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SECTION 1
INTRODUCTION & DISCUSSION



A. PROJECT LOCATION

The proposed residential developments for the Cove at El Niguel —Tentative Tract Map
(TTM) No. 17721, is located immediately west of the Crown Valley Parkway, Playa
Blanca intersection in the City of Laguna Niguel (Refer to Vicinity Map for general
locations, Page 2).

The project site is bound by existing residential to the north, west, and south.
Crown Valley Parkway forms the easterly boundary.

B. STUDY PURPOSE

The purpose of this preliminary hydrology study is to determine the flow rates produced
by the site in its existing and proposed conditions for comparisons. It will also serve as
the basis for analyzing and designing the proposed development’s required storm drain
system. As part of the report, the 10- and 100-year storm events for both existing and
proposed conditions were analyzed. In addition, water quality BMPs are provided to
ensure all flows will be treated prior to release into the existing storm drain systems.
The upsized pipes are proposed to act as the underground detention facilities to meet
the hydromodification mitigation requirements.

C. DISCUSSION
History:

The project site was once a 41 unit residential community circa 1979 as can be seen
on attached reference plan title sheet for Tract 9650. There is a 42”-48” storm drain
pipe traversing west to east on the southerly boundary of the project site that was
constructed per Tract 9650 Improvements circa 1979; refer to Section 4 Reference D
for details.

The storm drain was later extended to serve communities up through Clubhouse Drive
and further circa 1986 per the attached reference plans for Tract 12431
improvements.

The project site was subjected to detrimental slope creep and consequentially all
homes were removed along with most of the site’s infrastructure. The slope was
stabilized circa 1999 per a Landslide Remediation Plan attached in Reference Section 4
for reference. Remaining infrastructure includes storm drain pipes from the previous
community, terrace drains per the remediation plan, a paved access road that winds
up to the top of the site, and a relatively flat 1.2 acre area at the bottom of the slope
where the proposed residential community is to be located.



PROJECT
SITE

PACIFIC coast HIGH WAy

VICINITY MAP

NOT TO SCALE

Existing Condition:

The project site is currently vacant and vegetated with replanted ground cover and tall
shrubs from slope repairs and paved access roads.

Currently, there are existing storm drains conveying runoff west to east on the
southern border of the site. The storm drain sizes vary from 36” (at Club House Drive)
to 48” (at Crown Valley Parkway). The 36” storm drain along Club House Drive conveys
the upstream residential runoffs. The hydrology studies for the Club House Drive storm
drain cannot be obtained. The as-built storm drain plans per Tract 12431 show a 10-
year design storm of 148.4 cfs for the 36” storm drain (at Club House Drive) and a 10-



year design storm of 202.0 cfs for the 48” storm drain (at Crown Valley Parkway). The
48” storm drain continues easterly and discharges into to existing concrete lined
channel at El Niguel Country Club.

The hydrology study in this report was extended to include the off-site tributary areas
to the existing 36” storm drain (at Club House Drive) by applying the current Orange
County Hydrology Manual and updated storm drain systems and topo information. The
hydrology results and comparisons can be found from Hydrology Results discussion
in this Section.

There is an existing 30” to 36” storm drains conveying runoffs north to south across the
leveled project area where the proposed residential community is to be located. The
existing 30” storm drain conveys the runoffs from a portion of the upper-north end of
the site with terrace drains and headwall and the existing 30” storm drain main was
constructed circa 1979 per Tract 9650 Improvement Plans (see attached in Reference
Section 4).

The existing 36” storm drain joins the existing 48” storm drain and continues to the
storm drains crossing Crown Valley Parkway.

Currently, the above discussed 36”, 42” and 48” storm drain systems in the vicinity of
the project site are owned and maintained by City of Laguna Niguel.

The majority of the drainage areas between Club House Drive and Crown Valley
Parkway are dominated by brush laden slopes with terrace drains constructed per a
circa 1999 landslide remediation plan.

Runoffs from the flatter portion of the site sheet flows easterly to a V-ditch paralleling
Crown Valley Parkway. The V-ditch ends at a 5’ diameter riser structure and then to the
southerly 48” storm drain via a 24” storm drain lateral.

Runoffs from the slopes adjacent to the paved driveway entrance (at Playa Blanca
Drive) and the driveway sheet flows down the paved driveway, over the sidewalk
and into the Crown Valley Parkway street gutter. Runoffs continue 370’ southerly on
the west side of Crown Valley Parkway in the street gutter to be picked up in a street-
side catch basin.

The existing storm drain systems and drainage areas can be found from the existing
condition hydrology map.

Proposed Condition

The proposed project consists of construction of an approximately 1.2-acre area of
developable pad of the 4.2 acres site, set within hillside terrain constructed with 2:1
(Horizontal to Vertical) slopes and the Mechanically Stabilized Earth (MSE) retaining



walls. Access to the proposed development would be provided from the existing
entrance road - Playa Blanca Drive, off Crown Valley Parkway at the northeast corner of
the site. A 22 unit residential condominium development is currently proposed for the
site.

Proposed grading and drainage infrastructure has been designed to maximize the flat
buildable area while reducing the amount of runoff flowing directly into Crown Valley
Parkway.

The two existing main storm drain pipes - the 36” storm drain main conveying runoff
north to south and the 48” storm drain main conveying runoff west to east will be re-
routed within the site’s drive aisles. The proposed 48” storm drain will continue along
Drive “B” and follows the sidewalk of the Crown Valley Parkway and joins the existing
48” storm drain to minimize the traffic impacts for Crown Valley Parkway during
construction.

There are inlet structures provided to collect the off-site runoffs and along the proposed
MSE walls. The proposed project site runoffs (roads, buildings, and level landscaped
areas on the project site) are designed to join the proposed re-routed storm drain
systems.

The area tributary to Crown Valley Parkway is reduced from 1.70 acres to 1.24 acres.
The existing catch basin along Crown Valley Parkway would need to be relocated due to
the conflicts with proposed storm drains along Crown Valley Parkway.

There are two Modular Wetland Systems (MWS) proposed for water quality treatments.
There is also a 200-ft long 48-inch diameter upsized pipe located along A drive. The
upsized pipe acts as the detention facility to meet the Hydromodification LID
requirements. Detailed MWS sizing and hydromodification calculations can be found the
WQMP reports under a separate cover.

D. HYDROLOGY METHODOLOGY

The rational method was used to calculate the design discharge for the local drainage
areas since the watershed area to the proposed storm drain systems is less than one
square mile.

Hydrologic calculations to determine the 10- and 100-year discharges at critical
locations throughout the project site were performed using the Orange County Rational
Method. A technical description of the rational method is provided in the Orange County
Hydrology Manual dated October, 1986. The Rational Method is an empirical
computation procedure for developing a peak runoff rate (discharge) for small
watersheds for storms of a specified recurrence interval. The rational method equation
is based on the assumption that the peak flow rate is directly proportional to the
drainage area, rainfall intensity and a loss coefficient which describes the effects of land



use and soil type. The design discharges were computed by generating a hydrologic
“link-node” model which divides the area into subareas, each tributary to a
concentration point or hydrologic “node” point determined by the proposed terrain or
street layout.

The following assumptions/guidelines were applied for use of the Rational Method.

- The Rational Method hydrology includes the effects of infiltration caused by soil
surface characteristics. The soil map from Orange County Hydrology Manual
indicates that the study area consists mainly of soil type D. Hydrologic soils
ratings are based on a scale of A through D, where A is the most pervious,
providing the least runoff.

The infiltration rate is also affected by the type of vegetation or ground cover
and percentage of impervious surface. The runoff coefficients used for this study
were based on the proposed residential and open space land uses.

Standard intensity-duration curve data was taken from the Orange County
Hydrology Manual, dated October, 1986.

