.21  Q V       |         |         |         | 
    2+ 0       0.0561      0.31  |QV       |         |         |         | 
    2+ 5       0.0582      0.30  |QV       |         |         |         | 
    2+10       0.0604      0.32  |Q V      |         |         |         | 
    2+15       0.0632      0.40  |Q V      |         |         |         | 
    2+20       0.0660      0.41  |Q V      |         |         |         | 
    2+25       0.0689      0.42  |Q V      |         |         |         | 
    2+30       0.0718      0.42  |Q V      |         |         |         | 
    2+35       0.0747      0.42  |Q V      |         |         |         | 
    2+40       0.0776      0.42  |Q V      |         |         |         | 
    2+45       0.0811      0.51  | Q V     |         |         |         | 
    2+50       0.0852      0.60  | Q V     |         |         |         | 
    2+55       0.0895      0.62  | Q V     |         |         |         | 
    3+ 0       0.0938      0.63  | Q V     |         |         |         | 
    3+ 5       0.0981      0.63  | Q V     |         |         |         | 
    3+10       0.1030      0.72  | Q  V    |         |         |         | 
    3+15       0.1086      0.81  |  Q V    |         |         |         | 
    3+20       0.1143      0.82  |  Q V    |         |         |         | 
    3+25       0.1206      0.92  |  Q  V   |         |         |         | 
    3+30       0.1282      1.10  |   Q V   |         |         |         | 
    3+35       0.1372      1.30  |    QV   |         |         |         | 
    3+40       0.1469      1.41  |    Q V  |         |         |         | 
    3+45       0.1575      1.53  |     QV  |         |         |         | 
    3+50       0.1687      1.63  |     Q V |         |         |         | 
    3+55       0.1807      1.74  |     Q  V|         |         |         | 
    4+ 0       0.1933      1.83  |      Q V|         |         |         | 
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    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       0.2549      2.53  |         Q V       |         |         | 
    4+25       0.2737      2.74  |         Q  V      |         |         | 
    4+30       0.2934      2.85  |         |Q  V     |         |         | 
    4+35       0.3138      2.97  |         |Q   V    |         |         | 
    4+40       0.3356      3.16  |         | Q    V  |         |         | 
    4+45       0.3587      3.36  |         |  Q    V |         |         | 
    4+50       0.3826      3.47  |         |  Q     V|         |         | 
    4+55       0.4073      3.59  |         |   Q     V         |         | 
    5+ 0       0.4333      3.78  |         |    Q    |V        |         | 
    5+ 5       0.4632      4.35  |         |      Q  |  V      |         | 
    5+10       0.4995      5.27  |         |         |Q   V    |         | 
    5+15       0.5414      6.08  |         |         |   Q  V  |         | 
    5+20       0.5879      6.75  |         |         |     Q  V|         | 
    5+25       0.6400      7.57  |         |         |         Q V       | 
    5+30       0.7014      8.92  |         |         |         |    Q    | 
    5+35       0.7453      6.37  |         |         |    Q    |      V  | 
    5+40       0.7618      2.40  |        Q|         |         |       V | 
    5+45       0.7705      1.27  |    Q    |         |         |        V| 
    5+50       0.7775      1.02  |   Q     |         |         |        V| 
    5+55       0.7827      0.75  |  Q      |         |         |        V| 
    6+ 0       0.7863      0.52  | Q       |         |         |        V| 
    6+ 5       0.7880      0.24  Q         |         |         |        V| 
    6+10       0.7883      0.05  Q         |         |         |        V| 
    6+15       0.7884      0.01  Q         |         |         |         V 
-----------------------------------------------------------------------
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lakeshorep2410
POST-CONSTRUCTION CONDITIONS
10 YEAR 24 HOUR STORM

  U n i t   H y d r o g r a p h    A n a l y s i s

  Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2004, Version 7.0
   Study date  12/27/16 File: lakeshorep2410.out

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ------------------------------------------------------------------------

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

 Program License Serial Number 6064

 ---------------------------------------------------------------------
  English (in-lb) 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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 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%     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) =   0.189
 Area averaged mean soil loss (F) (In/Hr) =  0.189
 Minimum soil loss rate ((In/Hr)) =  0.094
 (for 24 hour storm duration)
 Soil low loss rate (decimal) =   0.100
 ---------------------------------------------------------------------

   U n i t  H y d r o g r a p h 
    VALLEY S-Curve
 --------------------------------------------------------------------
   Unit Hydrograph Data
 ---------------------------------------------------------------------
 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     0.07      0.028         0.335     0.003         0.03
   2   0.17     0.07      0.028         0.334     0.003         0.03
   3   0.25     0.07      0.028         0.332     0.003         0.03
   4   0.33     0.10      0.042         0.331     0.004         0.04
   5   0.42     0.10      0.042         0.330     0.004         0.04
   6   0.50     0.10      0.042         0.329     0.004         0.04
   7   0.58     0.10      0.042         0.327     0.004         0.04
   8   0.67     0.10      0.042         0.326     0.004         0.04
   9   0.75     0.10      0.042         0.325     0.004         0.04
  10   0.83     0.13      0.056         0.323     0.006         0.05
  11   0.92     0.13      0.056         0.322     0.006         0.05
  12   1.00     0.13      0.056         0.321     0.006         0.05
  13   1.08     0.10      0.042         0.320     0.004         0.04
  14   1.17     0.10      0.042         0.318     0.004         0.04
  15   1.25     0.10      0.042         0.317     0.004         0.04
  16   1.33     0.10      0.042         0.316     0.004         0.04
  17   1.42     0.10      0.042         0.315     0.004         0.04
  18   1.50     0.10      0.042         0.313     0.004         0.04
  19   1.58     0.10      0.042         0.312     0.004         0.04
  20   1.67     0.10      0.042         0.311     0.004         0.04
  21   1.75     0.10      0.042         0.310     0.004         0.04
  22   1.83     0.13      0.056         0.308     0.006         0.05
  23   1.92     0.13      0.056         0.307     0.006         0.05
  24   2.00     0.13      0.056         0.306     0.006         0.05
  25   2.08     0.13      0.056         0.305     0.006         0.05
  26   2.17     0.13      0.056         0.303     0.006         0.05
  27   2.25     0.13      0.056         0.302     0.006         0.05
  28   2.33     0.13      0.056         0.301     0.006         0.05
  29   2.42     0.13      0.056         0.300     0.006         0.05
  30   2.50     0.13      0.056         0.298     0.006         0.05
  31   2.58     0.17      0.071         0.297     0.007         0.06
  32   2.67     0.17      0.071         0.296     0.007         0.06
  33   2.75     0.17      0.071         0.295     0.007         0.06
  34   2.83     0.17      0.071         0.294     0.007         0.06
  35   2.92     0.17      0.071         0.292     0.007         0.06
  36   3.00     0.17      0.071         0.291     0.007         0.06
  37   3.08     0.17      0.071         0.290     0.007         0.06
  38   3.17     0.17      0.071         0.289     0.007         0.06
  39   3.25     0.17      0.071         0.288     0.007         0.06
  40   3.33     0.17      0.071         0.286     0.007         0.06
  41   3.42     0.17      0.071         0.285     0.007         0.06
  42   3.50     0.17      0.071         0.284     0.007         0.06
  43   3.58     0.17      0.071         0.283     0.007         0.06
  44   3.67     0.17      0.071         0.282     0.007         0.06
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  45   3.75     0.17      0.071         0.280     0.007         0.06
  46   3.83     0.20      0.085         0.279     0.008         0.08
  47   3.92     0.20      0.085         0.278     0.008         0.08
  48   4.00     0.20      0.085         0.277     0.008         0.08
  49   4.08     0.20      0.085         0.276     0.008         0.08
  50   4.17     0.20      0.085         0.275     0.008         0.08
  51   4.25     0.20      0.085         0.273     0.008         0.08
  52   4.33     0.23      0.099         0.272     0.010         0.09
  53   4.42     0.23      0.099         0.271     0.010         0.09
  54   4.50     0.23      0.099         0.270     0.010         0.09
  55   4.58     0.23      0.099         0.269     0.010         0.09
  56   4.67     0.23      0.099         0.268     0.010         0.09
  57   4.75     0.23      0.099         0.266     0.010         0.09
  58   4.83     0.27      0.113         0.265     0.011         0.10
  59   4.92     0.27      0.113         0.264     0.011         0.10
  60   5.00     0.27      0.113         0.263     0.011         0.10
  61   5.08     0.20      0.085         0.262     0.008         0.08
  62   5.17     0.20      0.085         0.261     0.008         0.08
  63   5.25     0.20      0.085         0.260     0.008         0.08
  64   5.33     0.23      0.099         0.258     0.010         0.09
  65   5.42     0.23      0.099         0.257     0.010         0.09
  66   5.50     0.23      0.099         0.256     0.010         0.09
  67   5.58     0.27      0.113         0.255     0.011         0.10
  68   5.67     0.27      0.113         0.254     0.011         0.10
  69   5.75     0.27      0.113         0.253     0.011         0.10
  70   5.83     0.27      0.113         0.252     0.011         0.10
  71   5.92     0.27      0.113         0.251     0.011         0.10
  72   6.00     0.27      0.113         0.249     0.011         0.10
  73   6.08     0.30      0.127         0.248     0.013         0.11
  74   6.17     0.30      0.127         0.247     0.013         0.11
  75   6.25     0.30      0.127         0.246     0.013         0.11
  76   6.33     0.30      0.127         0.245     0.013         0.11
  77   6.42     0.30      0.127         0.244     0.013         0.11
  78   6.50     0.30      0.127         0.243     0.013         0.11
  79   6.58     0.33      0.141         0.242     0.014         0.13
  80   6.67     0.33      0.141         0.241     0.014         0.13
  81   6.75     0.33      0.141         0.240     0.014         0.13
  82   6.83     0.33      0.141         0.239     0.014         0.13
  83   6.92     0.33      0.141         0.237     0.014         0.13
  84   7.00     0.33      0.141         0.236     0.014         0.13
  85   7.08     0.33      0.141         0.235     0.014         0.13
  86   7.17     0.33      0.141         0.234     0.014         0.13
  87   7.25     0.33      0.141         0.233     0.014         0.13
  88   7.33     0.37      0.155         0.232     0.016         0.14
  89   7.42     0.37      0.155         0.231     0.016         0.14
  90   7.50     0.37      0.155         0.230     0.016         0.14
  91   7.58     0.40      0.169         0.229     0.017         0.15
  92   7.67     0.40      0.169         0.228     0.017         0.15
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  93   7.75     0.40      0.169         0.227     0.017         0.15
  94   7.83     0.43      0.183         0.226     0.018         0.17
  95   7.92     0.43      0.183         0.225     0.018         0.17
  96   8.00     0.43      0.183         0.224     0.018         0.17
  97   8.08     0.50      0.212         0.223     0.021         0.19
  98   8.17     0.50      0.212         0.222     0.021         0.19
  99   8.25     0.50      0.212         0.221     0.021         0.19
 100   8.33     0.50      0.212         0.220     0.021         0.19
 101   8.42     0.50      0.212         0.219     0.021         0.19
 102   8.50     0.50      0.212         0.217     0.021         0.19
 103   8.58     0.53      0.226         0.216      ---          0.01
 104   8.67     0.53      0.226         0.215      ---          0.01
 105   8.75     0.53      0.226         0.214      ---          0.01
 106   8.83     0.57      0.240         0.213      ---          0.03
 107   8.92     0.57      0.240         0.212      ---          0.03
 108   9.00     0.57      0.240         0.211      ---          0.03
 109   9.08     0.63      0.268         0.210      ---          0.06
 110   9.17     0.63      0.268         0.209      ---          0.06
 111   9.25     0.63      0.268         0.208      ---          0.06
 112   9.33     0.67      0.282         0.207      ---          0.07
 113   9.42     0.67      0.282         0.206      ---          0.08
 114   9.50     0.67      0.282         0.205      ---          0.08
 115   9.58     0.70      0.296         0.204      ---          0.09
 116   9.67     0.70      0.296         0.203      ---          0.09
 117   9.75     0.70      0.296         0.202      ---          0.09
 118   9.83     0.73      0.311         0.202      ---          0.11
 119   9.92     0.73      0.311         0.201      ---          0.11
 120  10.00     0.73      0.311         0.200      ---          0.11
 121  10.08     0.50      0.212         0.199      ---          0.01
 122  10.17     0.50      0.212         0.198      ---          0.01
 123  10.25     0.50      0.212         0.197      ---          0.02
 124  10.33     0.50      0.212         0.196      ---          0.02
 125  10.42     0.50      0.212         0.195      ---          0.02
 126  10.50     0.50      0.212         0.194      ---          0.02
 127  10.58     0.67      0.282         0.193      ---          0.09
 128  10.67     0.67      0.282         0.192      ---          0.09
 129  10.75     0.67      0.282         0.191      ---          0.09
 130  10.83     0.67      0.282         0.190      ---          0.09
 131  10.92     0.67      0.282         0.189      ---          0.09
 132  11.00     0.67      0.282         0.188      ---          0.09
 133  11.08     0.63      0.268         0.187      ---          0.08
 134  11.17     0.63      0.268         0.186      ---          0.08
 135  11.25     0.63      0.268         0.185      ---          0.08
 136  11.33     0.63      0.268         0.185      ---          0.08
 137  11.42     0.63      0.268         0.184      ---          0.08
 138  11.50     0.63      0.268         0.183      ---          0.09
 139  11.58     0.57      0.240         0.182      ---          0.06
 140  11.67     0.57      0.240         0.181      ---          0.06
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 141  11.75     0.57      0.240         0.180      ---          0.06
 142  11.83     0.60      0.254         0.179      ---          0.07
 143  11.92     0.60      0.254         0.178      ---          0.08
 144  12.00     0.60      0.254         0.177      ---          0.08
 145  12.08     0.83      0.353         0.176      ---          0.18
 146  12.17     0.83      0.353         0.176      ---          0.18
 147  12.25     0.83      0.353         0.175      ---          0.18
 148  12.33     0.87      0.367         0.174      ---          0.19
 149  12.42     0.87      0.367         0.173      ---          0.19
 150  12.50     0.87      0.367         0.172      ---          0.19
 151  12.58     0.93      0.395         0.171      ---          0.22
 152  12.67     0.93      0.395         0.170      ---          0.22
 153  12.75     0.93      0.395         0.169      ---          0.23
 154  12.83     0.97      0.409         0.169      ---          0.24
 155  12.92     0.97      0.409         0.168      ---          0.24
 156  13.00     0.97      0.409         0.167      ---          0.24
 157  13.08     1.13      0.480         0.166      ---          0.31
 158  13.17     1.13      0.480         0.165      ---          0.31
 159  13.25     1.13      0.480         0.164      ---          0.32
 160  13.33     1.13      0.480         0.164      ---          0.32
 161  13.42     1.13      0.480         0.163      ---          0.32
 162  13.50     1.13      0.480         0.162      ---          0.32
 163  13.58     0.77      0.325         0.161      ---          0.16
 164  13.67     0.77      0.325         0.160      ---          0.16
 165  13.75     0.77      0.325         0.159      ---          0.17
 166  13.83     0.77      0.325         0.159      ---          0.17
 167  13.92     0.77      0.325         0.158      ---          0.17
 168  14.00     0.77      0.325         0.157      ---          0.17
 169  14.08     0.90      0.381         0.156      ---          0.22
 170  14.17     0.90      0.381         0.155      ---          0.23
 171  14.25     0.90      0.381         0.155      ---          0.23
 172  14.33     0.87      0.367         0.154      ---          0.21
 173  14.42     0.87      0.367         0.153      ---          0.21
 174  14.50     0.87      0.367         0.152      ---          0.21
 175  14.58     0.87      0.367         0.151      ---          0.22
 176  14.67     0.87      0.367         0.151      ---          0.22
 177  14.75     0.87      0.367         0.150      ---          0.22
 178  14.83     0.83      0.353         0.149      ---          0.20
 179  14.92     0.83      0.353         0.148      ---          0.20
 180  15.00     0.83      0.353         0.148      ---          0.21
 181  15.08     0.80      0.339         0.147      ---          0.19
 182  15.17     0.80      0.339         0.146      ---          0.19
 183  15.25     0.80      0.339         0.145      ---          0.19
 184  15.33     0.77      0.325         0.145      ---          0.18
 185  15.42     0.77      0.325         0.144      ---          0.18
 186  15.50     0.77      0.325         0.143      ---          0.18
 187  15.58     0.63      0.268         0.142      ---          0.13
 188  15.67     0.63      0.268         0.142      ---          0.13
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 189  15.75     0.63      0.268         0.141      ---          0.13
 190  15.83     0.63      0.268         0.140      ---          0.13
 191  15.92     0.63      0.268         0.140      ---          0.13
 192  16.00     0.63      0.268         0.139      ---          0.13
 193  16.08     0.13      0.056         0.138     0.006         0.05
 194  16.17     0.13      0.056         0.137     0.006         0.05
 195  16.25     0.13      0.056         0.137     0.006         0.05
 196  16.33     0.13      0.056         0.136     0.006         0.05
 197  16.42     0.13      0.056         0.135     0.006         0.05
 198  16.50     0.13      0.056         0.135     0.006         0.05
 199  16.58     0.10      0.042         0.134     0.004         0.04
 200  16.67     0.10      0.042         0.133     0.004         0.04
 201  16.75     0.10      0.042         0.133     0.004         0.04
 202  16.83     0.10      0.042         0.132     0.004         0.04
 203  16.92     0.10      0.042         0.131     0.004         0.04
 204  17.00     0.10      0.042         0.131     0.004         0.04
 205  17.08     0.17      0.071         0.130     0.007         0.06
 206  17.17     0.17      0.071         0.129     0.007         0.06
 207  17.25     0.17      0.071         0.129     0.007         0.06
 208  17.33     0.17      0.071         0.128     0.007         0.06
 209  17.42     0.17      0.071         0.127     0.007         0.06
 210  17.50     0.17      0.071         0.127     0.007         0.06
 211  17.58     0.17      0.071         0.126     0.007         0.06
 212  17.67     0.17      0.071         0.125     0.007         0.06
 213  17.75     0.17      0.071         0.125     0.007         0.06
 214  17.83     0.13      0.056         0.124     0.006         0.05
 215  17.92     0.13      0.056         0.124     0.006         0.05
 216  18.00     0.13      0.056         0.123     0.006         0.05
 217  18.08     0.13      0.056         0.122     0.006         0.05
 218  18.17     0.13      0.056         0.122     0.006         0.05
 219  18.25     0.13      0.056         0.121     0.006         0.05
 220  18.33     0.13      0.056         0.121     0.006         0.05
 221  18.42     0.13      0.056         0.120     0.006         0.05
 222  18.50     0.13      0.056         0.119     0.006         0.05
 223  18.58     0.10      0.042         0.119     0.004         0.04
 224  18.67     0.10      0.042         0.118     0.004         0.04
 225  18.75     0.10      0.042         0.118     0.004         0.04
 226  18.83     0.07      0.028         0.117     0.003         0.03
 227  18.92     0.07      0.028         0.117     0.003         0.03
 228  19.00     0.07      0.028         0.116     0.003         0.03
 229  19.08     0.10      0.042         0.115     0.004         0.04
 230  19.17     0.10      0.042         0.115     0.004         0.04
 231  19.25     0.10      0.042         0.114     0.004         0.04
 232  19.33     0.13      0.056         0.114     0.006         0.05
 233  19.42     0.13      0.056         0.113     0.006         0.05
 234  19.50     0.13      0.056         0.113     0.006         0.05
 235  19.58     0.10      0.042         0.112     0.004         0.04
 236  19.67     0.10      0.042         0.112     0.004         0.04
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 237  19.75     0.10      0.042         0.111     0.004         0.04
 238  19.83     0.07      0.028         0.111     0.003         0.03
 239  19.92     0.07      0.028         0.110     0.003         0.03
 240  20.00     0.07      0.028         0.110     0.003         0.03
 241  20.08     0.10      0.042         0.109     0.004         0.04
 242  20.17     0.10      0.042         0.109     0.004         0.04
 243  20.25     0.10      0.042         0.108     0.004         0.04
 244  20.33     0.10      0.042         0.108     0.004         0.04
 245  20.42     0.10      0.042         0.107     0.004         0.04
 246  20.50     0.10      0.042         0.107     0.004         0.04
 247  20.58     0.10      0.042         0.106     0.004         0.04
 248  20.67     0.10      0.042         0.106     0.004         0.04
 249  20.75     0.10      0.042         0.106     0.004         0.04
 250  20.83     0.07      0.028         0.105     0.003         0.03
 251  20.92     0.07      0.028         0.105     0.003         0.03
 252  21.00     0.07      0.028         0.104     0.003         0.03
 253  21.08     0.10      0.042         0.104     0.004         0.04
 254  21.17     0.10      0.042         0.103     0.004         0.04
 255  21.25     0.10      0.042         0.103     0.004         0.04
 256  21.33     0.07      0.028         0.103     0.003         0.03
 257  21.42     0.07      0.028         0.102     0.003         0.03
 258  21.50     0.07      0.028         0.102     0.003         0.03
 259  21.58     0.10      0.042         0.102     0.004         0.04
 260  21.67     0.10      0.042         0.101     0.004         0.04
 261  21.75     0.10      0.042         0.101     0.004         0.04
 262  21.83     0.07      0.028         0.100     0.003         0.03
 263  21.92     0.07      0.028         0.100     0.003         0.03
 264  22.00     0.07      0.028         0.100     0.003         0.03
 265  22.08     0.10      0.042         0.099     0.004         0.04
 266  22.17     0.10      0.042         0.099     0.004         0.04
 267  22.25     0.10      0.042         0.099     0.004         0.04
 268  22.33     0.07      0.028         0.099     0.003         0.03
 269  22.42     0.07      0.028         0.098     0.003         0.03
 270  22.50     0.07      0.028         0.098     0.003         0.03
 271  22.58     0.07      0.028         0.098     0.003         0.03
 272  22.67     0.07      0.028         0.097     0.003         0.03
 273  22.75     0.07      0.028         0.097     0.003         0.03
 274  22.83     0.07      0.028         0.097     0.003         0.03
 275  22.92     0.07      0.028         0.097     0.003         0.03
 276  23.00     0.07      0.028         0.096     0.003         0.03
 277  23.08     0.07      0.028         0.096     0.003         0.03
 278  23.17     0.07      0.028         0.096     0.003         0.03
 279  23.25     0.07      0.028         0.096     0.003         0.03
 280  23.33     0.07      0.028         0.096     0.003         0.03
 281  23.42     0.07      0.028         0.095     0.003         0.03
 282  23.50     0.07      0.028         0.095     0.003         0.03
 283  23.58     0.07      0.028         0.095     0.003         0.03
 284  23.67     0.07      0.028         0.095     0.003         0.03
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 285  23.75     0.07      0.028         0.095     0.003         0.03
 286  23.83     0.07      0.028         0.095     0.003         0.03
 287  23.92     0.07      0.028         0.095     0.003         0.03
 288  24.00     0.07      0.028         0.095     0.003         0.03
     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 =      1.43(In)
 Total soil loss =     0.895(Ac.Ft)
 Total rainfall =      3.53(In)
 Flood volume =       57072.6 Cubic Feet
 Total soil loss =       38989.9 Cubic Feet
 --------------------------------------------------------------------
  Peak flow rate of this hydrograph =      2.400(CFS)
 --------------------------------------------------------------------
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
                     24 - H O U R    S T O R M
                R u n o f f      H y d r o g r a p h
 --------------------------------------------------------------------
             Hydrograph in   5   Minute intervals ((CFS))

 --------------------------------------------------------------------
  Time(h+m) Volume Ac.Ft   Q(CFS)  0        2.5       5.0       7.5      10.0
  -----------------------------------------------------------------------
    0+ 5       0.0006      0.09  Q         |         |         |         | 
    0+10       0.0018      0.17  Q         |         |         |         | 
    0+15       0.0030      0.18  Q         |         |         |         | 
    0+20       0.0047      0.24  Q         |         |         |         | 
    0+25       0.0066      0.28  VQ        |         |         |         | 
    0+30       0.0085      0.28  VQ        |         |         |         | 
    0+35       0.0105      0.29  VQ        |         |         |         | 
    0+40       0.0125      0.29  VQ        |         |         |         | 
    0+45       0.0145      0.29  VQ        |         |         |         | 
    0+50       0.0168      0.33  VQ        |         |         |         | 
    0+55       0.0193      0.37  VQ        |         |         |         | 
    1+ 0       0.0219      0.38  VQ        |         |         |         | 
    1+ 5       0.0243      0.34  VQ        |         |         |         | 
    1+10       0.0264      0.30  VQ        |         |         |         | 
    1+15       0.0284      0.29  VQ        |         |         |         | 
    1+20       0.0304      0.29  VQ        |         |         |         | 
    1+25       0.0323      0.29  VQ        |         |         |         | 
    1+30       0.0343      0.29  |Q        |         |         |         | 
    1+35       0.0363      0.29  |Q        |         |         |         | 
    1+40       0.0383      0.29  |Q        |         |         |         | 
    1+45       0.0403      0.29  |Q        |         |         |         | 
    1+50       0.0426      0.33  |Q        |         |         |         | 
    1+55       0.0451      0.37  |Q        |         |         |         | 
    2+ 0       0.0478      0.38  |Q        |         |         |         | 
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    2+ 5       0.0504      0.38  |Q        |         |         |         | 
    2+10       0.0530      0.38  |Q        |         |         |         | 
    2+15       0.0557      0.38  |Q        |         |         |         | 
    2+20       0.0583      0.38  |Q        |         |         |         | 
    2+25       0.0610      0.38  |Q        |         |         |         | 
    2+30       0.0636      0.38  |Q        |         |         |         | 
    2+35       0.0666      0.43  |QV       |         |         |         | 
    2+40       0.0698      0.47  |QV       |         |         |         | 
    2+45       0.0731      0.48  |QV       |         |         |         | 
    2+50       0.0764      0.48  |QV       |         |         |         | 
    2+55       0.0797      0.48  |QV       |         |         |         | 
    3+ 0       0.0830      0.48  |QV       |         |         |         | 
    3+ 5       0.0863      0.48  |QV       |         |         |         | 
    3+10       0.0896      0.48  |QV       |         |         |         | 
    3+15       0.0929      0.48  |QV       |         |         |         | 
    3+20       0.0962      0.48  |QV       |         |         |         | 
    3+25       0.0995      0.48  |Q V      |         |         |         | 
    3+30       0.1029      0.48  |Q V      |         |         |         | 
    3+35       0.1062      0.48  |Q V      |         |         |         | 
    3+40       0.1095      0.48  |Q V      |         |         |         | 
    3+45       0.1128      0.48  |Q V      |         |         |         | 
    3+50       0.1164      0.52  | QV      |         |         |         | 
    3+55       0.1203      0.56  | QV      |         |         |         | 
    4+ 0       0.1242      0.57  | QV      |         |         |         | 
    4+ 5       0.1282      0.58  | QV      |         |         |         | 
    4+10       0.1322      0.58  | Q V     |         |         |         | 
    4+15       0.1361      0.58  | Q V     |         |         |         | 
    4+20       0.1404      0.62  | Q V     |         |         |         | 
    4+25       0.1450      0.66  | Q V     |         |         |         | 
    4+30       0.1496      0.67  | Q V     |         |         |         | 
    4+35       0.1542      0.67  | Q V     |         |         |         | 
    4+40       0.1588      0.67  | Q V     |         |         |         | 
    4+45       0.1635      0.67  | Q V     |         |         |         | 
    4+50       0.1684      0.72  | Q  V    |         |         |         | 
    4+55       0.1736      0.76  |  Q V    |         |         |         | 
    5+ 0       0.1789      0.76  |  Q V    |         |         |         | 
    5+ 5       0.1836      0.68  | Q  V    |         |         |         | 
    5+10       0.1877      0.60  | Q  V    |         |         |         | 
    5+15       0.1917      0.58  | Q  V    |         |         |         | 
    5+20       0.1960      0.62  | Q  V    |         |         |         | 
    5+25       0.2005      0.66  | Q   V   |         |         |         | 
    5+30       0.2051      0.67  | Q   V   |         |         |         | 
    5+35       0.2101      0.72  | Q   V   |         |         |         | 
    5+40       0.2153      0.76  |  Q  V   |         |         |         | 
    5+45       0.2205      0.76  |  Q  V   |         |         |         | 
    5+50       0.2258      0.77  |  Q  V   |         |         |         | 
    5+55       0.2311      0.77  |  Q   V  |         |         |         | 
    6+ 0       0.2364      0.77  |  Q   V  |         |         |         | 