The hydrologic calculations were prepared using the Advanced Engineering Software
(A.E.S.) Rational Method computer program. The results of the hydrologic calculations
were used to design the required storm drain facilities.

Since the hydrology studies for the existing 30” storm drain along Club House Drive
cannot be obtained, the user input hydrologic information was applied to the off-site
areas. The off-site area is estimated to be 87 tributary acres and a land use with an
average 3-4 dwellings/acres (40 % impervious). An estimated 15-minute Time of
Concentration (TC) was applied in the hydrology study.

The hydrology study in this report was extended to include the off-site tributary areas
to the existing 36” storm drain (at Club House Drive) by applying the current Orange
County Hydrology Manual and updated storm drain systems and topo information.

E. HYDROLOGY RESULTS

There is only one drainage area within the studied area for this hydrology analysis. The
hydrology study has been extended to include the off-site areas. The overall drainage
areas drain to the existing storm drain systems at Crown Valley Parkway.

The existing condition hydrology analysis for 10-year and 100-year storms can be found
in Section 2. And the proposed condition hydrology analysis can be found in Section 3.
Table 1 summarizes the hydrology analysis results for the overall hydrology study.



Existing Condition with Updated Off-Site Hydrology Study

The hydrology study in this report was extended to include the off-site tributary areas
to the existing 36” storm drain (at Club House Drive) by applying the current Orange
County Hydrology Manual and updated storm drain systems and topo information. The
storm drain systems are from Orange County Basemap of Drainage Facilities from
Orange County Flood Control and the basemaps can be found from Reference Section
4,

The as-built storm drain plans per Tract 12431 show a 10-year design storm of 148.4
cfs for the 36” storm drain (at Club House Drive) and a 10-year design storm of 202.0
cfs for the 48” storm drain (at Crown Valley Parkway). The updated hydrology study
indicated the 10-year storm flow of 168.5 cfs with an increase of 20.1 cfs for the 36”
storm drain (at Club House Drive) and a 10-year storm flow rate of 191.1 cfs with a
decrease of 10.9 cfs for the 48” storm drain (at Crown Valley Parkway).

Existing Condition and Proposed Condition Comparisons

As indicated in the table 1, the total 10-year peak flow is approximately 190.9 cfs and
100-year flow rate is approximately 302.6 cfs with a tributary area of 109.7 acres for
the existing condition. The total 10-year peak flow is 190.3 cfs and 100-year flow rate is
approximately 302.0 cfs with the same tributary area for the proposed condition.

As shown from Table 1, the proposed condition flow rates are very close to the existing
condition with minor decreases. The developed area is only 1.4 acres where portions of
the project are covered with the paved surface. The re-routed storm drain systems
increases the time of travel, thus the minor peak flow rates decrease. Please note that
the as-built plans indicated a 10-year design storm of 202.0 cfs for the 48” storm drain
at Crown Valley Parkway and the proposed 10-year storm flow rate is about 190.2 cfs
which is less than the existing storm drain design flow rate.

Table 1 Hydrology Analysis Summary
Tract 17721 - The Cove at El Niguel
City of Laguna Niguel

Existing Condition Proposed Condition D|fferenc9 (Proposed-
Existing)
100- 100-
prea |V t0yr | yr | oarea | M 10y | yr | A | d0yr | 1004r
(acre) | (cfs) | (cfs) (acre) | (cfs) | (cfs) | (acre) | (cfs) (cfs)
Overall | 1697 | 190.9 | 3026 | ¥l | 1097 | 1003 | 3020 | 0.00 | -0.60 | -0.60
Project Project
Overall | 109.7 | 190.9 | 302.6 | Overall | 109.7 | 190.3 | 3020 | 0.00 | -0.60 | -0.60




F. WATER QUALITY AND HYDROMODIFICATION REPORT

The water quality BMPs and Hydromodification devices are provided for the project to
meet the WQMP and LID requirements. The Modular Wetland Systems (MWS) are
proposed for water quality treatments and the upsized pipes (about 200-ft of 48~
pipe) are proposed to act as the underground detention facilities to meet the
hydromodification mitigation requirements. Large 10-year (design storm) and 100-
year storm runoff is the emphasis of this report; smaller 2 to 10-year storm and water
guality analysis was performed per a separate WQMP Report.

G. CONCLUSIONS

Both the existing and proposed condition hydrology analysis were performed in this
report, the hydrology study has been extended to include the off-site areas. Portions of
the existing storm drain systems were proposed to be re-routed to be within the site’s
drive aisles and the sidewalks of the Crown Valley Parkway.

The hydrology study indicated that the proposed condition flow rates are less than the
existing condition as shown in Table 1 by a reduction of 0.60 cfs. Flow rates are below
the design flow rates at the downstream tie-in location.

Overall, it is concluded that there will be no adverse impacts to the existing drainage
systems caused by the proposed residential project.



SECTION 2

EXISTING CONDITION
HYDROLOGY CALCULATIONS AND MAP



A. 10-YEAR STORM



RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2016 Advanced Engineering Software (aes)
Ver. 23.0 Release Date: 07/01/2016 License ID 1239

Analysis prepared by:

HUNSAKER & ASSOCIATES
Irvine, Inc
Planning * Engineering * Surveying
Three Hughes * Irvine, California 92618 * (949)583-1010

DESCRIPTION OF STUDY

* Hydrology Study for EI Niguel - TTM 1721 *
* Existing Condition *
* 10-year Storm *

FILE NAME: 17721E.DAT
TIME/DATE OF STUDY: 09:57 08/18/2021

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

——*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 10.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) 11 ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO.  (FT) (FT)  SIDE / SIDE/ WAY  (FT)  (FD) (F) (FD (W

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

FLOW PROCESS FROM NODE

1.00 TO NODE 2.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH(FEET) = 300.00
ELEVATION DATA: UPSTREAM(FEET) = 785.00 DOWNSTREAM(FEET) = 770.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  12.585
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.392
SUBAREA Tc AND LOSS RATE DATACAMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs Te
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
NATURAL FAIR COVER
“OPEN BRUSH" D 1.00 0.20 1.000 83 12.59

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA RUNOFF(CFS) = 1.97

TOTAL AREACACRES) = 1.00 PEAK FLOW RATE(CFS) = 1.97

FLOW PROCESS FROM NODE 2.00 TO NODE 3.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 770.00 DOWNSTREAM ELEVATION(FEET) = 752.00
STREET LENGTH(FEET) = 230.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2
STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200
**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 5.50

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.27

HALFSTREET FLOOD WIDTH(FEET) = 6.09
AVERAGE FLOW VELOCITY(FEET/SEC.) = 5.23
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.42
STREET FLOW TRAVEL TIME(MIN.) = 0.73 Tc(MIN.) = 13.32

* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.316
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs

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

"'2 DWELLINGS/ACRE" D 3.60 0.20 0.700 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.700

SUBAREA AREA(ACRES) = 3.60 SUBAREA RUNOFF(CFS) = 7.05
EFFECTIVE AREA(ACRES) = 4.60 AREA-AVERAGED Fm(INCH/HR) = 0.15
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.77

TOTAL AREACACRES) = 4.6 PEAK FLOW RATE(CFS) = 8.95

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.31  HALFSTREET FLOOD WIDTH(FEET) = 8.16
FLOW VELOCITY(FEET/SEC.) = 5.68  DEPTH*VELOCITY(FT*FT/SEC.) = 1.75



LONGEST FLOWPATH FROM NODE 1.00 TO NODE 3.00 = 530.00 FEET.