Page 10



lakeshorep2410
    6+ 5       0.2420      0.81  |  Q   V  |         |         |         | 
    6+10       0.2479      0.85  |  Q   V  |         |         |         | 
    6+15       0.2538      0.86  |  Q   V  |         |         |         | 
    6+20       0.2598      0.86  |  Q   V  |         |         |         | 
    6+25       0.2657      0.86  |  Q    V |         |         |         | 
    6+30       0.2717      0.86  |  Q    V |         |         |         | 
    6+35       0.2779      0.91  |  Q    V |         |         |         | 
    6+40       0.2845      0.95  |  Q    V |         |         |         | 
    6+45       0.2911      0.96  |  Q    V |         |         |         | 
    6+50       0.2977      0.96  |  Q     V|         |         |         | 
    6+55       0.3043      0.96  |  Q     V|         |         |         | 
    7+ 0       0.3109      0.96  |  Q     V|         |         |         | 
    7+ 5       0.3175      0.96  |  Q     V|         |         |         | 
    7+10       0.3241      0.96  |  Q     V|         |         |         | 
    7+15       0.3308      0.96  |  Q      V         |         |         | 
    7+20       0.3377      1.00  |   Q     V         |         |         | 
    7+25       0.3449      1.05  |   Q     V         |         |         | 
    7+30       0.3521      1.05  |   Q     V         |         |         | 
    7+35       0.3597      1.10  |   Q     V         |         |         | 
    7+40       0.3676      1.14  |   Q     |V        |         |         | 
    7+45       0.3755      1.15  |   Q     |V        |         |         | 
    7+50       0.3837      1.20  |   Q     |V        |         |         | 
    7+55       0.3922      1.24  |   Q     |V        |         |         | 
    8+ 0       0.4008      1.25  |   Q     | V       |         |         | 
    8+ 5       0.4100      1.34  |    Q    | V       |         |         | 
    8+10       0.4198      1.42  |    Q    | V       |         |         | 
    8+15       0.4296      1.43  |    Q    |  V      |         |         | 
    8+20       0.4396      1.44  |    Q    |  V      |         |         | 
    8+25       0.4495      1.44  |    Q    |  V      |         |         | 
    8+30       0.4594      1.44  |    Q    |   V     |         |         | 
    8+35       0.4651      0.82  |  Q      |   V     |         |         | 
    8+40       0.4667      0.24  Q         |   V     |         |         | 
    8+45       0.4676      0.13  Q         |   V     |         |         | 
    8+50       0.4686      0.14  Q         |   V     |         |         | 
    8+55       0.4699      0.19  Q         |   V     |         |         | 
    9+ 0       0.4713      0.21  Q         |   V     |         |         | 
    9+ 5       0.4735      0.31  |Q        |   V     |         |         | 
    9+10       0.4763      0.41  |Q        |   V     |         |         | 
    9+15       0.4793      0.44  |Q        |   V     |         |         | 
    9+20       0.4828      0.50  | Q       |   V     |         |         | 
    9+25       0.4866      0.56  | Q       |   V     |         |         | 
    9+30       0.4906      0.57  | Q       |   V     |         |         | 
    9+35       0.4949      0.63  | Q       |    V    |         |         | 
    9+40       0.4996      0.68  | Q       |    V    |         |         | 
    9+45       0.5045      0.70  | Q       |    V    |         |         | 
    9+50       0.5097      0.76  |  Q      |    V    |         |         | 
    9+55       0.5153      0.81  |  Q      |    V    |         |         | 
   10+ 0       0.5210      0.83  |  Q      |    V    |         |         | 
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   10+ 5       0.5245      0.50  | Q       |     V   |         |         | 
   10+10       0.5258      0.19  Q         |     V   |         |         | 
   10+15       0.5267      0.14  Q         |     V   |         |         | 
   10+20       0.5275      0.12  Q         |     V   |         |         | 
   10+25       0.5284      0.12  Q         |     V   |         |         | 
   10+30       0.5293      0.13  Q         |     V   |         |         | 
   10+35       0.5319      0.38  |Q        |     V   |         |         | 
   10+40       0.5361      0.61  | Q       |     V   |         |         | 
   10+45       0.5407      0.67  | Q       |     V   |         |         | 
   10+50       0.5454      0.69  | Q       |     V   |         |         | 
   10+55       0.5503      0.70  | Q       |     V   |         |         | 
   11+ 0       0.5551      0.71  | Q       |     V   |         |         | 
   11+ 5       0.5597      0.67  | Q       |      V  |         |         | 
   11+10       0.5640      0.63  | Q       |      V  |         |         | 
   11+15       0.5683      0.62  | Q       |      V  |         |         | 
   11+20       0.5727      0.63  | Q       |      V  |         |         | 
   11+25       0.5770      0.63  | Q       |      V  |         |         | 
   11+30       0.5814      0.64  | Q       |      V  |         |         | 
   11+35       0.5852      0.55  | Q       |      V  |         |         | 
   11+40       0.5885      0.47  |Q        |      V  |         |         | 
   11+45       0.5916      0.46  |Q        |       V |         |         | 
   11+50       0.5951      0.50  | Q       |       V |         |         | 
   11+55       0.5989      0.56  | Q       |       V |         |         | 
   12+ 0       0.6028      0.57  | Q       |       V |         |         | 
   12+ 5       0.6092      0.92  |  Q      |       V |         |         | 
   12+10       0.6178      1.25  |   Q     |       V |         |         | 
   12+15       0.6268      1.31  |    Q    |        V|         |         | 
   12+20       0.6364      1.40  |    Q    |        V|         |         | 
   12+25       0.6464      1.45  |    Q    |        V|         |         | 
   12+30       0.6565      1.47  |    Q    |         V         |         | 
   12+35       0.6673      1.57  |     Q   |         V         |         | 
   12+40       0.6788      1.67  |     Q   |         V         |         | 
   12+45       0.6905      1.69  |     Q   |         |V        |         | 
   12+50       0.7026      1.76  |      Q  |         |V        |         | 
   12+55       0.7151      1.81  |      Q  |         |V        |         | 
   13+ 0       0.7276      1.82  |      Q  |         | V       |         | 
   13+ 5       0.7420      2.08  |       Q |         | V       |         | 
   13+10       0.7579      2.31  |        Q|         |  V      |         | 
   13+15       0.7741      2.36  |        Q|         |  V      |         | 
   13+20       0.7906      2.39  |        Q|         |   V     |         | 
   13+25       0.8071      2.39  |        Q|         |   V     |         | 
   13+30       0.8236      2.40  |        Q|         |    V    |         | 
   13+35       0.8365      1.87  |      Q  |         |    V    |         | 
   13+40       0.8460      1.38  |    Q    |         |    V    |         | 
   13+45       0.8549      1.29  |    Q    |         |     V   |         | 
   13+50       0.8635      1.25  |    Q    |         |     V   |         | 
   13+55       0.8722      1.26  |    Q    |         |     V   |         | 
   14+ 0       0.8809      1.26  |    Q    |         |     V   |         | 
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   14+ 5       0.8909      1.46  |    Q    |         |      V  |         | 
   14+10       0.9023      1.65  |     Q   |         |      V  |         | 
   14+15       0.9140      1.69  |     Q   |         |      V  |         | 
   14+20       0.9254      1.67  |     Q   |         |       V |         | 
   14+25       0.9366      1.63  |     Q   |         |       V |         | 
   14+30       0.9478      1.62  |     Q   |         |       V |         | 
   14+35       0.9590      1.63  |     Q   |         |        V|         | 
   14+40       0.9703      1.63  |     Q   |         |        V|         | 
   14+45       0.9815      1.64  |     Q   |         |        V|         | 
   14+50       0.9925      1.59  |     Q   |         |         V         | 
   14+55       1.0032      1.56  |     Q   |         |         V         | 
   15+ 0       1.0139      1.55  |     Q   |         |         V         | 
   15+ 5       1.0243      1.51  |     Q   |         |         |V        | 
   15+10       1.0344      1.47  |    Q    |         |         |V        | 
   15+15       1.0445      1.46  |    Q    |         |         |V        | 
   15+20       1.0542      1.42  |    Q    |         |         | V       | 
   15+25       1.0637      1.38  |    Q    |         |         | V       | 
   15+30       1.0731      1.37  |    Q    |         |         | V       | 
   15+35       1.0813      1.18  |   Q     |         |         |  V      | 
   15+40       1.0882      1.00  |   Q     |         |         |  V      | 
   15+45       1.0949      0.97  |  Q      |         |         |  V      | 
   15+50       1.1015      0.96  |  Q      |         |         |  V      | 
   15+55       1.1082      0.97  |  Q      |         |         |  V      | 
   16+ 0       1.1149      0.97  |  Q      |         |         |   V     | 
   16+ 5       1.1198      0.71  | Q       |         |         |   V     | 
   16+10       1.1229      0.46  |Q        |         |         |   V     | 
   16+15       1.1257      0.41  |Q        |         |         |   V     | 
   16+20       1.1284      0.38  |Q        |         |         |   V     | 
   16+25       1.1310      0.38  |Q        |         |         |   V     | 
   16+30       1.1337      0.38  |Q        |         |         |   V     | 
   16+35       1.1360      0.34  |Q        |         |         |   V     | 
   16+40       1.1381      0.30  |Q        |         |         |   V     | 
   16+45       1.1401      0.29  |Q        |         |         |   V     | 
   16+50       1.1421      0.29  |Q        |         |         |   V     | 
   16+55       1.1441      0.29  |Q        |         |         |   V     | 
   17+ 0       1.1461      0.29  |Q        |         |         |   V     | 
   17+ 5       1.1486      0.38  |Q        |         |         |    V    | 
   17+10       1.1518      0.46  |Q        |         |         |    V    | 
   17+15       1.1550      0.47  |Q        |         |         |    V    | 
   17+20       1.1584      0.48  |Q        |         |         |    V    | 
   17+25       1.1617      0.48  |Q        |         |         |    V    | 
   17+30       1.1650      0.48  |Q        |         |         |    V    | 
   17+35       1.1683      0.48  |Q        |         |         |    V    | 
   17+40       1.1716      0.48  |Q        |         |         |    V    | 
   17+45       1.1749      0.48  |Q        |         |         |    V    | 
   17+50       1.1779      0.44  |Q        |         |         |    V    | 
   17+55       1.1806      0.40  |Q        |         |         |     V   | 
   18+ 0       1.1833      0.39  |Q        |         |         |     V   | 
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   18+ 5       1.1859      0.38  |Q        |         |         |     V   | 
   18+10       1.1886      0.38  |Q        |         |         |     V   | 
   18+15       1.1912      0.38  |Q        |         |         |     V   | 
   18+20       1.1939      0.38  |Q        |         |         |     V   | 
   18+25       1.1965      0.38  |Q        |         |         |     V   | 
   18+30       1.1992      0.38  |Q        |         |         |     V   | 
   18+35       1.2015      0.34  |Q        |         |         |     V   | 
   18+40       1.2036      0.30  |Q        |         |         |     V   | 
   18+45       1.2056      0.29  |Q        |         |         |     V   | 
   18+50       1.2073      0.24  Q         |         |         |     V   | 
   18+55       1.2087      0.20  Q         |         |         |     V   | 
   19+ 0       1.2100      0.20  Q         |         |         |     V   | 
   19+ 5       1.2117      0.24  Q         |         |         |     V   | 
   19+10       1.2136      0.28  |Q        |         |         |      V  | 
   19+15       1.2155      0.28  |Q        |         |         |      V  | 
   19+20       1.2178      0.33  |Q        |         |         |      V  | 
   19+25       1.2204      0.37  |Q        |         |         |      V  | 
   19+30       1.2230      0.38  |Q        |         |         |      V  | 
   19+35       1.2253      0.34  |Q        |         |         |      V  | 
   19+40       1.2274      0.30  |Q        |         |         |      V  | 
   19+45       1.2294      0.29  |Q        |         |         |      V  | 
   19+50       1.2311      0.24  Q         |         |         |      V  | 
   19+55       1.2325      0.20  Q         |         |         |      V  | 
   20+ 0       1.2339      0.20  Q         |         |         |      V  | 
   20+ 5       1.2355      0.24  Q         |         |         |      V  | 
   20+10       1.2374      0.28  |Q        |         |         |      V  | 
   20+15       1.2393      0.28  |Q        |         |         |      V  | 
   20+20       1.2413      0.29  |Q        |         |         |      V  | 
   20+25       1.2433      0.29  |Q        |         |         |      V  | 
   20+30       1.2453      0.29  |Q        |         |         |       V | 
   20+35       1.2473      0.29  |Q        |         |         |       V | 
   20+40       1.2493      0.29  |Q        |         |         |       V | 
   20+45       1.2512      0.29  |Q        |         |         |       V | 
   20+50       1.2529      0.24  Q         |         |         |       V | 
   20+55       1.2543      0.20  Q         |         |         |       V | 
   21+ 0       1.2557      0.20  Q         |         |         |       V | 
   21+ 5       1.2573      0.24  Q         |         |         |       V | 
   21+10       1.2592      0.28  |Q        |         |         |       V | 
   21+15       1.2612      0.28  |Q        |         |         |       V | 
   21+20       1.2629      0.24  Q         |         |         |       V | 
   21+25       1.2643      0.20  Q         |         |         |       V | 
   21+30       1.2656      0.20  Q         |         |         |       V | 
   21+35       1.2672      0.24  Q         |         |         |       V | 
   21+40       1.2691      0.28  |Q        |         |         |       V | 
   21+45       1.2711      0.28  |Q        |         |         |       V | 
   21+50       1.2728      0.24  Q         |         |         |       V | 
   21+55       1.2742      0.20  Q         |         |         |       V | 
   22+ 0       1.2755      0.20  Q         |         |         |       V | 
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   22+ 5       1.2772      0.24  Q         |         |         |       V | 
   22+10       1.2791      0.28  |Q        |         |         |        V| 
   22+15       1.2810      0.28  |Q        |         |         |        V| 
   22+20       1.2827      0.24  Q         |         |         |        V| 
   22+25       1.2841      0.20  Q         |         |         |        V| 
   22+30       1.2855      0.20  Q         |         |         |        V| 
   22+35       1.2868      0.19  Q         |         |         |        V| 
   22+40       1.2881      0.19  Q         |         |         |        V| 
   22+45       1.2894      0.19  Q         |         |         |        V| 
   22+50       1.2907      0.19  Q         |         |         |        V| 
   22+55       1.2921      0.19  Q         |         |         |        V| 
   23+ 0       1.2934      0.19  Q         |         |         |        V| 
   23+ 5       1.2947      0.19  Q         |         |         |        V| 
   23+10       1.2960      0.19  Q         |         |         |        V| 
   23+15       1.2974      0.19  Q         |         |         |        V| 
   23+20       1.2987      0.19  Q         |         |         |        V| 
   23+25       1.3000      0.19  Q         |         |         |        V| 
   23+30       1.3013      0.19  Q         |         |         |        V| 
   23+35       1.3027      0.19  Q         |         |         |        V| 
   23+40       1.3040      0.19  Q         |         |         |        V| 
   23+45       1.3053      0.19  Q         |         |         |        V| 
   23+50       1.3066      0.19  Q         |         |         |        V| 
   23+55       1.3080      0.19  Q         |         |         |        V| 
   24+ 0       1.3093      0.19  Q         |         |         |        V| 
   24+ 5       1.3100      0.11  Q         |         |         |        V| 
   24+10       1.3102      0.02  Q         |         |         |        V| 
   24+15       1.3102      0.01  Q         |         |         |        V| 
-----------------------------------------------------------------------
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lakeshorep1100
POST-CONSTRUCTION CONDITIONS
100 YEAR 1 HOUR STORM