FLOW PROCESS FROM NODE 3.00 TO NODE 4.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 752.00 DOWNSTREAM(FEET) =  730.00
FLOW LENGTH(FEET) = 205.00 MANNING*S N = 0.013

ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 6.4 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 16.07

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 8.95

PIPE TRAVEL TIME(MIN.) = 0.21 Tc(MIN.) = 13.53

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 4.00 = 735.00 FEET.
FLOW PROCESS FROM NODE 4.00 TO NODE 4.00 IS CODE = 81

MAINLINE Tc(MIN.) = 13.53
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.295
SUBAREA LOSS RATE DATACAMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs

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

RESIDENTIAL
"'3-4 DWELL INGS/ACRE" D 14.70 0.20 0.600 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.600

SUBAREA AREA(ACRES) = 14.70 SUBAREA RUNOFF(CFS) = 28.77
EFFECTIVE AREA(ACRES) = 19.30 AREA-AVERAGED Fm(INCH/HR) =
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.64
TOTAL AREACACRES) = 19.3 PEAK FLOW RATE(CFS) =

0.13

37.64

4.00 TO NODE 5.00 IS CODE = 31

FLOW PROCESS FROM NODE

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

ELEVATION DATA: UPSTREAM(FEET) = 730.00 DOWNSTREAM(FEET) = 680.00
FLOW LENGTH(FEET) = 680.00 MANNING*S N = 0.013

DEPTH OF FLOW IN 21.0 INCH PIPE IS 15.6 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 19.70

ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 37.64

PIPE TRAVEL TIME(MIN.) = 0.58 Tc(MIN.) = 14.11

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 5.00 = 1415.00 FEET.
FLOW PROCESS FROM NODE 5.00 TO NODE 5.00 IS CODE = 81

MAINLINE Tc(MIN.) = 14.11

* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.241
SUBAREA LOSS RATE DATACAMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs

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

RESIDENTIAL
"'3-4 DWELLINGS/ACRE" D 21.30 0.20 0.600 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.600
SUBAREA AREA(ACRES) = 21.30 SUBAREA RUNOFF(CFS) =  40.65
EFFECTIVE AREA(ACRES) = 40.60 AREA-AVERAGED Fm(INCH/HR) = 0.12
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.62
TOTAL AREA(ACRES) = 40.6 PEAK FLOW RATE(CFS) = 77.35
FLOW PROCESS FROM NODE 5.00 TO NODE 6.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
ELEVATION DATA: UPSTREAM(FEET) = 680.00 DOWNSTREAM(FEET) = 612.00

FLOW LENGTH(FEET) = 840.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 27.0 INCH PIPE IS 20.0 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 24.45

ESTIMATED PIPE DIAMETER(INCH) = 27.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 77.35

PIPE TRAVEL TIME(MIN.) = 0.57 Tc(MIN.) = 14.68

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 6.00 = 2255.00 FEET.
FLOW PROCESS FROM NODE 6.00 TO NODE 6.00 IS CODE = 81

MAINLINE Tc(MIN.) = 14.68

* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.190
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap sCs

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

RESIDENTIAL
"'2 DWELLINGS/ACRE" D 20.40 0.20 0.700 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.700
SUBAREA AREA(ACRES) =  20.40 SUBAREA RUNOFF(CFS) = 37.64
EFFECTIVE AREA(ACRES) = 61.00 AREA-AVERAGED Fm(INCH/HR) = 0.13
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.65
TOTAL AREA(ACRES) = 61.0 PEAK FLOW RATE(CFS) = 113.15
FLOW PROCESS FROM NODE 6.00 TO NODE 7.00 1S CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
ELEVATION DATA: UPSTREAM(FEET) = 612.00 DOWNSTREAM(FEET) = 533.00



FLOW LENGTH(FEET) = 1065.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 33.0 INCH PIPE 1S 22.4 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 26.30

ESTIMATED PIPE DIAMETER(INCH) = 33.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 113.15

PIPE TRAVEL TIME(MIN.) = 0.68 Tc(MIN.) = 15.35

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 7.00 = 3320.00 FEET.
FLOW PROCESS FROM NODE 7.00 TO NODE 7.00 IS CODE = 81

MAINLINE Tc(MIN.) = 15.35
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.134
SUBAREA LOSS RATE DATACAMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs

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

RESIDENTIAL
"2 DWELLINGS/ACRE" D 15.50 0.20 0.700 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.700
SUBAREA AREA(ACRES) = 15.50 SUBAREA RUNOFF(CFS) = 27.82
EFFECTIVE AREA(ACRES) = 76.50  AREA-AVERAGED Fm(INCH/HR) =
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.66
TOTAL AREA(ACRES) = 76.5 PEAK FLOW RATE(CFS) =

0.13

137.91

FLOW PROCESS FROM NODE 7.00 TO NODE 8.00 IS CODE = 31

>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 533.00 DOWNSTREAM(FEET) = 513.00
FLOW LENGTH(FEET) = 275.00 MANNING*S N = 0.013

DEPTH OF FLOW IN 33.0 INCH PIPE IS 26.8 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 26.68

ESTIMATED PIPE DIAMETER(INCH) = 33.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 137.91

PIPE TRAVEL TIME(MIN.) = 0.17 Tc(MIN.) = 15.53

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 8.00 = 3595.00 FEET.
FLOW PROCESS FROM NODE 8.00 TO NODE 8.00 IS CODE = 81

MAINLINE Tc(MIN.) = 15.53

* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.121
SUBAREA LOSS RATE DATACAMC 11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
RESIDENTIAL
"'3-4 DWELL INGS/ACRE" D 17.50 0.20 0.600 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.600

17.50
94.00

SUBAREA AREA(ACRES) =

EFFECTIVE AREA(ACRES) =
AREA-AVERAGED Fp(INCH/HR) =
TOTAL AREA(ACRES) = 94.0

SUBAREA RUNOFF(CFS) = 31.51
AREA-AVERAGED Fm(INCH/HR) =
0.20 AREA-AVERAGED Ap = 0.65
PEAK FLOW RATE(CFS) =

0.13

168.49

FLOW PROCESS FROM NODE 8.00 TO NODE 10.00 IS CODE = 41

>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 513.00 DOWNSTREAM(FEET) =
FLOW LENGTH(FEET) = 225.00 MANNING*S N = 0.013

ASSUME FULL-FLOWING PIPELINE

PIPE-FLOW VELOCITY(FEET/SEC.) = 23.84

PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA)

498.00

GIVEN PIPE DIAMETER(INCH) = 36.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 168.49

PIPE TRAVEL TIME(MIN.) = 0.16 Tc(MIN.) = 15.68

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 10.00 = 3820.00 FEET.

FLOW PROCESS FROM NODE 10.00 TO NODE 14.00 IS CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 498.00 DOWNSTREAM(FEET) =  409.50
FLOW LENGTH(FEET) = 300.00 MANNING*S N = 0.013

DEPTH OF FLOW IN 36.0 INCH PIPE IS 17.5 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 49.37
GIVEN PIPE DIAMETER(INCH) = 36.00
PIPE-FLOW(CFS) = 168.49
PIPE TRAVEL TIME(MIN.) = 0.10
LONGEST FLOWPATH FROM NODE

NUMBER OF PIPES = 1

TCc(MIN.) =
1.00 TO NODE

15.78

14.00 = 4120.00 FEET.