  U n i t   H y d r o g r a p h    A n a l y s i s

  Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2004, Version 7.0
   Study date  12/27/16 File: lakeshorep1100.out

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ------------------------------------------------------------------------

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

 Program License Serial Number 6064

 ---------------------------------------------------------------------
  English (in-lb) 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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 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%     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) =  0.113
 Minimum soil loss rate ((In/Hr)) =  0.056
 (for 24 hour storm duration)
 Soil low loss rate (decimal) =   0.100
 ---------------------------------------------------------------------
 Slope of intensity-duration curve for a 1 hour storm =0.4800
 ----------------------------------------------------------------------

   U n i t  H y d r o g r a p h 
    VALLEY S-Curve
 --------------------------------------------------------------------
   Unit Hydrograph Data
 ---------------------------------------------------------------------
 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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                               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     4.40      0.792         0.113      ---          0.68
   2   0.17     4.50      0.810         0.113      ---          0.70
   3   0.25     5.40      0.972         0.113      ---          0.86
   4   0.33     5.40      0.972         0.113      ---          0.86
   5   0.42     5.70      1.026         0.113      ---          0.91
   6   0.50     6.40      1.152         0.113      ---          1.04
   7   0.58     7.90      1.422         0.113      ---          1.31
   8   0.67     9.10      1.638         0.113      ---          1.52
   9   0.75    12.80      2.304         0.113      ---          2.19
  10   0.83    25.60      4.608         0.113      ---          4.49
  11   0.92     7.90      1.422         0.113      ---          1.31
  12   1.00     4.90      0.882         0.113      ---          0.77
     Sum =     100.0                                   Sum =    16.6
 Flood volume = Effective rainfall      1.39(In)
  times area       7.5(Ac.)/[(In)/(Ft.)] =       0.9(Ac.Ft)
 Total soil loss =      0.11(In)
 Total soil loss =     0.071(Ac.Ft)
 Total rainfall =      1.50(In)
 Flood volume =       37758.8 Cubic Feet
 Total soil loss =        3076.0 Cubic Feet
 --------------------------------------------------------------------
  Peak flow rate of this hydrograph =     23.788(CFS)
 --------------------------------------------------------------------
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
                     1 - H O U R    S T O R M
                R u n o f f      H y d r o g r a p h
 --------------------------------------------------------------------
             Hydrograph in   5   Minute intervals ((CFS))

 --------------------------------------------------------------------
  Time(h+m) Volume Ac.Ft   Q(CFS)  0        7.5      15.0      22.5      30.0
  -----------------------------------------------------------------------
    0+ 5       0.0160      2.33  V  Q      |         |         |         | 
    0+10       0.0475      4.57  | V   Q   |         |         |         | 
    0+15       0.0862      5.62  |  V   Q  |         |         |         | 
    0+20       0.1299      6.34  |    V  Q |         |         |         | 
    0+25       0.1756      6.63  |       Q |         |         |         | 
    0+30       0.2257      7.29  |        QV         |         |         | 
    0+35       0.2853      8.65  |         |Q V      |         |         | 
    0+40       0.3566     10.36  |         |  Q  V   |         |         | 
    0+45       0.4499     13.54  |         |       Q V         |         | 
    0+50       0.6137     23.79  |         |         |       V |Q        | 
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    0+55       0.7568     20.78  |         |         |      Q  |   V     | 
    1+ 0       0.8278     10.31  |         |  Q      |         |       V | 
    1+ 5       0.8594      4.58  |     Q   |         |         |        V| 
    1+10       0.8653      0.86  |Q        |         |         |        V| 
    1+15       0.8668      0.22  Q         |         |         |         V 
-----------------------------------------------------------------------
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POST-CONSTRUCTION CONDITIONS
100 YEAR 3 HOUR STORM

  U n i t   H y d r o g r a p h    A n a l y s i s

  Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2004, Version 7.0
   Study date  12/27/16 File: lakeshorep3100.out

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ------------------------------------------------------------------------

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

 Program License Serial Number 6064

 ---------------------------------------------------------------------
  English (in-lb) 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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 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%     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) =  0.113
 Minimum soil loss rate ((In/Hr)) =  0.056
 (for 24 hour storm duration)
 Soil low loss rate (decimal) =   0.100
 ---------------------------------------------------------------------

   U n i t  H y d r o g r a p h 
    VALLEY S-Curve
 --------------------------------------------------------------------
   Unit Hydrograph Data
 ---------------------------------------------------------------------
 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     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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 --------------------------------------------------------------------
  Peak flow rate of this hydrograph =     16.212(CFS)
 --------------------------------------------------------------------
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
                     3 - H O U R    S T O R M
                R u n o f f      H y d r o g r a p h
 --------------------------------------------------------------------
             Hydrograph in   5   Minute intervals ((CFS))

 --------------------------------------------------------------------
  Time(h+m) Volume Ac.Ft   Q(CFS)  0        5.0      10.0      15.0      20.0
  -----------------------------------------------------------------------
    0+ 5       0.0065      0.95  VQ        |         |         |         | 
    0+10       0.0192      1.84  V  Q      |         |         |         | 
    0+15       0.0317      1.81  V  Q      |         |         |         | 
    0+20       0.0462      2.11  |V  Q     |         |         |         | 
    0+25       0.0631      2.46  |V  Q     |         |         |         | 
    0+30       0.0825      2.82  | V  Q    |         |         |         | 
    0+35       0.1021      2.84  |  V Q    |         |         |         | 
    0+40       0.1222      2.91  |  V Q    |         |         |         | 
    0+45       0.1440      3.17  |   V Q   |         |         |         | 
    0+50       0.1639      2.90  |   VQ    |         |         |         | 
    0+55       0.1828      2.73  |    Q    |         |         |         | 
    1+ 0       0.2033      2.98  |    QV   |         |         |         | 
    1+ 5       0.2279      3.58  |     VQ  |         |         |         | 
    1+10       0.2555      4.01  |      VQ |         |         |         | 
    1+15       0.2838      4.10  |       Q |         |         |         | 
    1+20       0.3109      3.93  |      Q V|         |         |         | 
    1+25       0.3409      4.35  |       Q V         |         |         | 
    1+30       0.3753      5.00  |        Q|V        |         |         | 
    1+35       0.4089      4.88  |        Q| V       |         |         | 
    1+40       0.4432      4.97  |        Q|  V      |         |         | 
    1+45       0.4833      5.83  |         |Q  V     |         |         | 
    1+50       0.5263      6.24  |         | Q  V    |         |         | 
    1+55       0.5674      5.98  |         |Q    V   |         |         | 
    2+ 0       0.6081      5.90  |         |Q      V |         |         | 
    2+ 5       0.6497      6.04  |         | Q      V|         |         | 
    2+10       0.6998      7.27  |         |   Q     V         |         | 
    2+15       0.7630      9.18  |         |       Q | V       |         | 
    2+20       0.8225      8.63  |         |      Q  |   V     |         | 
    2+25       0.8970     10.82  |         |         |Q    V   |         | 
    2+30       0.9956     14.31  |         |         |       QV|         | 
    2+35       1.1072     16.21  |         |         |         | Q       | 
    2+40       1.2112     15.10  |         |         |         Q    V    | 
    2+45       1.2737      9.08  |         |       Q |         |      V  | 
    2+50       1.3064      4.75  |        Q|         |         |       V | 
    2+55       1.3313      3.62  |      Q  |         |         |        V| 
    3+ 0       1.3452      2.01  |   Q     |         |         |        V| 
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    3+ 5       1.3493      0.61  |Q        |         |         |        V| 
    3+10       1.3505      0.16  Q         |         |         |        V| 
    3+15       1.3506      0.02  Q         |         |         |         V 
-----------------------------------------------------------------------
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POST-CONSTRUCTION CONDITIONS
100 YEAR 6 HOUR STORM

  U n i t   H y d r o g r a p h    A n a l y s i s

  Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2004, Version 7.0
   Study date  12/27/16 File: lakeshorep6100.out

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ------------------------------------------------------------------------

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

 Program License Serial Number 6064

 ---------------------------------------------------------------------
  English (in-lb) 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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 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%     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) =  0.113
 Minimum soil loss rate ((In/Hr)) =  0.056
 (for 24 hour storm duration)
 Soil low loss rate (decimal) =   0.100
 ---------------------------------------------------------------------

   U n i t  H y d r o g r a p h 
    VALLEY S-Curve
 --------------------------------------------------------------------
   Unit Hydrograph Data
 ---------------------------------------------------------------------
 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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  45   3.75     1.50      0.630         0.113      ---          0.52
  46   3.83     1.50      0.630         0.113      ---          0.52
  47   3.92     1.60      0.672         0.113      ---          0.56
  48   4.00     1.60      0.672         0.113      ---          0.56
  49   4.08     1.70      0.714         0.113      ---          0.60
  50   4.17     1.80      0.756         0.113      ---          0.64
  51   4.25     1.90      0.798         0.113      ---          0.68
  52   4.33     2.00      0.840         0.113      ---          0.73
  53   4.42     2.10      0.882         0.113      ---          0.77
  54   4.50     2.10      0.882         0.113      ---          0.77
  55   4.58     2.20      0.924         0.113      ---          0.81
  56   4.67     2.30      0.966         0.113      ---          0.85
  57   4.75     2.40      1.008         0.113      ---          0.89
  58   4.83     2.40      1.008         0.113      ---          0.89
  59   4.92     2.50      1.050         0.113      ---          0.94
  60   5.00     2.60      1.092         0.113      ---          0.98
  61   5.08     3.10      1.302         0.113      ---          1.19
  62   5.17     3.60      1.512         0.113      ---          1.40
  63   5.25     3.90      1.638         0.113      ---          1.52
  64   5.33     4.20      1.764         0.113      ---          1.65
  65   5.42     4.70      1.974         0.113      ---          1.86
  66   5.50     5.60      2.352         0.113      ---          2.24
  67   5.58     1.90      0.798         0.113      ---          0.68
  68   5.67     0.90      0.378         0.113      ---          0.27
  69   5.75     0.60      0.252         0.113      ---          0.14
  70   5.83     0.50      0.210         0.113      ---          0.10
  71   5.92     0.30      0.126         0.113      ---          0.01
  72   6.00     0.20      0.084         0.113     0.008         0.08
     Sum =     100.0                                   Sum =    34.0
 Flood volume = Effective rainfall      2.83(In)
  times area       7.5(Ac.)/[(In)/(Ft.)] =       1.8(Ac.Ft)
 Total soil loss =      0.67(In)
 Total soil loss =     0.418(Ac.Ft)
 Total rainfall =      3.50(In)
 Flood volume =       77066.5 Cubic Feet
 Total soil loss =       18218.5 Cubic Feet
 --------------------------------------------------------------------
  Peak flow rate of this hydrograph =     15.140(CFS)
 --------------------------------------------------------------------
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
                     6 - H O U R    S T O R M
                R u n o f f      H y d r o g r a p h
 --------------------------------------------------------------------
             Hydrograph in   5   Minute intervals ((CFS))

 --------------------------------------------------------------------
  Time(h+m) Volume Ac.Ft   Q(CFS)  0        5.0      10.0      15.0      20.0
  -----------------------------------------------------------------------
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    0+ 5       0.0023      0.33  Q         |         |         |         | 
    0+10       0.0077      0.79  VQ        |         |         |         | 
    0+15       0.0145      0.99  VQ        |         |         |         | 
    0+20       0.0217      1.04  V Q       |         |         |         | 
    0+25       0.0289      1.05  V Q       |         |         |         | 
    0+30       0.0371      1.20  V Q       |         |         |         | 
    0+35       0.0463      1.33  |VQ       |         |         |         | 
    0+40       0.0556      1.36  |VQ       |         |         |         | 
    0+45       0.0651      1.37  |VQ       |         |         |         | 
    0+50       0.0745      1.37  |VQ       |         |         |         | 
    0+55       0.0839      1.37  |VQ       |         |         |         | 
    1+ 0       0.0943      1.51  | VQ      |         |         |         | 
    1+ 5       0.1057      1.65  | VQ      |         |         |         | 
    1+10       0.1172      1.67  | VQ      |         |         |         | 
    1+15       0.1288      1.69  | VQ      |         |         |         | 
    1+20       0.1405      1.69  |  Q      |         |         |         | 
    1+25       0.1521      1.69  |  Q      |         |         |         | 
    1+30       0.1637      1.69  |  Q      |         |         |         | 
    1+35       0.1753      1.69  |  Q      |         |         |         | 
    1+40       0.1869      1.69  |  QV     |         |         |         | 
    1+45       0.1985      1.69  |  QV     |         |         |         | 
    1+50       0.2101      1.69  |  QV     |         |         |         | 
    1+55       0.2218      1.69  |  Q V    |         |         |         | 
    2+ 0       0.2344      1.83  |  Q V    |         |         |         | 
    2+ 5       0.2469      1.82  |  Q V    |         |         |         | 
    2+10       0.2597      1.86  |  Q V    |         |         |         | 
    2+15       0.2733      1.98  |  Q  V   |         |         |         | 
    2+20       0.2870      1.99  |  Q  V   |         |         |         | 
    2+25       0.3008      2.00  |   Q V   |         |         |         | 
    2+30       0.3146      2.00  |   Q  V  |         |         |         | 
    2+35       0.3284      2.00  |   Q  V  |         |         |         | 
    2+40       0.3422      2.00  |   Q  V  |         |         |         | 
    2+45       0.3570      2.15  |   Q   V |         |         |         | 
    2+50       0.3728      2.28  |   Q   V |         |         |         | 
    2+55       0.3887      2.31  |   Q   V |         |         |         | 
    3+ 0       0.4047      2.32  |   Q    V|         |         |         | 
    3+ 5       0.4207      2.32  |   Q    V|         |         |         | 
    3+10       0.4376      2.47  |   Q    V|         |         |         | 
    3+15       0.4555      2.60  |    Q    V         |         |         | 
    3+20       0.4736      2.63  |    Q    V         |         |         | 
    3+25       0.4928      2.78  |    Q    |V        |         |         | 
    3+30       0.5139      3.06  |     Q   |V        |         |         | 
    3+35       0.5371      3.37  |     Q   | V       |         |         | 
    3+40       0.5615      3.54  |      Q  | V       |         |         | 
    3+45       0.5871      3.72  |      Q  |  V      |         |         | 
    3+50       0.6138      3.87  |      Q  |  V      |         |         | 
    3+55       0.6416      4.04  |       Q |   V     |         |         | 
    4+ 0       0.6705      4.19  |       Q |    V    |         |         | 
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    4+ 5       0.7005      4.36  |       Q |    V    |         |         | 
    4+10       0.7325      4.65  |        Q|     V   |         |         | 
    4+15       0.7667      4.96  |        Q|      V  |         |         | 
    4+20       0.8030      5.27  |         Q       V |         |         | 
    4+25       0.8415      5.59  |         |Q       V|         |         | 
    4+30       0.8812      5.77  |         |Q       V|         |         | 
    4+35       0.9222      5.95  |         |Q        V         |         | 
    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  |         | 
    5+10       1.2746      9.51  |         |        Q|       V |         | 
    5+15       1.3487     10.76  |         |         |Q        V         | 
    5+20       1.4299     11.79  |         |         |  Q      | V       | 
    5+25       1.5198     13.05  |         |         |     Q   |   V     | 
    5+30       1.6240     15.14  |         |         |         Q     V   | 
    5+35       1.7012     11.20  |         |         | Q       |       V | 
    5+40       1.7360      5.06  |         Q         |         |        V| 
    5+45       1.7526      2.40  |   Q     |         |         |        V| 
    5+50       1.7604      1.14  | Q       |         |         |        V| 
    5+55       1.7640      0.52  |Q        |         |         |        V| 
    6+ 0       1.7668      0.40  Q         |         |         |        V| 
    6+ 5       1.7687      0.28  Q         |         |         |        V| 
    6+10       1.7691      0.05  Q         |         |         |        V| 
    6+15       1.7692      0.02  Q         |         |         |        V| 
-----------------------------------------------------------------------
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lakeshorep24100
POST-CONSTRUCTION CONDITIONS
100 YEAR 24 HOUR STORM