FLOW PROCESS FROM NODE 14.00 TO NODE 14.00 IS CODE = 1

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

TIME OF CONCENTRATION(MIN.) = 15.78
RAINFALL INTENSITY(INCH/HR) = 2.10
AREA-AVERAGED Fm(INCH/HR) = 0.13
AREA-AVERAGED Fp(INCH/HR) = 0.20
AREA-AVERAGED Ap = 0.65

EFFECTIVE STREAM AREA(ACRES) = 94.00
TOTAL STREAM AREA(ACRES) = 94.00

PEAK FLOW RATE(CFS) AT CONFLUENCE = 168.49

FLOW PROCESS FROM NODE 11.00 TO NODE 12.00 IS CODE = 21




>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) =
ELEVATION DATA: UPSTREAM(FEET) =

230.00

516.00 DOWNSTREAM(FEET) =  458.50

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

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  10.862

* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.603

SUBAREA Tc AND LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs Te

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

NATURAL GOOD COVER

“OPEN BRUSH" D 0.75 0.20 1.000 81 10.86

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA RUNOFF(CFS) = 1.62

TOTAL AREACACRES) = 0.75 PEAK FLOW RATE(CFS) = 1.62

FLOW PROCESS FROM NODE 12.00 TO NODE 13.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  458.50 DOWNSTREAM(FEET) =
CHANNEL LENGTH THRU SUBAREA(FEET) = 405.00 CHANNEL SLOPE =
CHANNEL BASE(FEET) =  0.00 "Z" FACTOR = 2.000
MANNING*S FACTOR = 0.015  MAXIMUM DEPTH(FEET) =
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.500
SUBAREA LOSS RATE DATACAMC 11):
DEVELOPMENT TYPE/ SCS SoIL
LAND USE GROUP
NATURAL GOOD COVER
“OPEN BRUSH" D 1.96 0.20 1.000 81
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.)
AVERAGE FLOW DEPTH(FEET) = 0.46  TRAVEL TIME(MIN.)
TC(MIN.) = 11.65
SUBAREA AREA(ACRES) =
EFFECTIVE AREA(ACRES) =
AREA-AVERAGED Fp(INCH/HR) =
TOTAL AREA(ACRES) = 2.7

2.00

AREA Fp Ap scs
(ACRES) (INCH/HR) (DECIMAL) CN

3.65
= 8.53
= 0.79
1.96 SUBAREA RUNOFF(CFS) = 4.06
2.71 AREA-AVERAGED Fm(INCH/HR) =
0.20 AREA-AVERAGED Ap = 1.00
PEAK FLOW RATE(CFS) =

0.20
5.61
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 0.54  FLOW VELOCITY(FEET/SEC.) =
LONGEST FLOWPATH FROM NODE 11.00 TO NODE

9.46

13.00 = 635.00 FEET.

FLOW PROCESS FROM NODE 13.00 TO NODE 14.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 434.00 DOWNSTREAM(FEET) = 409.50

CHANNEL LENGTH THRU SUBAREA(FEET) = 70.00 CHANNEL SLOPE = 0.3500
CHANNEL BASE(FEET) = 0.00 "'Z" FACTOR = 2.000
MANNING®S FACTOR = 0.015 MAXIMUM DEPTH(FEET) = 2.00
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.493
SUBAREA LOSS RATE DATA(AMC 11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
NATURAL GOOD COVER
"'"OPEN BRUSH" D 1.86 0.20 1.000 81
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 7.53
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 19.64
AVERAGE FLOW DEPTH(FEET) = 0.44 TRAVEL TIME(MIN.) = 0.06
Tc(MIN.) = 11.71
SUBAREA AREA(ACRES) = 1.86 SUBAREA RUNOFF(CFS) = 3.84
EFFECTIVE AREA(ACRES) = 4.57 AREA-AVERAGED Fm(INCH/HR) = 0.20
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 1.00
TOTAL AREA(ACRES) = 4.6 PEAK FLOW RATE(CFS) = 9.43
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.48 FLOW VELOCITY(FEET/SEC.) = 20.82
LONGEST FLOWPATH FROM NODE 11.00 TO NODE 14.00 = 705.00 FEET.
FLOW PROCESS FROM NODE 14.00 TO NODE 14.00 1S CODE = 1
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 11.71
RAINFALL INTENSITY(INCH/HR) = 2.49
AREA-AVERAGED Fm(INCH/HR) = 0.20
AREA-AVERAGED Fp(INCH/HR) = 0.20
AREA-AVERAGED Ap = 1.00
EFFECTIVE STREAM AREA(ACRES) = 4.57
TOTAL STREAM AREA(ACRES) = 4.57
PEAK FLOW RATE(CFS) AT CONFLUENCE = 9.43
** CONFLUENCE DATA **
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS)  (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 168.49 15.78 2.101 0.20( 0.13) 0.65 94.0 1.00
2 9.43 11.71 2.493 0.20( 0.20) 1.00 4.6 11.00
RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.
** PEAK FLOW RATE TABLE **
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS)  (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 159.30 11.71 2.493 0.20( 0.13) 0.67 74.3 11.00
2 176.31 15.78 2.101 0.20( 0.13) 0.66 98.6 1.00



COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 176.31 Tc(MIN.) = 15.78

EFFECTIVE AREA(ACRES) = 98.57  AREA-AVERAGED Fm(INCH/HR) = 0.13

AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.66
TOTAL AREACACRES) = 98.6
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 14.00 = 4120.00 FEET.

FLOW PROCESS FROM NODE 14.00 TO NODE 15.00 IS CODE = 41

>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 409.50 DOWNSTREAM(FEET) = 391.00
FLOW LENGTH(FEET) = 305.00 MANNING*S N = 0.013

DEPTH OF FLOW IN 42.0 INCH PIPE IS 26.6 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 27.40

GIVEN PIPE DIAMETER(INCH) = 42.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 176.31

PIPE TRAVEL TIME(MIN.) = 0.19 Tc(MIN.) = 15.97

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 15.00 = 4425.00 FEET.

FLOW PROCESS FROM NODE 15.00 TO NODE 15.00 IS CODE = 81

MAINLINE Tc(MIN.) = 15.97

* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.087
SUBAREA LOSS RATE DATACAMC 11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
NATURAL GOOD COVER
“OPEN BRUSH" D 1.46 0.20 1.000 81
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA(ACRES) = 1.46 SUBAREA RUNOFF(CFS) = 2.48
EFFECTIVE AREA(ACRES) = 100.03  AREA-AVERAGED Fm(INCH/HR) =
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.67
TOTAL AREACACRES) = 100.0 PEAK FLOW RATE(CFS) =
NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE

0.13

176.31

FLOW PROCESS FROM NODE 15.00 TO NODE 16.00 IS CODE = 41

>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 391.00 DOWNSTREAM(FEET) =
FLOW LENGTH(FEET) = 25.00 MANNING"S N = 0.013

DEPTH OF FLOW IN 42.0 INCH PIPE IS 31.1 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 23.06
GIVEN PIPE DIAMETER(INCH) = 42.00
PIPE-FLOW(CFS) = 176.31
PIPE TRAVEL TIME(MIN.) = 0.02
LONGEST FLOWPATH FROM NODE

390.00

NUMBER OF PIPES = 1

TC(MIN.) =
1.00 TO NODE

15.99

16.00 = 4450.00 FEET.

FLOW PROCESS FROM NODE 16.00 TO NODE 16.00 IS CODE = 81

MAINLINE Tc(MIN.) = 15.99
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.086
SUBAREA LOSS RATE DATACAMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs

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

NATURAL GOOD COVER
“OPEN BRUSH" D 0.93 0.20 1.000 81
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000
SUBAREA AREA(ACRES) =  0.93 SUBAREA RUNOFF(CFS) =  1.58
EFFECTIVE AREA(ACRES) =  100.96  AREA-AVERAGED Fm(INCH/HR) = 0.13
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.67
TOTAL AREA(ACRES) = 101.0 PEAK FLOW RATE(CFS) = 177.31
FLOW PROCESS FROM NODE 16.00 TO NODE 17.00 1S CODE = 41
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<
ELEVATION DATA: UPSTREAM(FEET) = 390.00 DOWNSTREAM(FEET) =  384.00

FLOW LENGTH(FEET) = 90.00 MANNING"S N = 0.013
DEPTH OF FLOW IN 42.0 INCH PIPE IS 25.9 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 28.48
GIVEN PIPE DIAMETER(INCH) = 42.00
PIPE-FLOW(CFS) = 177.31
PIPE TRAVEL TIME(MIN.) = 0.05
LONGEST FLOWPATH FROM NODE

NUMBER OF PIPES = 1

TCc(MIN.) =
1.00 TO NODE

16.04

17.00 = 4540.00 FEET.