  U n i t   H y d r o g r a p h    A n a l y s i s

  Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2004, Version 7.0
   Study date  12/27/16 File: lakeshorep24100.out

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ------------------------------------------------------------------------

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

 Program License Serial Number 6064

 ---------------------------------------------------------------------
  English (in-lb) 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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 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%     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) =  0.113
 Minimum soil loss rate ((In/Hr)) =  0.056
 (for 24 hour storm duration)
 Soil low loss rate (decimal) =   0.100
 ---------------------------------------------------------------------

   U n i t  H y d r o g r a p h 
    VALLEY S-Curve
 --------------------------------------------------------------------
   Unit Hydrograph Data
 ---------------------------------------------------------------------
 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     0.07      0.040         0.200     0.004         0.04
   2   0.17     0.07      0.040         0.200     0.004         0.04
   3   0.25     0.07      0.040         0.199     0.004         0.04
   4   0.33     0.10      0.060         0.198     0.006         0.05
   5   0.42     0.10      0.060         0.197     0.006         0.05
   6   0.50     0.10      0.060         0.196     0.006         0.05
   7   0.58     0.10      0.060         0.196     0.006         0.05
   8   0.67     0.10      0.060         0.195     0.006         0.05
   9   0.75     0.10      0.060         0.194     0.006         0.05
  10   0.83     0.13      0.080         0.193     0.008         0.07
  11   0.92     0.13      0.080         0.193     0.008         0.07
  12   1.00     0.13      0.080         0.192     0.008         0.07
  13   1.08     0.10      0.060         0.191     0.006         0.05
  14   1.17     0.10      0.060         0.190     0.006         0.05
  15   1.25     0.10      0.060         0.190     0.006         0.05
  16   1.33     0.10      0.060         0.189     0.006         0.05
  17   1.42     0.10      0.060         0.188     0.006         0.05
  18   1.50     0.10      0.060         0.187     0.006         0.05
  19   1.58     0.10      0.060         0.187     0.006         0.05
  20   1.67     0.10      0.060         0.186     0.006         0.05
  21   1.75     0.10      0.060         0.185     0.006         0.05
  22   1.83     0.13      0.080         0.184     0.008         0.07
  23   1.92     0.13      0.080         0.184     0.008         0.07
  24   2.00     0.13      0.080         0.183     0.008         0.07
  25   2.08     0.13      0.080         0.182     0.008         0.07
  26   2.17     0.13      0.080         0.181     0.008         0.07
  27   2.25     0.13      0.080         0.181     0.008         0.07
  28   2.33     0.13      0.080         0.180     0.008         0.07
  29   2.42     0.13      0.080         0.179     0.008         0.07
  30   2.50     0.13      0.080         0.178     0.008         0.07
  31   2.58     0.17      0.100         0.178     0.010         0.09
  32   2.67     0.17      0.100         0.177     0.010         0.09
  33   2.75     0.17      0.100         0.176     0.010         0.09
  34   2.83     0.17      0.100         0.176     0.010         0.09
  35   2.92     0.17      0.100         0.175     0.010         0.09
  36   3.00     0.17      0.100         0.174     0.010         0.09
  37   3.08     0.17      0.100         0.173     0.010         0.09
  38   3.17     0.17      0.100         0.173     0.010         0.09
  39   3.25     0.17      0.100         0.172     0.010         0.09
  40   3.33     0.17      0.100         0.171     0.010         0.09
  41   3.42     0.17      0.100         0.170     0.010         0.09
  42   3.50     0.17      0.100         0.170     0.010         0.09
  43   3.58     0.17      0.100         0.169     0.010         0.09
  44   3.67     0.17      0.100         0.168     0.010         0.09
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  45   3.75     0.17      0.100         0.168     0.010         0.09
  46   3.83     0.20      0.120         0.167     0.012         0.11
  47   3.92     0.20      0.120         0.166     0.012         0.11
  48   4.00     0.20      0.120         0.166     0.012         0.11
  49   4.08     0.20      0.120         0.165     0.012         0.11
  50   4.17     0.20      0.120         0.164     0.012         0.11
  51   4.25     0.20      0.120         0.163     0.012         0.11
  52   4.33     0.23      0.140         0.163     0.014         0.13
  53   4.42     0.23      0.140         0.162     0.014         0.13
  54   4.50     0.23      0.140         0.161     0.014         0.13
  55   4.58     0.23      0.140         0.161     0.014         0.13
  56   4.67     0.23      0.140         0.160     0.014         0.13
  57   4.75     0.23      0.140         0.159     0.014         0.13
  58   4.83     0.27      0.160         0.159      ---          0.00
  59   4.92     0.27      0.160         0.158      ---          0.00
  60   5.00     0.27      0.160         0.157      ---          0.00
  61   5.08     0.20      0.120         0.157     0.012         0.11
  62   5.17     0.20      0.120         0.156     0.012         0.11
  63   5.25     0.20      0.120         0.155     0.012         0.11
  64   5.33     0.23      0.140         0.154     0.014         0.13
  65   5.42     0.23      0.140         0.154     0.014         0.13
  66   5.50     0.23      0.140         0.153     0.014         0.13
  67   5.58     0.27      0.160         0.152      ---          0.01
  68   5.67     0.27      0.160         0.152      ---          0.01
  69   5.75     0.27      0.160         0.151      ---          0.01
  70   5.83     0.27      0.160         0.150      ---          0.01
  71   5.92     0.27      0.160         0.150      ---          0.01
  72   6.00     0.27      0.160         0.149      ---          0.01
  73   6.08     0.30      0.180         0.148      ---          0.03
  74   6.17     0.30      0.180         0.148      ---          0.03
  75   6.25     0.30      0.180         0.147      ---          0.03
  76   6.33     0.30      0.180         0.146      ---          0.03
  77   6.42     0.30      0.180         0.146      ---          0.03
  78   6.50     0.30      0.180         0.145      ---          0.03
  79   6.58     0.33      0.200         0.145      ---          0.06
  80   6.67     0.33      0.200         0.144      ---          0.06
  81   6.75     0.33      0.200         0.143      ---          0.06
  82   6.83     0.33      0.200         0.143      ---          0.06
  83   6.92     0.33      0.200         0.142      ---          0.06
  84   7.00     0.33      0.200         0.141      ---          0.06
  85   7.08     0.33      0.200         0.141      ---          0.06
  86   7.17     0.33      0.200         0.140      ---          0.06
  87   7.25     0.33      0.200         0.139      ---          0.06
  88   7.33     0.37      0.220         0.139      ---          0.08
  89   7.42     0.37      0.220         0.138      ---          0.08
  90   7.50     0.37      0.220         0.137      ---          0.08
  91   7.58     0.40      0.240         0.137      ---          0.10
  92   7.67     0.40      0.240         0.136      ---          0.10
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  93   7.75     0.40      0.240         0.136      ---          0.10
  94   7.83     0.43      0.260         0.135      ---          0.13
  95   7.92     0.43      0.260         0.134      ---          0.13
  96   8.00     0.43      0.260         0.134      ---          0.13
  97   8.08     0.50      0.300         0.133      ---          0.17
  98   8.17     0.50      0.300         0.132      ---          0.17
  99   8.25     0.50      0.300         0.132      ---          0.17
 100   8.33     0.50      0.300         0.131      ---          0.17
 101   8.42     0.50      0.300         0.131      ---          0.17
 102   8.50     0.50      0.300         0.130      ---          0.17
 103   8.58     0.53      0.320         0.129      ---          0.19
 104   8.67     0.53      0.320         0.129      ---          0.19
 105   8.75     0.53      0.320         0.128      ---          0.19
 106   8.83     0.57      0.340         0.128      ---          0.21
 107   8.92     0.57      0.340         0.127      ---          0.21
 108   9.00     0.57      0.340         0.126      ---          0.21
 109   9.08     0.63      0.380         0.126      ---          0.25
 110   9.17     0.63      0.380         0.125      ---          0.25
 111   9.25     0.63      0.380         0.125      ---          0.26
 112   9.33     0.67      0.400         0.124      ---          0.28
 113   9.42     0.67      0.400         0.123      ---          0.28
 114   9.50     0.67      0.400         0.123      ---          0.28
 115   9.58     0.70      0.420         0.122      ---          0.30
 116   9.67     0.70      0.420         0.122      ---          0.30
 117   9.75     0.70      0.420         0.121      ---          0.30
 118   9.83     0.73      0.440         0.120      ---          0.32
 119   9.92     0.73      0.440         0.120      ---          0.32
 120  10.00     0.73      0.440         0.119      ---          0.32
 121  10.08     0.50      0.300         0.119      ---          0.18
 122  10.17     0.50      0.300         0.118      ---          0.18
 123  10.25     0.50      0.300         0.118      ---          0.18
 124  10.33     0.50      0.300         0.117      ---          0.18
 125  10.42     0.50      0.300         0.116      ---          0.18
 126  10.50     0.50      0.300         0.116      ---          0.18
 127  10.58     0.67      0.400         0.115      ---          0.28
 128  10.67     0.67      0.400         0.115      ---          0.29
 129  10.75     0.67      0.400         0.114      ---          0.29
 130  10.83     0.67      0.400         0.114      ---          0.29
 131  10.92     0.67      0.400         0.113      ---          0.29
 132  11.00     0.67      0.400         0.113      ---          0.29
 133  11.08     0.63      0.380         0.112      ---          0.27
 134  11.17     0.63      0.380         0.111      ---          0.27
 135  11.25     0.63      0.380         0.111      ---          0.27
 136  11.33     0.63      0.380         0.110      ---          0.27
 137  11.42     0.63      0.380         0.110      ---          0.27
 138  11.50     0.63      0.380         0.109      ---          0.27
 139  11.58     0.57      0.340         0.109      ---          0.23
 140  11.67     0.57      0.340         0.108      ---          0.23
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 141  11.75     0.57      0.340         0.108      ---          0.23
 142  11.83     0.60      0.360         0.107      ---          0.25
 143  11.92     0.60      0.360         0.107      ---          0.25
 144  12.00     0.60      0.360         0.106      ---          0.25
 145  12.08     0.83      0.500         0.105      ---          0.39
 146  12.17     0.83      0.500         0.105      ---          0.40
 147  12.25     0.83      0.500         0.104      ---          0.40
 148  12.33     0.87      0.520         0.104      ---          0.42
 149  12.42     0.87      0.520         0.103      ---          0.42
 150  12.50     0.87      0.520         0.103      ---          0.42
 151  12.58     0.93      0.560         0.102      ---          0.46
 152  12.67     0.93      0.560         0.102      ---          0.46
 153  12.75     0.93      0.560         0.101      ---          0.46
 154  12.83     0.97      0.580         0.101      ---          0.48
 155  12.92     0.97      0.580         0.100      ---          0.48
 156  13.00     0.97      0.580         0.100      ---          0.48
 157  13.08     1.13      0.680         0.099      ---          0.58
 158  13.17     1.13      0.680         0.099      ---          0.58
 159  13.25     1.13      0.680         0.098      ---          0.58
 160  13.33     1.13      0.680         0.098      ---          0.58
 161  13.42     1.13      0.680         0.097      ---          0.58
 162  13.50     1.13      0.680         0.097      ---          0.58
 163  13.58     0.77      0.460         0.096      ---          0.36
 164  13.67     0.77      0.460         0.096      ---          0.36
 165  13.75     0.77      0.460         0.095      ---          0.36
 166  13.83     0.77      0.460         0.095      ---          0.37
 167  13.92     0.77      0.460         0.094      ---          0.37
 168  14.00     0.77      0.460         0.094      ---          0.37
 169  14.08     0.90      0.540         0.093      ---          0.45
 170  14.17     0.90      0.540         0.093      ---          0.45
 171  14.25     0.90      0.540         0.092      ---          0.45
 172  14.33     0.87      0.520         0.092      ---          0.43
 173  14.42     0.87      0.520         0.091      ---          0.43
 174  14.50     0.87      0.520         0.091      ---          0.43
 175  14.58     0.87      0.520         0.091      ---          0.43
 176  14.67     0.87      0.520         0.090      ---          0.43
 177  14.75     0.87      0.520         0.090      ---          0.43
 178  14.83     0.83      0.500         0.089      ---          0.41
 179  14.92     0.83      0.500         0.089      ---          0.41
 180  15.00     0.83      0.500         0.088      ---          0.41
 181  15.08     0.80      0.480         0.088      ---          0.39
 182  15.17     0.80      0.480         0.087      ---          0.39
 183  15.25     0.80      0.480         0.087      ---          0.39
 184  15.33     0.77      0.460         0.086      ---          0.37
 185  15.42     0.77      0.460         0.086      ---          0.37
 186  15.50     0.77      0.460         0.086      ---          0.37
 187  15.58     0.63      0.380         0.085      ---          0.29
 188  15.67     0.63      0.380         0.085      ---          0.30
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 189  15.75     0.63      0.380         0.084      ---          0.30
 190  15.83     0.63      0.380         0.084      ---          0.30
 191  15.92     0.63      0.380         0.083      ---          0.30
 192  16.00     0.63      0.380         0.083      ---          0.30
 193  16.08     0.13      0.080         0.083     0.008         0.07
 194  16.17     0.13      0.080         0.082     0.008         0.07
 195  16.25     0.13      0.080         0.082     0.008         0.07
 196  16.33     0.13      0.080         0.081     0.008         0.07
 197  16.42     0.13      0.080         0.081     0.008         0.07
 198  16.50     0.13      0.080         0.080     0.008         0.07
 199  16.58     0.10      0.060         0.080     0.006         0.05
 200  16.67     0.10      0.060         0.080     0.006         0.05
 201  16.75     0.10      0.060         0.079     0.006         0.05
 202  16.83     0.10      0.060         0.079     0.006         0.05
 203  16.92     0.10      0.060         0.078     0.006         0.05
 204  17.00     0.10      0.060         0.078     0.006         0.05
 205  17.08     0.17      0.100         0.078      ---          0.02
 206  17.17     0.17      0.100         0.077      ---          0.02
 207  17.25     0.17      0.100         0.077      ---          0.02
 208  17.33     0.17      0.100         0.076      ---          0.02
 209  17.42     0.17      0.100         0.076      ---          0.02
 210  17.50     0.17      0.100         0.076      ---          0.02
 211  17.58     0.17      0.100         0.075      ---          0.02
 212  17.67     0.17      0.100         0.075      ---          0.03
 213  17.75     0.17      0.100         0.075      ---          0.03
 214  17.83     0.13      0.080         0.074      ---          0.01
 215  17.92     0.13      0.080         0.074      ---          0.01
 216  18.00     0.13      0.080         0.073      ---          0.01
 217  18.08     0.13      0.080         0.073      ---          0.01
 218  18.17     0.13      0.080         0.073      ---          0.01
 219  18.25     0.13      0.080         0.072      ---          0.01
 220  18.33     0.13      0.080         0.072      ---          0.01
 221  18.42     0.13      0.080         0.072      ---          0.01
 222  18.50     0.13      0.080         0.071      ---          0.01
 223  18.58     0.10      0.060         0.071     0.006         0.05
 224  18.67     0.10      0.060         0.071     0.006         0.05
 225  18.75     0.10      0.060         0.070     0.006         0.05
 226  18.83     0.07      0.040         0.070     0.004         0.04
 227  18.92     0.07      0.040         0.070     0.004         0.04
 228  19.00     0.07      0.040         0.069     0.004         0.04
 229  19.08     0.10      0.060         0.069     0.006         0.05
 230  19.17     0.10      0.060         0.069     0.006         0.05
 231  19.25     0.10      0.060         0.068     0.006         0.05
 232  19.33     0.13      0.080         0.068      ---          0.01
 233  19.42     0.13      0.080         0.068      ---          0.01
 234  19.50     0.13      0.080         0.067      ---          0.01
 235  19.58     0.10      0.060         0.067     0.006         0.05
 236  19.67     0.10      0.060         0.067     0.006         0.05
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 237  19.75     0.10      0.060         0.066     0.006         0.05
 238  19.83     0.07      0.040         0.066     0.004         0.04
 239  19.92     0.07      0.040         0.066     0.004         0.04
 240  20.00     0.07      0.040         0.066     0.004         0.04
 241  20.08     0.10      0.060         0.065     0.006         0.05
 242  20.17     0.10      0.060         0.065     0.006         0.05
 243  20.25     0.10      0.060         0.065     0.006         0.05
 244  20.33     0.10      0.060         0.064     0.006         0.05
 245  20.42     0.10      0.060         0.064     0.006         0.05
 246  20.50     0.10      0.060         0.064     0.006         0.05
 247  20.58     0.10      0.060         0.064     0.006         0.05
 248  20.67     0.10      0.060         0.063     0.006         0.05
 249  20.75     0.10      0.060         0.063     0.006         0.05
 250  20.83     0.07      0.040         0.063     0.004         0.04
 251  20.92     0.07      0.040         0.063     0.004         0.04
 252  21.00     0.07      0.040         0.062     0.004         0.04
 253  21.08     0.10      0.060         0.062     0.006         0.05
 254  21.17     0.10      0.060         0.062     0.006         0.05
 255  21.25     0.10      0.060         0.062     0.006         0.05
 256  21.33     0.07      0.040         0.061     0.004         0.04
 257  21.42     0.07      0.040         0.061     0.004         0.04
 258  21.50     0.07      0.040         0.061     0.004         0.04
 259  21.58     0.10      0.060         0.061     0.006         0.05
 260  21.67     0.10      0.060         0.060     0.006         0.05
 261  21.75     0.10      0.060         0.060     0.006         0.05
 262  21.83     0.07      0.040         0.060     0.004         0.04
 263  21.92     0.07      0.040         0.060     0.004         0.04
 264  22.00     0.07      0.040         0.060     0.004         0.04
 265  22.08     0.10      0.060         0.059      ---          0.00
 266  22.17     0.10      0.060         0.059      ---          0.00
 267  22.25     0.10      0.060         0.059      ---          0.00
 268  22.33     0.07      0.040         0.059     0.004         0.04
 269  22.42     0.07      0.040         0.059     0.004         0.04
 270  22.50     0.07      0.040         0.059     0.004         0.04
 271  22.58     0.07      0.040         0.058     0.004         0.04
 272  22.67     0.07      0.040         0.058     0.004         0.04
 273  22.75     0.07      0.040         0.058     0.004         0.04
 274  22.83     0.07      0.040         0.058     0.004         0.04
 275  22.92     0.07      0.040         0.058     0.004         0.04
 276  23.00     0.07      0.040         0.058     0.004         0.04
 277  23.08     0.07      0.040         0.057     0.004         0.04
 278  23.17     0.07      0.040         0.057     0.004         0.04
 279  23.25     0.07      0.040         0.057     0.004         0.04
 280  23.33     0.07      0.040         0.057     0.004         0.04
 281  23.42     0.07      0.040         0.057     0.004         0.04
 282  23.50     0.07      0.040         0.057     0.004         0.04
 283  23.58     0.07      0.040         0.057     0.004         0.04
 284  23.67     0.07      0.040         0.057     0.004         0.04
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 285  23.75     0.07      0.040         0.057     0.004         0.04
 286  23.83     0.07      0.040         0.057     0.004         0.04
 287  23.92     0.07      0.040         0.057     0.004         0.04
 288  24.00     0.07      0.040         0.056     0.004         0.04
     Sum =     100.0                                   Sum =    42.3
 Flood volume = Effective rainfall      3.53(In)
  times area       7.5(Ac.)/[(In)/(Ft.)] =       2.2(Ac.Ft)
 Total soil loss =      1.47(In)
 Total soil loss =     0.920(Ac.Ft)
 Total rainfall =      5.00(In)
 Flood volume =       96049.9 Cubic Feet
 Total soil loss =       40073.1 Cubic Feet
 --------------------------------------------------------------------
  Peak flow rate of this hydrograph =      4.408(CFS)
 --------------------------------------------------------------------
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
                     24 - H O U R    S T O R M
                R u n o f f      H y d r o g r a p h
 --------------------------------------------------------------------
             Hydrograph in   5   Minute intervals ((CFS))