FLOW PROCESS FROM NODE 17.00 TO NODE 17.00 IS CODE = 81

MAINLINE Tc(MIN.) = 16.04

* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.082
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap sCs

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

NATURAL GOOD COVER
“OPEN BRUSH" D 0.21 0.20 1.000 81
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000
SUBAREA AREA(ACRES) =  0.21 SUBAREA RUNOFF(CFS) =  0.36
EFFECTIVE AREA(ACRES) =  101.17  AREA-AVERAGED Fm(INCH/HR) = 0.13
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.67
TOTAL AREA(ACRES) = 101.2 PEAK FLOW RATE(CFS) = 177.31

NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE




FLOW PROCESS FROM NODE 17.00 TO NODE 25.00

IS CODE =

41

>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =
FLOW LENGTH(FEET) = 90.00 MANNING"S N = 0.013
DEPTH OF FLOW IN 42.0 INCH PIPE 1S 34.1 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 21.21
GIVEN PIPE DIAMETER(INCH) = 42.00
PIPE-FLOW(CFS) = 177.31

PIPE TRAVEL TIMEQMIN.) = 0.07  Tc(MIN.) =

384.00 DOWNSTREAM(FEET) =

NUMBER OF PIPES = 1

16.11

38

1.00

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 25.00 =  4630.00 FEET.
FLOW PROCESS FROM NODE 25.00 TO NODE 25.00 IS CODE = 1
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) =  16.11
RAINFALL INTENSITY(INCH/HR) = 2.08
AREA-AVERAGED Fm(INCH/HR) = 0.13
AREA-AVERAGED Fp(INCH/HR) = 0.20
AREA-AVERAGED Ap = 0.67
EFFECTIVE STREAM AREA(ACRES) = 101.17
TOTAL STREAM AREA(ACRES) = 101.17
PEAK FLOW RATE(CFS) AT CONFLUENCE = 177.31
FLOW PROCESS FROM NODE 20.00 TO NODE 21.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE T IME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
INITIAL SUBAREA FLOW-LENGTH(FEET) = 265.00
ELEVATION DATA: UPSTREAM(FEET) =  519.00 DOWNSTREAM(FEET) =  460.00
Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  11.765
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.486
SUBAREA Tc AND LOSS RATE DATA(AMC 11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs Te
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
NATURAL GOOD COVER
“OPEN BRUSH" D 0.75 0.20 1.000 81 11.76
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000
SUBAREA RUNOFF(CFS) = 1.54
TOTAL AREA(ACRES) = 0.75 PEAK FLOW RATE(CFS) = 1.54
FLOW PROCESS FROM NODE 21.00 TO NODE 22.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<

>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  460.00 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 290.00 CHANNEL SLOPE
CHANNEL BASE(FEET) =  0.00 "Z" FACTOR = 2.000
MANNING™S FACTOR = 0.015 MAXIMUM DEPTH(FEET) =
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.435
SUBAREA LOSS RATE DATACAMC 11):
DEVELOPMENT TYPE/ SCS SoIL
LAND USE GROUP
NATURAL GOOD COVER
“OPEN BRUSH" D 0.71 0.20 1.000
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.)
AVERAGE FLOW DEPTH(FEET) = 0.32  TRAVEL TIME(MIN.)
TC(MIN.) = 12.20
SUBAREA™ AREA(ACRES) =
EFFECTIVE AREA(ACRES) =
AREA-AVERAGED Fp(INCH/HR) =
TOTAL AREA(ACRES) =

410.00
0.1724

2.00

AREA Fp Ap
(ACRES) (INCH/HR) (DECIMAL)

SCS
81

2.26
= 11.19
= 0.43
0.71 SUBAREA RUNOFF(CFS) = 1.43
1.46 AREA-AVERAGED Fm(INCH/HR) =
0.20 AREA-AVERAGED Ap = 1.00
PEAK FLOW RATE(CFS) =

0.20

1.5 2.94
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.35 FLOW VELOCITY(FEET/SEC.) =
LONGEST FLOWPATH FROM NODE 20.00 TO NODE

12.12

22.00 = 555.00 FEET.

FLOW PROCESS FROM NODE 22.00 TO NODE 23.00 IS CODE = 52

>>>>>TRAVELTIME THRU SUBAREA<<<<<

ELEVATION DATA: UPSTREAM(FEET) =
CHANNEL LENGTH THRU SUBAREA(FEET) =
NOTE: CHANNEL SLOPE OF .1 WAS ASSUMED IN VELOCITY ESTIMATION

CHANNEL FLOW THRU SUBAREA(CFS) = 2.94

FLOW VELOCITY(FEET/SEC) = 5.91 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIMEQMIN.) = 0.45 Tc(MIN.) = 12.65
LONGEST FLOWPATH FROM NODE 20.00 TO NODE

410.00 DOWNSTREAM(FEET) =
160.00 CHANNEL SLOPE =

23.00 = 715.00 FEET.

FLOW PROCESS FROM NODE 23.00 TO NODE 23.00 IS CODE = 81

MAINLINE Tc(MIN.) = 12.65

* 10 YEAR RAINFALL INTENSITY(INCH/HR) =

SUBAREA LOSS RATE DATA(AMC I1):
DEVELOPMENT TYPE/ SCS SOIL

LAND USE GROUP

NATURAL GOOD COVER

""OPEN BRUSH" D 1.90 0.20 1.000

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA(ACRES) = 1.90 SUBAREA RUNOFF(CFS) =

2.385

AREA Fp
(ACRES)

Ap scs
(INCH/HR) (DECIMAL) CN

81

3.74



EFFECTIVE AREA(ACRES) = 3.
AREA-AVERAGED Fp(INCH/HR) = 0.
TOTAL AREA(ACRES) = 3.4

AREA-AVERAGED Fm(INCH/HR) = 0.20
AREA-AVERAGED Ap = 1.00
PEAK FLOW RATE(CFS) = 6.61

36
20

FLOW PROCESS FROM NODE 23.00 TO NODE 24.00 IS CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 392.00 DOWNSTREAM(FEET) = 382.00
FLOW LENGTH(FEET) = 240.00 MANNING*S N = 0.013

DEPTH OF FLOW IN 30.0 INCH PIPE IS 5.8 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 9.99

GIVEN PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 6.61

PIPE TRAVEL TIME(MIN.) = 0.40 Tc(MIN.) = 13.05

LONGEST FLOWPATH FROM NODE 20.00 TO NODE 24.00 = 955.00 FEET.

FLOW PROCESS FROM NODE 24.00 TO NODE 24.00 1S CODE = 81

MAINLINE Tc(MIN.) = 13.05
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.343
SUBAREA LOSS RATE DATACAMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs

LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
NATURAL GOOD COVER

“OPEN BRUSH" D 1.02 0.20 1.000 81

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA(ACRES) = 1.02 SUBAREA RUNOFF(CFS) = 1.97
EFFECTIVE AREA(ACRES) = 4. AREA-AVERAGED Fm(INCH/HR) = 0.20
AREA-AVERAGED Fp(INCH/HR) = O. AREA-AVERAGED Ap = 1.00

TOTAL AREACACRES) = 4.4 PEAK FLOW RATE(CFS) = 8.45

38
20

FLOW PROCESS FROM NODE 24.00 TO NODE 25.00 IS CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

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

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

TIME OF CONCENTRATION(MIN.) = 14.08
RAINFALL INTENSITY(INCH/HR) = 2.24
AREA-AVERAGED Fm(INCH/HR) = 0.20
AREA-AVERAGED Fp(INCH/HR) = 0.20
AREA-AVERAGED Ap = 1.00
EFFECTIVE STREAM AREA(ACRES) = 4.38
TOTAL STREAM AREA(ACRES) = 4.38
PEAK FLOW RATE(CFS) AT CONFLUENCE = 8.45
** CONFLUENCE DATA **
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS)  (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 161.00 12.05 2.453 0.20( 0.14) 0.68 76.9 11.00
1 177.31 16.11 2.076 0.20( 0.13) 0.67 101.2 1.00
2 8.45 14.08 2.243 0.20( 0.20) 1.00 4.4 20.00

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

** PEAK FLOW RATE TABLE **

STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS)  (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 168.97 12.05 2.453 0.20( 0.14) 0.69 80.7 11.00
2 177.63 14.08 2.243 0.20( 0.14) 0.69 93.5 20.00
3 185.07 16.11 2.076 0.20( 0.14) 0.68 105.5 1.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 185.07 Tc(MIN.) = 16.11
EFFECTIVE AREA(ACRES) = 105.55  AREA-AVERAGED Fm(INCH/HR) = 0.14
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.68
TOTAL AREA(ACRES) = 105.5
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 25.00 = 4630.00 FEET.

ELEVATION DATA: UPSTREAM(FEET) = 382.00 DOWNSTREAM(FEET) = 381.00
FLOW LENGTH(FEET) = 275.00 MANNING*S N = 0.013

DEPTH OF FLOW IN 36.0 INCH PIPE IS 11.4 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 4.42

GIVEN PIPE DIAMETER(INCH) = 36.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 8.45

PIPE TRAVEL TIME(MIN.) = 1.04 Tc(MIN.) = 14.08

LONGEST FLOWPATH FROM NODE 20.00 TO NODE 25.00 = 1230.00 FEET.

FLOW PROCESS FROM NODE 25.00 TO NODE 25.00 IS CODE = 1

FLOW PROCESS FROM NODE 25.00 TO NODE 26.00 IS CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 381.00 DOWNSTREAM(FEET) = 377.00
FLOW LENGTH(FEET) = 25.00 MANNING"S N = 0.013

DEPTH OF FLOW IN 48.0 INCH PIPE IS 19.0 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 39.99

GIVEN PIPE DIAMETER(INCH) = 48.00 NUMBER OF PIPES = 1

PIPE-FLOW(CFS) = 185.07
PIPE TRAVEL TIME(MIN.) = 0.01 Tc(MIN.) = 16.12
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 26.00 = 4655.00 FEET.

FLOW PROCESS FROM NODE 26.00 TO NODE 26.00 IS CODE = 81




>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 16.12

* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.076
SUBAREA LOSS RATE DATACAMC I11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs

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

COMMERCIAL D 0.43 0.20 0.100 75
NATURAL GOOD COVER
“OPEN BRUSH" D 0.89 0.20 1.000 81
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.707
SUBAREA AREACACRES) =  1.32 SUBAREA RUNOFF(CFS) =  2.30
EFFECTIVE AREA(ACRES) =  106.87  AREA-AVERAGED Fm(INCH/HR) = 0.14
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.69
TOTAL AREA(ACRES) = 106.9 PEAK FLOW RATE(CFS) = 186.46

FLOW PROCESS FROM NODE 26.00 TO NODE 27.00 1S CODE = 41

>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 377.00 DOWNSTREAM(FEET) =
FLOW LENGTH(FEET) = 95.00 MANNING"S N = 0.013

DEPTH OF FLOW IN 48.0 INCH PIPE 1S 18.8 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 40.83
GIVEN PIPE DIAMETER(INCH) = 48.00
PIPE-FLOW(CFS) = 186.46
PIPE TRAVEL TIME(MIN.) =
LONGEST FLOWPATH FROM NODE

361.00

NUMBER OF PIPES = 1

0.04  Tc(MIN.) =

1.00 TO NODE

16.16

27.00 = 4750.00 FEET.

FLOW PROCESS FROM NODE 27.00 TO NODE 27.00 1S CODE = 81

MAINLINE Tc(MIN.) = 16.16

* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.073
SUBAREA LOSS RATE DATACAMC 11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
NATURAL GOOD COVER
“OPEN BRUSH" D 1.17 0.20 1.000 81
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA(ACRES) = 1.17 SUBAREA RUNOFF(CFS) = 1.97
EFFECTIVE AREA(ACRES) = 108.04  AREA-AVERAGED Fm(INCH/HR) = 0.14
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.69

TOTAL AREACACRES) = 108.0 PEAK FLOW RATE(CFS) = 188.15

FLOW PROCESS FROM NODE 27.00 TO NODE 28.00 IS CODE = 41

>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 361.00 DOWNSTREAM(FEET) =
FLOW LENGTH(FEET) = 40.00 MANNING"S N = 0.013

DEPTH OF FLOW IN 48.0 INCH PIPE IS 34.0 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 19.77
GIVEN PIPE DIAMETER(INCH) = 48.00

360.00

NUMBER OF PIPES = 1

PIPE-FLOW(CFS) = 188.15
PIPE TRAVEL TIME(MIN.) = 0.03 Tc(MIN.) = 16.19
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 28.00 = 4790.00 FEET.

FLOW PROCESS FROM NODE 28.00 TO NODE 28.00 IS CODE = 81

MAINLINE Tc(MIN.) = 16.19

* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.070
SUBAREA LOSS RATE DATA(AMC 11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 0.93 0.20 0.100 75
NATURAL GOOD COVER
"'"OPEN BRUSH" D 0.77 0.20 1.000 81
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.508
SUBAREA AREA(ACRES) = 1.70 SUBAREA RUNOFF(CFS) = 3.01
EFFECTIVE AREA(ACRES) = 109.74  AREA-AVERAGED Fm(INCH/HR) = 0.14
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.69
TOTAL AREA(ACRES) = 109.7 PEAK FLOW RATE(CFS) = 190.92
END OF STUDY SUMMARY:
TOTAL AREA(ACRES) = 109.7 TC(MIN.) = 16.19
EFFECTIVE AREA(ACRES) = 109.74 AREA-AVERAGED Fm(INCH/HR)= 0.14
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.686
PEAK FLOW RATE(CFS) = 190.92
** PEAK FLOW RATE TABLE **
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS)  (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE

1 175.97 12.13 2.443 0.20( 0.14) 0.69 84.9 11.00
2 184.28 14.17 2.235 0.20( 0.14) 0.69 97.7 20.00
3 190.92 16.19 2.070 0.20( 0.14) 0.69 109.7 1.00

END OF RATIONAL METHOD ANALYSIS









B. 100-YEAR STORM



RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2016 Advanced Engineering Software (aes)
Ver. 23.0 Release Date: 07/01/2016 License ID 1239

Analysis prepared by:

HUNSAKER & ASSOCIATES
Irvine, Inc
Planning * Engineering * Surveying
Three Hughes * Irvine, California 92618 * (949)583-1010

DESCRIPTION OF STUDY

* Hydrology Study for EI Niguel - TTM 1721 *
* Existing Condition *
* 100-year Storm *

FILE NAME: 17721E.DAT
TIME/DATE OF STUDY: 09:55 08/18/2021

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

——*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 100.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) 111 ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO.  (FT) (FT)  SIDE / SIDE/ WAY  (FT)  (FD) (F) (FD (W

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

FLOW PROCESS FROM NODE

1.00 TO NODE 2.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH(FEET) = 300.00
ELEVATION DATA: UPSTREAM(FEET) = 785.00 DOWNSTREAM(FEET) = 770.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  12.585
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.646
SUBAREA Tc AND LOSS RATE DATACAMC I11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs Te
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
NATURAL FAIR COVER
“OPEN BRUSH" D 1.00 0.20 1.000 96 12.59

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA RUNOFF(CFS) = 3.10

TOTAL AREACACRES) = 1.00 PEAK FLOW RATE(CFS) = 3.10

FLOW PROCESS FROM NODE 2.00 TO NODE 3.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 770.00 DOWNSTREAM ELEVATION(FEET) = 752.00
STREET LENGTH(FEET) = 230.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2
STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200
**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 8.61