 --------------------------------------------------------------------
  Time(h+m) Volume Ac.Ft   Q(CFS)  0        2.5       5.0       7.5      10.0
  -----------------------------------------------------------------------
    0+ 5       0.0008      0.12  Q         |         |         |         | 
    0+10       0.0025      0.24  Q         |         |         |         | 
    0+15       0.0043      0.26  VQ        |         |         |         | 
    0+20       0.0066      0.33  VQ        |         |         |         | 
    0+25       0.0093      0.39  VQ        |         |         |         | 
    0+30       0.0121      0.40  VQ        |         |         |         | 
    0+35       0.0149      0.41  VQ        |         |         |         | 
    0+40       0.0177      0.41  VQ        |         |         |         | 
    0+45       0.0205      0.41  VQ        |         |         |         | 
    0+50       0.0238      0.47  VQ        |         |         |         | 
    0+55       0.0274      0.53  V Q       |         |         |         | 
    1+ 0       0.0311      0.54  V Q       |         |         |         | 
    1+ 5       0.0344      0.48  VQ        |         |         |         | 
    1+10       0.0374      0.42  VQ        |         |         |         | 
    1+15       0.0402      0.41  VQ        |         |         |         | 
    1+20       0.0430      0.41  VQ        |         |         |         | 
    1+25       0.0458      0.41  VQ        |         |         |         | 
    1+30       0.0486      0.41  VQ        |         |         |         | 
    1+35       0.0515      0.41  VQ        |         |         |         | 
    1+40       0.0543      0.41  VQ        |         |         |         | 
    1+45       0.0571      0.41  |Q        |         |         |         | 
    1+50       0.0603      0.47  |Q        |         |         |         | 
    1+55       0.0639      0.53  |VQ       |         |         |         | 
    2+ 0       0.0677      0.54  |VQ       |         |         |         | 
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    2+ 5       0.0714      0.54  |VQ       |         |         |         | 
    2+10       0.0752      0.54  |VQ       |         |         |         | 
    2+15       0.0789      0.54  |VQ       |         |         |         | 
    2+20       0.0827      0.54  |VQ       |         |         |         | 
    2+25       0.0864      0.54  |VQ       |         |         |         | 
    2+30       0.0902      0.54  |VQ       |         |         |         | 
    2+35       0.0943      0.61  |VQ       |         |         |         | 
    2+40       0.0989      0.66  |VQ       |         |         |         | 
    2+45       0.1036      0.68  |VQ       |         |         |         | 
    2+50       0.1083      0.68  |VQ       |         |         |         | 
    2+55       0.1129      0.68  | Q       |         |         |         | 
    3+ 0       0.1176      0.68  | Q       |         |         |         | 
    3+ 5       0.1223      0.68  | Q       |         |         |         | 
    3+10       0.1270      0.68  | Q       |         |         |         | 
    3+15       0.1317      0.68  | Q       |         |         |         | 
    3+20       0.1364      0.68  | Q       |         |         |         | 
    3+25       0.1411      0.68  | Q       |         |         |         | 
    3+30       0.1458      0.68  | Q       |         |         |         | 
    3+35       0.1504      0.68  | Q       |         |         |         | 
    3+40       0.1551      0.68  | Q       |         |         |         | 
    3+45       0.1598      0.68  | Q       |         |         |         | 
    3+50       0.1649      0.74  | Q       |         |         |         | 
    3+55       0.1704      0.80  |  Q      |         |         |         | 
    4+ 0       0.1760      0.81  |  Q      |         |         |         | 
    4+ 5       0.1817      0.82  |  Q      |         |         |         | 
    4+10       0.1873      0.82  |  Q      |         |         |         | 
    4+15       0.1929      0.82  |  Q      |         |         |         | 
    4+20       0.1990      0.88  |  Q      |         |         |         | 
    4+25       0.2054      0.94  |  Q      |         |         |         | 
    4+30       0.2119      0.95  |  Q      |         |         |         | 
    4+35       0.2185      0.95  |  Q      |         |         |         | 
    4+40       0.2251      0.95  |  QV     |         |         |         | 
    4+45       0.2316      0.95  |  QV     |         |         |         | 
    4+50       0.2352      0.53  | Q V     |         |         |         | 
    4+55       0.2361      0.13  Q   V     |         |         |         | 
    5+ 0       0.2365      0.05  Q   V     |         |         |         | 
    5+ 5       0.2391      0.38  |Q  V     |         |         |         | 
    5+10       0.2441      0.72  | Q V     |         |         |         | 
    5+15       0.2495      0.79  |  QV     |         |         |         | 
    5+20       0.2555      0.88  |  QV     |         |         |         | 
    5+25       0.2620      0.94  |  QV     |         |         |         | 
    5+30       0.2685      0.95  |  QV     |         |         |         | 
    5+35       0.2723      0.55  | Q V     |         |         |         | 
    5+40       0.2734      0.17  Q   V     |         |         |         | 
    5+45       0.2741      0.10  Q   V     |         |         |         | 
    5+50       0.2746      0.07  Q   V     |         |         |         | 
    5+55       0.2751      0.07  Q   V     |         |         |         | 
    6+ 0       0.2756      0.08  Q   V     |         |         |         | 
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    6+ 5       0.2767      0.15  Q    V    |         |         |         | 
    6+10       0.2782      0.22  Q    V    |         |         |         | 
    6+15       0.2798      0.24  Q    V    |         |         |         | 
    6+20       0.2816      0.25  Q    V    |         |         |         | 
    6+25       0.2833      0.25  |Q   V    |         |         |         | 
    6+30       0.2851      0.26  |Q   V    |         |         |         | 
    6+35       0.2874      0.33  |Q   V    |         |         |         | 
    6+40       0.2902      0.40  |Q   V    |         |         |         | 
    6+45       0.2931      0.42  |Q   V    |         |         |         | 
    6+50       0.2960      0.43  |Q   V    |         |         |         | 
    6+55       0.2990      0.44  |Q   V    |         |         |         | 
    7+ 0       0.3021      0.44  |Q   V    |         |         |         | 
    7+ 5       0.3051      0.45  |Q   V    |         |         |         | 
    7+10       0.3082      0.45  |Q   V    |         |         |         | 
    7+15       0.3114      0.46  |Q   V    |         |         |         | 
    7+20       0.3150      0.53  | Q  V    |         |         |         | 
    7+25       0.3191      0.60  | Q  V    |         |         |         | 
    7+30       0.3234      0.61  | Q  V    |         |         |         | 
    7+35       0.3281      0.69  | Q  V    |         |         |         | 
    7+40       0.3334      0.76  |  Q  V   |         |         |         | 
    7+45       0.3388      0.78  |  Q  V   |         |         |         | 
    7+50       0.3447      0.86  |  Q  V   |         |         |         | 
    7+55       0.3511      0.93  |  Q  V   |         |         |         | 
    8+ 0       0.3576      0.95  |  Q  V   |         |         |         | 
    8+ 5       0.3651      1.09  |   Q V   |         |         |         | 
    8+10       0.3736      1.23  |   Q V   |         |         |         | 
    8+15       0.3822      1.26  |    QV   |         |         |         | 
    8+20       0.3910      1.27  |    Q V  |         |         |         | 
    8+25       0.3998      1.28  |    Q V  |         |         |         | 
    8+30       0.4086      1.28  |    Q V  |         |         |         | 
    8+35       0.4180      1.36  |    Q V  |         |         |         | 
    8+40       0.4278      1.42  |    Q V  |         |         |         | 
    8+45       0.4377      1.44  |    Q V  |         |         |         | 
    8+50       0.4482      1.52  |     Q V |         |         |         | 
    8+55       0.4591      1.59  |     Q V |         |         |         | 
    9+ 0       0.4702      1.61  |     Q V |         |         |         | 
    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  |       QV|         |         |         | 
    9+30       0.5509      2.09  |       QV|         |         |         | 
    9+35       0.5658      2.17  |       Q V         |         |         | 
    9+40       0.5812      2.23  |       Q V         |         |         | 
    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       0.6459      2.42  |        Q|V        |         |         | 
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   10+ 5       0.6593      1.95  |      Q  |V        |         |         | 
   10+10       0.6697      1.50  |     Q   | V       |         |         | 
   10+15       0.6794      1.42  |    Q    | V       |         |         | 
   10+20       0.6889      1.38  |    Q    | V       |         |         | 
   10+25       0.6985      1.39  |    Q    | V       |         |         | 
   10+30       0.7080      1.39  |    Q    | V       |         |         | 
   10+35       0.7200      1.74  |     Q   |  V      |         |         | 
   10+40       0.7342      2.06  |       Q |  V      |         |         | 
   10+45       0.7489      2.13  |       Q |  V      |         |         | 
   10+50       0.7637      2.16  |       Q |  V      |         |         | 
   10+55       0.7787      2.17  |       Q |   V     |         |         | 
   11+ 0       0.7936      2.17  |       Q |   V     |         |         | 
   11+ 5       0.8081      2.11  |       Q |   V     |         |         | 
   11+10       0.8222      2.05  |       Q |   V     |         |         | 
   11+15       0.8363      2.04  |       Q |    V    |         |         | 
   11+20       0.8503      2.04  |       Q |    V    |         |         | 
   11+25       0.8643      2.04  |       Q |    V    |         |         | 
   11+30       0.8784      2.04  |       Q |    V    |         |         | 
   11+35       0.8916      1.91  |      Q  |     V   |         |         | 
   11+40       0.9039      1.79  |      Q  |     V   |         |         | 
   11+45       0.9161      1.77  |      Q  |     V   |         |         | 
   11+50       0.9287      1.83  |      Q  |     V   |         |         | 
   11+55       0.9417      1.90  |      Q  |      V  |         |         | 
   12+ 0       0.9549      1.91  |      Q  |      V  |         |         | 
   12+ 5       0.9714      2.40  |        Q|      V  |         |         | 
   12+10       0.9911      2.86  |         |Q     V  |         |         | 
   12+15       1.0114      2.95  |         |Q      V |         |         | 
   12+20       1.0325      3.06  |         | Q     V |         |         | 
   12+25       1.0540      3.13  |         | Q      V|         |         | 
   12+30       1.0757      3.15  |         | Q      V|         |         | 
   12+35       1.0984      3.29  |         |  Q     V|         |         | 
   12+40       1.1220      3.43  |         |  Q      V         |         | 
   12+45       1.1458      3.45  |         |  Q      V         |         | 
   12+50       1.1701      3.54  |         |   Q     |V        |         | 
   12+55       1.1950      3.61  |         |   Q     |V        |         | 
   13+ 0       1.2199      3.62  |         |   Q     | V       |         | 
   13+ 5       1.2473      3.98  |         |    Q    | V       |         | 
   13+10       1.2769      4.30  |         |      Q  |  V      |         | 
   13+15       1.3070      4.37  |         |      Q  |  V      |         | 
   13+20       1.3373      4.40  |         |      Q  |   V     |         | 
   13+25       1.3676      4.40  |         |      Q  |   V     |         | 
   13+30       1.3980      4.41  |         |      Q  |    V    |         | 
   13+35       1.4232      3.66  |         |   Q     |    V    |         | 
   13+40       1.4435      2.95  |         |Q        |     V   |         | 
   13+45       1.4629      2.82  |         |Q        |     V   |         | 
   13+50       1.4820      2.76  |         |Q        |     V   |         | 
   13+55       1.5010      2.76  |         |Q        |      V  |         | 
   14+ 0       1.5200      2.77  |         |Q        |      V  |         | 
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   14+ 5       1.5410      3.04  |         | Q       |      V  |         | 
   14+10       1.5638      3.31  |         |  Q      |       V |         | 
   14+15       1.5869      3.36  |         |  Q      |       V |         | 
   14+20       1.6097      3.32  |         |  Q      |        V|         | 
   14+25       1.6322      3.26  |         |  Q      |        V|         | 
   14+30       1.6545      3.25  |         | Q       |         V         | 
   14+35       1.6769      3.25  |         | Q       |         V         | 
   14+40       1.6993      3.25  |         | Q       |         V         | 
   14+45       1.7217      3.25  |         |  Q      |         |V        | 
   14+50       1.7436      3.19  |         | Q       |         |V        | 
   14+55       1.7651      3.13  |         | Q       |         | V       | 
   15+ 0       1.7866      3.12  |         | Q       |         | V       | 
   15+ 5       1.8076      3.05  |         | Q       |         | V       | 
   15+10       1.8281      2.99  |         |Q        |         |  V      | 
   15+15       1.8486      2.98  |         |Q        |         |  V      | 
   15+20       1.8687      2.91  |         |Q        |         |  V      | 
   15+25       1.8882      2.84  |         |Q        |         |   V     | 
   15+30       1.9078      2.83  |         |Q        |         |   V     | 
   15+35       1.9254      2.56  |         Q         |         |   V     | 
   15+40       1.9413      2.30  |        Q|         |         |    V    | 
   15+45       1.9568      2.26  |        Q|         |         |    V    | 
   15+50       1.9722      2.24  |       Q |         |         |    V    | 
   15+55       1.9876      2.24  |       Q |         |         |     V   | 
   16+ 0       2.0031      2.24  |       Q |         |         |     V   | 
   16+ 5       2.0133      1.47  |    Q    |         |         |     V   | 
   16+10       2.0184      0.75  |  Q      |         |         |     V   | 
   16+15       2.0226      0.61  | Q       |         |         |     V   | 
   16+20       2.0264      0.54  | Q       |         |         |     V   | 
   16+25       2.0301      0.54  | Q       |         |         |     V   | 
   16+30       2.0339      0.54  | Q       |         |         |     V   | 
   16+35       2.0372      0.48  |Q        |         |         |     V   | 
   16+40       2.0401      0.42  |Q        |         |         |      V  | 
   16+45       2.0430      0.41  |Q        |         |         |      V  | 
   16+50       2.0458      0.41  |Q        |         |         |      V  | 
   16+55       2.0486      0.41  |Q        |         |         |      V  | 
   17+ 0       2.0514      0.41  |Q        |         |         |      V  | 
   17+ 5       2.0535      0.30  |Q        |         |         |      V  | 
   17+10       2.0548      0.20  Q         |         |         |      V  | 
   17+15       2.0561      0.18  Q         |         |         |      V  | 
   17+20       2.0573      0.18  Q         |         |         |      V  | 
   17+25       2.0585      0.18  Q         |         |         |      V  | 
   17+30       2.0598      0.18  Q         |         |         |      V  | 
   17+35       2.0611      0.18  Q         |         |         |      V  | 
   17+40       2.0623      0.19  Q         |         |         |      V  | 
   17+45       2.0637      0.19  Q         |         |         |      V  | 
   17+50       2.0645      0.12  Q         |         |         |      V  | 
   17+55       2.0649      0.06  Q         |         |         |      V  | 
   18+ 0       2.0653      0.05  Q         |         |         |      V  | 
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   18+ 5       2.0657      0.05  Q         |         |         |      V  | 
   18+10       2.0660      0.05  Q         |         |         |      V  | 
   18+15       2.0664      0.06  Q         |         |         |      V  | 
   18+20       2.0668      0.06  Q         |         |         |      V  | 
   18+25       2.0672      0.06  Q         |         |         |      V  | 
   18+30       2.0677      0.06  Q         |         |         |      V  | 
   18+35       2.0692      0.22  Q         |         |         |      V  | 
   18+40       2.0717      0.37  |Q        |         |         |      V  | 
   18+45       2.0744      0.40  |Q        |         |         |      V  | 
   18+50       2.0768      0.35  |Q        |         |         |      V  | 
   18+55       2.0788      0.29  |Q        |         |         |      V  | 
   19+ 0       2.0807      0.28  |Q        |         |         |      V  | 
   19+ 5       2.0830      0.33  |Q        |         |         |      V  | 
   19+10       2.0857      0.39  |Q        |         |         |      V  | 
   19+15       2.0885      0.40  |Q        |         |         |      V  | 
   19+20       2.0903      0.26  |Q        |         |         |      V  | 
   19+25       2.0912      0.13  Q         |         |         |      V  | 
   19+30       2.0919      0.11  Q         |         |         |      V  | 
   19+35       2.0936      0.24  Q         |         |         |      V  | 
   19+40       2.0961      0.37  |Q        |         |         |       V | 
   19+45       2.0988      0.40  |Q        |         |         |       V | 
   19+50       2.1012      0.35  |Q        |         |         |       V | 
   19+55       2.1032      0.29  |Q        |         |         |       V | 
   20+ 0       2.1051      0.28  |Q        |         |         |       V | 
   20+ 5       2.1074      0.33  |Q        |         |         |       V | 
   20+10       2.1101      0.39  |Q        |         |         |       V | 
   20+15       2.1129      0.40  |Q        |         |         |       V | 
   20+20       2.1157      0.41  |Q        |         |         |       V | 
   20+25       2.1185      0.41  |Q        |         |         |       V | 
   20+30       2.1213      0.41  |Q        |         |         |       V | 
   20+35       2.1242      0.41  |Q        |         |         |       V | 
   20+40       2.1270      0.41  |Q        |         |         |       V | 
   20+45       2.1298      0.41  |Q        |         |         |       V | 
   20+50       2.1322      0.35  |Q        |         |         |       V | 
   20+55       2.1342      0.29  |Q        |         |         |       V | 
   21+ 0       2.1361      0.28  |Q        |         |         |       V | 
   21+ 5       2.1384      0.33  |Q        |         |         |       V | 
   21+10       2.1411      0.39  |Q        |         |         |       V | 
   21+15       2.1438      0.40  |Q        |         |         |       V | 
   21+20       2.1462      0.35  |Q        |         |         |       V | 
   21+25       2.1482      0.29  |Q        |         |         |       V | 
   21+30       2.1501      0.28  |Q        |         |         |        V| 
   21+35       2.1524      0.33  |Q        |         |         |        V| 
   21+40       2.1551      0.39  |Q        |         |         |        V| 
   21+45       2.1579      0.40  |Q        |         |         |        V| 
   21+50       2.1603      0.35  |Q        |         |         |        V| 
   21+55       2.1623      0.29  |Q        |         |         |        V| 
   22+ 0       2.1642      0.28  |Q        |         |         |        V| 
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   22+ 5       2.1652      0.15  Q         |         |         |        V| 
   22+10       2.1655      0.04  Q         |         |         |        V| 
   22+15       2.1656      0.02  Q         |         |         |        V| 
   22+20       2.1665      0.13  Q         |         |         |        V| 
   22+25       2.1681      0.24  Q         |         |         |        V| 
   22+30       2.1699      0.26  |Q        |         |         |        V| 
   22+35       2.1718      0.27  |Q        |         |         |        V| 
   22+40       2.1737      0.27  |Q        |         |         |        V| 
   22+45       2.1756      0.27  |Q        |         |         |        V| 
   22+50       2.1774      0.27  |Q        |         |         |        V| 
   22+55       2.1793      0.27  |Q        |         |         |        V| 
   23+ 0       2.1812      0.27  |Q        |         |         |        V| 
   23+ 5       2.1831      0.27  |Q        |         |         |        V| 
   23+10       2.1849      0.27  |Q        |         |         |        V| 
   23+15       2.1868      0.27  |Q        |         |         |        V| 
   23+20       2.1887      0.27  |Q        |         |         |        V| 
   23+25       2.1906      0.27  |Q        |         |         |        V| 
   23+30       2.1924      0.27  |Q        |         |         |        V| 
   23+35       2.1943      0.27  |Q        |         |         |        V| 
   23+40       2.1962      0.27  |Q        |         |         |        V| 
   23+45       2.1981      0.27  |Q        |         |         |        V| 
   23+50       2.1999      0.27  |Q        |         |         |        V| 
   23+55       2.2018      0.27  |Q        |         |         |        V| 
   24+ 0       2.2037      0.27  |Q        |         |         |        V| 
   24+ 5       2.2047      0.15  Q         |         |         |        V| 
   24+10       2.2049      0.03  Q         |         |         |        V| 
   24+15       2.2050      0.01  Q         |         |         |         V 
-----------------------------------------------------------------------
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  CIVILCADD/CIVILDESIGN  Engineering Software, (c) 2004   Version 
7.0  