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.30

HALFSTREET FLOOD WIDTH(FEET) = 7.97
AVERAGE FLOW VELOCITY(FEET/SEC.) = 5.65
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.72
STREET FLOW TRAVEL TIME(MIN.) = 0.68 Tc(MIN.) = 13.26

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.538
SUBAREA LOSS RATE DATACAMC I111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs

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

"'2 DWELLINGS/ACRE" D 3.60 0.20 0.700 91

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.700

SUBAREA AREA(ACRES) = 3.60 SUBAREA RUNOFF(CFS) = 11.01
EFFECTIVE AREA(ACRES) = 4.60 AREA-AVERAGED Fm(INCH/HR) = 0.15
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.77

TOTAL AREACACRES) = 4.6 PEAK FLOW RATE(CFS) = 14.01

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.34  HALFSTREET FLOOD WIDTH(FEET) = 10.20
FLOW VELOCITY(FEET/SEC.) = 6.24  DEPTH*VELOCITY(FT*FT/SEC.) = 2.15



LONGEST FLOWPATH FROM NODE 1.00 TO NODE 3.00 = 530.00 FEET.

FLOW PROCESS FROM NODE 3.00 TO NODE 4.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 752.00 DOWNSTREAM(FEET) =  730.00
FLOW LENGTH(FEET) = 205.00 MANNING*S N = 0.013

ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 8.1 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 18.13

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 14.01

PIPE TRAVEL TIME(MIN.) = 0.19 Tc(MIN.) = 13.45

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 4.00 = 735.00 FEET.
FLOW PROCESS FROM NODE 4.00 TO NODE 4.00 IS CODE = 81

MAINLINE Tc(MIN.) = 13.45
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.509
SUBAREA LOSS RATE DATACAMC I11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs

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

RESIDENTIAL
"'3-4 DWELL INGS/ACRE" D 14.70 0.20 0.600 91
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.600

SUBAREA AREA(ACRES) = 14.70 SUBAREA RUNOFF(CFS) = 44.84
EFFECTIVE AREA(ACRES) = 19.30 AREA-AVERAGED Fm(INCH/HR) =
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.64
TOTAL AREACACRES) = 19.3 PEAK FLOW RATE(CFS) =

0.13

58.74

4.00 TO NODE 5.00 IS CODE = 31

FLOW PROCESS FROM NODE

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

ELEVATION DATA: UPSTREAM(FEET) = 730.00 DOWNSTREAM(FEET) = 680.00
FLOW LENGTH(FEET) = 680.00 MANNING*S N = 0.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 19.3 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 21.69

ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 58.74

PIPE TRAVEL TIME(MIN.) = 0.52 Tc(MIN.) = 13.97

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 5.00 = 1415.00 FEET.
FLOW PROCESS FROM NODE 5.00 TO NODE 5.00 IS CODE = 81

MAINLINE Tc(MIN.) = 13.97

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.434
SUBAREA LOSS RATE DATACAMC 111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs

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

RESIDENTIAL
"'3-4 DWELLINGS/ACRE" D 21.30 0.20 0.600 91
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.600
SUBAREA AREA(ACRES) = 21.30 SUBAREA RUNOFF(CFS) = 63.52
EFFECTIVE AREA(ACRES) = 40.60 AREA-AVERAGED Fm(INCH/HR) = 0.12
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.62
TOTAL AREA(ACRES) = 40.6 PEAK FLOW RATE(CFS) = 120.94
FLOW PROCESS FROM NODE 5.00 TO NODE 6.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
ELEVATION DATA: UPSTREAM(FEET) = 680.00 DOWNSTREAM(FEET) = 612.00

FLOW LENGTH(FEET) = 840.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 33.0 INCH PIPE IS 22.8 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 27.58

ESTIMATED PIPE DIAMETER(INCH) = 33.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 120.94

PIPE TRAVEL TIME(MIN.) = 0.51 Tc(MIN.) = 14.48

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 6.00 = 2255.00 FEET.
FLOW PROCESS FROM NODE 6.00 TO NODE 6.00 IS CODE = 81

MAINLINE Tc(MIN.) = 14.48

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.364
SUBAREA LOSS RATE DATACAMC I11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap sCs

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

RESIDENTIAL
"'2 DWELLINGS/ACRE" D 20.40 0.20 0.700 91
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.700
SUBAREA AREA(ACRES) =  20.40 SUBAREA RUNOFF(CFS) = 59.19
EFFECTIVE AREA(ACRES) = 61.00 AREA-AVERAGED Fm(INCH/HR) = 0.13
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.65
TOTAL AREA(ACRES) = 61.0 PEAK FLOW RATE(CFS) = 177.59
FLOW PROCESS FROM NODE 6.00 TO NODE 7.00 1S CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
ELEVATION DATA: UPSTREAM(FEET) = 612.00 DOWNSTREAM(FEET) = 533.00



FLOW LENGTH(FEET) = 1065.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 39.0 INCH PIPE 1S 26.6 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 29.42

ESTIMATED PIPE DIAMETER(INCH) = 39.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 177.59

PIPE TRAVEL TIME(MIN.) = 0.60 Tc(MIN.) = 15.08

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 7.00 = 3320.00 FEET.
FLOW PROCESS FROM NODE 7.00 TO NODE 7.00 IS CODE = 81

MAINLINE Tc(MIN.) = 15.08
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.286
SUBAREA LOSS RATE DATACAMC 111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs

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

RESIDENTIAL
"2 DWELLINGS/ACRE" D 15.50 0.20 0.700 91
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.700
SUBAREA AREA(ACRES) = 15.50 SUBAREA RUNOFF(CFS) = 43.89
EFFECTIVE AREA(ACRES) = 76.50  AREA-AVERAGED Fm(INCH/HR) =
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.66
TOTAL AREA(ACRES) = 76.5 PEAK FLOW RATE(CFS) =

0.13

217.22

FLOW PROCESS FROM NODE 7.00 TO NODE 8.00 IS CODE = 31

>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 533.00 DOWNSTREAM(FEET) = 513.00
FLOW LENGTH(FEET) = 275.00 MANNING*S N = 0.013

DEPTH OF FLOW IN 42.0 INCH PIPE 1S 29.0 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 30.68

ESTIMATED PIPE DIAMETER(INCH) = 42.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 217.22

PIPE TRAVEL TIME(MIN.) = 0.15 Tc(MIN.) = 15.23

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 8.00 = 3595.00 FEET.
FLOW PROCESS FROM NODE 8.00 TO NODE 8.00 IS CODE = 81

MAINLINE Tc(MIN.) = 15.23

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.268
SUBAREA LOSS RATE DATACAMC 111):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
RESIDENTIAL
"'3-4 DWELL INGS/ACRE" D 17.50 0.20 0.600 91
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.600

17.50
94.00

SUBAREA AREA(ACRES) =

EFFECTIVE AREA(ACRES) =
AREA-AVERAGED Fp(INCH/HR) =
TOTAL AREA(ACRES) = 94.0

SUBAREA RUNOFF(CFS) = 49.58
AREA-AVERAGED Fm(INCH/HR) =
0.20 AREA-AVERAGED Ap = 0.65
PEAK FLOW RATE(CFS) =

0.13

265.52

FLOW PROCESS FROM NODE 8.00 TO NODE 10.00 IS CODE = 41

>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 513.00 DOWNSTREAM(FEET) =
FLOW LENGTH(FEET) = 225.00 MANNING*S N = 0.013

ASSUME FULL-FLOWING PIPELINE

PIPE-FLOW VELOCITY(FEET/SEC.) = 37.56

PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA)

498.00

GIVEN PIPE DIAMETER(INCH) = 36.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 265.52

PIPE TRAVEL TIME(MIN.) = 0.10 Tc(MIN.) = 15.33

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 10.00 = 3820.00 FEET.