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

Program License Serial Number 6064

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

*** Street Flow Analysis *** Easterly Private Street (full 
flow)

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

Channel from grade break to crown:
Flow Width =     11.000(Ft.)   Flow Area =      2.348(Sq.Ft)
Velocity =      3.473(Ft/s)  Flow Rate =      8.154(CFS)
Froude No. = 1.3247

Total flow rate in street =     23.800(CFS)

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





  CIVILCADD/CIVILDESIGN  Engineering Software, (c) 2004   Version 
7.0  

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

Program License Serial Number 6064

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

*** 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 is 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(Sq.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(Sq.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(Sq.Ft)
Velocity =      2.711(Ft/s)  Flow Rate =      6.471(CFS)
Froude No. = 1.2154

Total flow rate in street =     19.800(CFS)

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





  CIVILCADD/CIVILDESIGN  Engineering Software, (c) 2004   Version 
7.0  

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

Program License Serial Number 6064

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

*** 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 is on [1] 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(Sq.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(Sq.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(Sq.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

JHJ JHJ

100 years 26 ft 0.7 ft 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 ft³/s ft/ft ft/ft ft³/s ft³/s ft ft ft³/s ft³/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:

INLET DISCHARGE

INLET SPACING & SIZING--IN SAG Computed by:

INLET  

HYDROLOGY DISCHARGE
Design Frequency

GUTTER DISCHARGE
Allowable Spread  Allowable Depth

Checked by:

wierhd

orifacehd







  

 

  

   

  

   

   

  

 20 in. SDR-35

   

   KU          1.486

   SL            0.005 ft/ft

    n 0.011

 

d d/D θ A T PW V Froud Q

ft ft/ft º 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 0.04 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 2.11 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 ∞ 11.63

 

1.29 ft  

12.51 ft³/s

1.56 0.94 302.33 2.13 0.80 4.40 5.88 0.64 12.51

JHJ

JHJ

1/7/2017

1 of 1

HYDRAULIC PIPE COMPUTATIONS FOR LINE "A"

Completed by:

 DIAMETER =

Sheet:

HYDRAULIC ELEMENTS FOR CIRCULAR CHANNEL

Critical Depth

Maximum Discharge

Checked by:

Date:

 
2/1

3/2

L

W

U
S

P

A
A

n

K
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D

d

T



  

 

  

   

  

   

   

  

 24 in. SDR-35

   

   KU          1.486

   SL            0.005 ft/ft

    n 0.011

 

d d/D θ A T PW V Froud Q

ft ft/ft º 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

0.10 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 1.91 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 1.91 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 ∞ 18.91

 

1.57 ft  

20.34 ft³/s

1.88 0.94 302.33 3.06 0.96 5.28 6.64 0.66 20.34

JHJ

JHJ

1/7/2017

1 of 1

HYDRAULIC PIPE COMPUTATIONS FOR LINE "B"

Completed by:

 DIAMETER =

Sheet:

HYDRAULIC ELEMENTS FOR CIRCULAR CHANNEL

Critical Depth

Maximum Discharge

Checked by:

Date:

 
2/1

3/2

L

W
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S

P

A
A

n
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Q
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d
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 20 in. SDR-35

   

   KU          1.486

   SL            0.0035 ft/ft

    n 0.011

 

d d/D θ A T PW V Froud Q

ft ft/ft º 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 0.04 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 2.11 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 ∞ 9.73

 

1.20 ft  

10.46 ft³/s

1.56 0.94 302.33 2.13 0.80 4.40 4.92 0.53 10.46

JHJ

JHJ

1/7/2017

1 of 1

HYDRAULIC PIPE COMPUTATIONS FOR LINE "C"

Completed by:

 DIAMETER =

Sheet:

HYDRAULIC ELEMENTS FOR CIRCULAR CHANNEL

Critical Depth

Maximum Discharge

Checked by:

Date:

 
2/1

3/2
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S
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n
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d
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 12 in. SDR-35

   

   KU          1.486

   SL            0.01 ft/ft

    n 0.011

 

d d/D θ A T PW V Froud Q

ft ft/ft º 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

0.05 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 1.42

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 1.51 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 ∞ 4.21

 

0.86 ft  

4.53 ft³/s

0.94 0.94 302.33 0.77 0.48 2.64 5.92 0.83 4.53

JHJ

JHJ
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 18 in. RCP

   

   KU          1.486

   SL            0.0183 ft/ft

    n 0.013

 

d d/D θ A T PW V Froud Q

ft ft/ft º 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 ∞ 14.22

 

1.40 ft  

15.29 ft³/s

1.41 0.94 302.33 1.72 0.72 3.96 8.88 1.01 15.29

JHJ

JHJ

1/7/2017
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 24 in. RCP

   

   KU          1.486

   SL            0.01 ft/ft

    n 0.013

 

d d/D θ A T PW V Froud Q

ft ft/ft º 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

0.10 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 1.91 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 1.91 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 ∞ 22.63

 

1.68 ft  

24.34 ft³/s

1.88 0.94 302.33 3.06 0.96 5.28 7.95 0.79 24.34

JHJ

JHJ
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 24 in. RCP

   

   KU          1.486

   SL            0.0183 ft/ft

    n 0.013

 

d d/D θ A T PW V Froud Q

ft ft/ft º 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

0.10 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 1.91 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 ∞ 30.62

 

1.90 ft  

32.92 ft³/s

1.88 0.94 302.33 3.06 0.96 5.28 10.76 1.06 32.92

JHJ

JHJ

1/7/2017

1 of 1

HYDRAULIC PIPE COMPUTATIONS FOR LINE "G"

Completed by:

 DIAMETER =

Sheet:

HYDRAULIC ELEMENTS FOR CIRCULAR CHANNEL

Critical Depth

Maximum Discharge

Checked by:

Date:

 
2/1

3/2

L

W

U
S

P

A
A

n

K
Q
















D

d

T



User Inputs

Chamber Model SC-740

Outlet Control Structure Yes (Outlet)

Project Name Lakeshore Manor

Project Engineer Kolibrien Corp.

Project Location Lakeshore Dr., Lake 

Elsinore

Project Date 12/26/2016

Measurement Type Imperial

Required Storage Volume 12,000  cubic ft.

Stone Porosity 40%

Stone Foundation Depth 12 in.

Amount of Stone Above 

Chambers

6 in.

Average Cover Over Chambers 18 in.

Design Constraint LENGTH

Design Constraint Dimension 144 ft.

Results

System Volume and Bed Size

Installed Storage Volume 12010  cubic ft.

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 

Including Fill)

823  cubic yards

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

© ADS StormTech 2015
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Trunk in. (mm)  SC-310 & RC-310 Manifolds
Stub in. (mm) 48 

(1200)
42

(1050)
36

(900)
30

(750)
24

(600)
18

(450)
15

(375)
12

(300)
10

(250)
8

(200)
6

(150) 
12 (300) NA NA NA NA Avail Avail Avail Avail NA NA NA 
10 (250) NA NA NA NA Avail Avail Avail Avail Avail NA NA 
8 (200) NA NA NA NA Avail Avail Avail Avail Avail Avail NA
6 (150) NA NA NA NA Avail Avail Avail Avail Avail Avail Avail 

Trunk in. (mm)  SC-740, DC-780 & RC-750 Manifolds
Stub in. (mm) 48 

(1200)
42

(1050)
36

(900)
30

(750)
24

(600) 
18

(450) 
15

(375) 
12

(300) 
10

(250)
8

(200)
6

(150) 
24 (600) Avail Avail Avail Avail Avail NA NA NA NA NA NA 
18 (450) Avail Avail Avail Avail Avail Avail NA NA NA NA NA 
15 (375) Avail Avail Avail Avail Avail Avail Avail NA NA NA NA 
12 (300) Avail Avail Avail Avail Avail Avail Avail Avail NA NA NA 
10 (250) NA NA NA NA Avail Avail Avail Avail Avail NA NA 
8 (200) NA NA NA NA Avail Avail Avail Avail Avail Avail NA
6 (150) NA NA NA Avail Avail Avail Avail Avail Avail Avail Avail 

Trunk in. (mm)  MC-3500 & MC-4500 Manifolds
Stub in. (mm) 48 

(1200)
42

(1050)
36

(900)
30

(750)
24

(600)
18

(450)
15

(375)
12

(300)
10

(250)
8

(200)
6

(150) 
24 (600) Avail Avail Avail Avail Avail NA NA NA NA NA NA 
18 (450) Avail Avail Avail Avail Avail Avail NA NA NA NA NA 
15 (375) Avail Avail Avail Avail Avail Avail Avail NA NA NA NA 
12 (300) Avail Avail Avail Avail Avail Avail Avail Avail NA NA NA

Table 1 Standard Manifolds Manufactured by ADS (special sizes available) 
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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.   

StormTech manifolds are 
comprised of smooth interior 
HDPE pipes, fittings and 
prefabricated manifold sections 
that align with proper spacing of 
the chamber rows.  The use of 
common pipe components 
enables the engineer to apply 
simple equations of hydraulics 
to size the manifold system.  
Available prefabricated 
manifolds are shown in Table 1. 
 

The primary manifold design 
objectives are; 1) to convey the 
peak flows to and from the 
chamber system without causing 
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 
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Table 2:  Maximum inlet velocities for various pipes 

b

H

BROAD
CRESTED

WEIR

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.   
The equation for an orifice of a short tube[1] is: 

Q = Ca  2gh
With the variables defined as follows: 
Q = maximum flow rate cresting the weir (cfs) 
C = 0.75 
a = area of manifold trunk (ft2) (to be determined) 
g = 32.2 (ft/s2)
h = head over center of orifice (ft) (figure 1) 
 

This analysis is used to determine the area of the orifice  
required to pass the flow rate.  A pipe is selected 
with at least this area.   
The design engineer may apply a greater value for 
“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 [1] is: 
 

With the variables defined as follows: 
Q = flow rate in the stub (cfs) 
C = discharge coefficient 
L= width of weir (ft)  
H = height of water over weir (ft) 
b = Length of weir (ft) (used to determine C) 

These parameters are defined in figure 2.  When performing 
the analysis on the weir, the first step is to determine the 
maximum allowable flow rate through the stubs into the 
chambers.  Table 2 shows the maximum velocities based on 
scour analysis and pipe size.  Specifying scour protection 
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. 
 
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. 

Inlet Pipe 
Diameter in. (mm) Velocities ft/s (m/s) 

4 (100) 2.43 (0.74)
6 (150) 2.61 (0.80)
8 (200) 2.73 (0.83)

10 (250) 2.44 (0.74)
12 (300) 2.19 (0.67)
15 (375) 2.00 (0.61)
18 (450) 1.88 (0.57)
24 (600) 1.74 (0.53)

Figure 1 Orifice of a Short Tube 

Figure 2  Broad Crested Weir 

Q = CLH
3

2
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TOP OF STONE
ELEVATION

h

MAXIMUM WATER
SURFACE ELEVATION

SECTION OF PIPE
ANALYZED AS SHORT TUBE

SHORT TUBE (SIZE TBD)

Maximum Inlet Pipe 



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).   

OUTLET PIPE/MANIFOLD
SOLVE FOR Q IN PIPE

UNDERDRAIN

FOUNDATION STONE DEPTH

WEIR PLATE

FLOW CONTROL
ORIFICES

OUT

TOP OF STONE
WATER SURFACE ELEVATION

OUTLET CONTROL
STRUCTURE

POINT 1
RESERVOIR 1

Z

POINT 2
RESERVOIR 2
Z21

Figure 3, Outlet connections (reservoir-to-reservoir connection) 
 
The formulas to be used are: 
Energy Equation [2]:

2 2p v p v
2g 2g

+ 1 + z1 = + 2 + z2 + hL1 1 2 2

Where: 
 

= pressure head 
 

= velocity head 
 

= kinetic energy correction factor (typically set to 1) 
 

p

v
2g

2
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z = elevation 
 

= head loss between sections 1 and 2 
 
Darcy-Weisbach formula[2]:

h = ff

L V
D 2g

2

h

V

L

D

f

= headloss in pipe

2g = velocity head
2

= length of pipe

= pipe diameter

= resistance coefficient

Where:

f

Colebrook formula[3]:

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 [2]:

h = KL

V
2g

2

Where:  Ke = 0.5 for a square edged inlet pipe [2] 
KE = 1.0 for a re-entrant (pipe into outlet control structure) [2] 
KL = 2.0 for a branched tee (manifold tee) [4] 

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 
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hL

1 /D 2.51

f 3.7 Re f
= 2.0 log +

f

D

Re

= headloss in pipe

D = equivalent relative roughness

= pipe diameter

= equivalent absolute roughness

= Reynolds number

Where:



Stone Gradation 
Darcy “k” 
ft/s (m/s) 

SC-310 SC-740 
Velocity  
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) 

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. 
 
Figure 4 shows an example of a “limiting row” that 

 requires nearly half the chamber bed to be filled 
via the stone permeability.  The flow to the  
remainder of the bed and to the outlet control  
structure is limited by the flow through the stone  
of only one chamber row.  Based on the inlet  
hydrograph and the permeability of the stone this  
limiting row may cause a backwater condition.  In  
figure 4 there are 9 chambers that will laterally feed the 
remainder of the bed consisting of 54 chambers. 
 

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).   
 

* 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. 

Outlet  Pipe 
Diameter in. (mm) 

Maximum Outlet 
Pipe Flow Rates 

cfs (l/s) 
6 (150) 0.4 (11.3)
8 (200) 0.7 (19.8)

10 (250) 1.0 (28.3)
12 (300) 2.0 (56.6)
15 (375) 2.7 (76.5)
18 (450) 4.0 (113.3)
24 (600) 7.0 (198.2)
30 (750) 11.0 (311.5)
36 (400) 16.0 (453.1)

42 (1050) 22.0 (623.0)
48 (1200) 28.0 (792.9)

Table 3:  Maximum outlet flow rate for various pipes 
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Max. SC-310  
pipe connection

Max. SC-740  
pipe connection

Figure 4: Limiting row of chamber potentially causing backwater                       Figure 5: Typical inlet/outlet manifold system 

FLOW
LIMITING
ROW

LATERAL FLOW

NO DIRECT
CONNECTION
TO OUTLET
MANIFOLD

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) [5]. StormTech has 
estimated of flow through the stone beneath the chambers (one direction) as: 



The StormTech Technical Services Department can assist the design professional in specifying 
StormTech stormwater systems.  As part of  this assistance StormTech has developed a 
proprie

*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

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

[2]    Cassidy, J.J, Chaudhry, M.H., and Roberson, J. A., Hydraulic Engineering, 1 st ed., 
Houghton Mifflin, Boston, 1988 

[3] Gerhart, P.M., Gross, R.J., and Hochstien, J.I. Fundamentals of Fluid Mechanics, 2 nd 
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C-2

Group A Low runoff potential. Soils having high infiltration rates even when thoroughly
wetted and consisting chiefly of deep, well to excessively drained sands or
gravels.  These soils have a high rate of water transmission.

Group B Soils having moderate infiltration rates when thoroughly wetted and consisting
chiefly of moderately deep to deep, moderately well to well drained soils with
moderately fine to moderately coarse textures.  These soils have a moderate rate
of water transmission.

Group C Soils having slow infiltration rates when thoroughly wetted and consisting chiefly
of soils with a layer that impedes downward movement of water, or soils with
moderately fine to fine texture. These soils have a slow rate of water transmission.

Group D High runoff potential. Soils having very slow infiltration rates when thoroughly
wetted and consisting chiefly of clay soils with a high swelling potential, soils
with a permanent high water table, soils with a claypan or clay layer at or near the
surface, and shallow soils over nearly impervious material.  These soils have a
very slow rate of water transmission.

In some cases a dual soil designation such as "B-C" has been assigned to an area.  This

indicates the infiltration characteristics are too variable either geographically or with time, to

assign the soil to a single classification.  In such cases the more conservative value is

recommended for design hydrology.

The SCS and U. S. Forest Service (USFS) have mapped soil types and assigned hydrologic

soils classifications in many areas of the District.  Using this information the District has

compiled generalized hydrologic soils classification maps.  These maps are shown on Figures C-

l.01 through C-l.66.  In areas which have not yet been mapped, SCS or USFS personnel may be

able to supply generalized soils information.  The District will update the soils maps as

additional information becomes available.

Soil Cover Type - The type of vegetation or ground cover on a watershed, and the quality or

density of that cover, have a major impact on the infiltration capacity of a given soil.  In

consideration of cover type and quality the District uses a system developed by the SCS, whose

studies on the affect of cover type on runoff potential are believed to represent the most
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