FLOW PROCESS FROM NODE 10.00 TO NODE 14.00 IS CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 498.00 DOWNSTREAM(FEET) =  409.50
FLOW LENGTH(FEET) = 300.00 MANNING*S N = 0.013

DEPTH OF FLOW IN 36.0 INCH PIPE IS 23.3 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 54.85
GIVEN PIPE DIAMETER(INCH) = 36.00
PIPE-FLOW(CFS) = 265.52
PIPE TRAVEL TIME(MIN.) = 0.09
LONGEST FLOWPATH FROM NODE

NUMBER OF PIPES = 1

TCc(MIN.) =
1.00 TO NODE

15.43

14.00 = 4120.00 FEET.

FLOW PROCESS FROM NODE 14.00 TO NODE 14.00 IS CODE = 1

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

TIME OF CONCENTRATION(MIN.) = 15.43
RAINFALL INTENSITY(INCH/HR) = 3.24
AREA-AVERAGED Fm(INCH/HR) = 0.13
AREA-AVERAGED Fp(INCH/HR) = 0.20
AREA-AVERAGED Ap = 0.65

EFFECTIVE STREAM AREA(ACRES) = 94.00
TOTAL STREAM AREA(ACRES) = 94.00

PEAK FLOW RATE(CFS) AT CONFLUENCE = 265.52

FLOW PROCESS FROM NODE 11.00 TO NODE 12.00 IS CODE = 21




>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< CHANNEL LENGTH THRU SUBAREA(FEET) = 70.00 CHANNEL SLOPE = 0.3500

CHANNEL BASE(FEET) = 0.00 "Z'" FACTOR = 2.000
INITIAL SUBAREA FLOW-LENGTH(FEET) = 230.00 MANNING®S FACTOR = 0.015 MAXIMUM DEPTH(FEET) = 2.00
ELEVATION DATA: UPSTREAM(FEET) = 516.00 DOWNSTREAM(FEET) = 458.50 * 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.817
SUBAREA LOSS RATE DATACAMC I11):
Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  10.862 LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.967 NATURAL GOOD COVER
SUBAREA Tc AND LOSS RATE DATA(AMC 111): ""OPEN BRUSH" D 1.86 0.20 1.000 95
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS Tc SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.) SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000
NATURAL GOOD COVER TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 11.87
""OPEN BRUSH" D 0.75 0.20 1.000 95 10.86 TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 22.30
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20 AVERAGE FLOW DEPTH(FEET) = 0.52 TRAVEL TIME(MIN.) = 0.05
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000 Tc(MIN.) = 11.62
SUBAREA RUNOFF(CFS) = 2.54 SUBAREA AREA(ACRES) = 1.86 SUBAREA RUNOFF(CFS) = 6.05
TOTAL AREACACRES) = 0.75 PEAK FLOW RATE(CFS) = 2.54 EFFECTIVE AREA(ACRES) = 4.57 AREA-AVERAGED Fm(INCH/HR) = 0.20
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 1.00
TOTAL AREACACRES) = 4.6 PEAK FLOW RATE(CFS) = 14.88

FLOW PROCESS FROM NODE 12.00 TO NODE 13.00 IS CODE = 51
o END OF SUBAREA CHANNEL FLOW HYDRAULICS:
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< DEPTH(FEET) = 0.56 FLOW VELOCITY(FEET/SEC.) = 23.57

>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< LONGEST FLOWPATH FROM NODE 11.00 TO NODE 14.00 = 705.00 FEET.
ELEVATION DATA: UPSTREAM(FEET) = 458.50 DOWNSTREAM(FEET) = 434.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 405.00 CHANNEL SLOPE = 0.0605 FLOW PROCESS FROM NODE 14.00 TO NODE 14.00 1S CODE = 1
CHANNEL BASE(FEET) = 0.00 "'Z" FACTOR = 2.000 -
MANNING®S FACTOR = 0.015 MAXIMUM DEPTH(FEET) = 2.00 >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.827 >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
SUBAREA LOSS RATE DATA(AMC I111):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS TOTAL NUMBER OF STREAMS = 2
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
NATURAL GOOD COVER TIME OF CONCENTRATION(MIN.) = 11.62
"'"OPEN BRUSH" D 1.96 0.20 1.000 95 RAINFALL INTENSITY(INCH/HR) = 3.82
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20 AREA-AVERAGED Fm(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000 AREA-AVERAGED Fp(INCH/HR) = 0.20
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 5.74 AREA-AVERAGED Ap = 1.00
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 9.61 EFFECTIVE STREAM AREA(ACRES) = 4.57
AVERAGE FLOW DEPTH(FEET) = 0.55 TRAVEL TIME(MIN.) = 0.70 TOTAL STREAM AREA(ACRES) = 4.57
Tc(MIN.) = 11.56 PEAK FLOW RATE(CFS) AT CONFLUENCE = 14.88
SUBAREA AREA(ACRES) = 1.96 SUBAREA RUNOFF(CFS) = 6.40
EFFECTIVE AREA(ACRES) = 2.71 AREA-AVERAGED Fm(INCH/HR) = 0.20 ** CONFLUENCE DATA **
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 1.00 STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
TOTAL AREA(ACRES) = 2.7 PEAK FLOW RATE(CFS) = 8.85 NUMBER (CFS)  (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 265.52 15.43 3.245 0.20( 0.13) 0.65 94.0 1.00
END OF SUBAREA CHANNEL FLOW HYDRAULICS: 2 14.88 11.62 3.817 0.20( 0.20) 1.00 4.6 11.00
DEPTH(FEET) = 0.65 FLOW VELOCITY(FEET/SEC.) = 10.61
LONGEST FLOWPATH FROM NODE 11.00 TO NODE 13.00 = 635.00 FEET. RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.
FLOW PROCESS FROM NODE 13.00 TO NODE 14.00 1S CODE = 51 ** PEAK FLOW RATE TABLE **
e e e B e STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< NUMBER (CFS)  (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 1 251.58 11.62 3.817 0.20( 0.13) 0.67 75.4 11.00
2 278.04 15.43 3.245 0.20( 0.13) 0.66 98.6 1.00
ELEVATION DATA: UPSTREAM(FEET) = 434.00 DOWNSTREAM(FEET) = 409.50



COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: LONGEST FLOWPATH FROM NODE 1.00 TO NODE 16.00 = 4450.00 FEET.

PEAK FLOW RATE(CFS) = 278.04  Tc(MIN.) =  15.43
EFFECTIVE AREA(ACRES) = 98.57  AREA-AVERAGED Fm(INCH/HR) = 0.13
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.66 FLOW PROCESS FROM NODE 16.00 TO NODE 16.00 1S CODE = 81
TOTAL AREA(ACRES) = 98.6 S
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 14.00 =  4120.00 FEET. >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
MAINLINE Tc(MIN.) = 15.62
FLOW PROCESS FROM NODE 14.00 TO NODE 15.00 1S CODE = 41 * 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.222
e SUBAREA LOSS RATE DATACAMC 111):
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
NATURAL GOOD COVER
ELEVATION DATA: UPSTREAM(FEET) = 409.50 DOWNSTREAM(FEET) =  391.00 “OPEN BRUSH" D 0.93 0.20 1.000 95
FLOW LENGTH(FEET) = 305.00 ~ MANNING"S N = 0.013 SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
ASSUME FULL-FLOWING PIPELINE SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000
PIPE-FLOW VELOCITY(FEET/SEC.) = 28.90 SUBAREA AREA(ACRES) =  0.93 SUBAREA RUNOFF(CFS) =  2.53
PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA) EFFECTIVE AREA(ACRES) =  100.96  AREA-AVERAGED Fm(INCH/HR) = 0.13
GIVEN PIPE DIAMETER(INCH) = 42.00  NUMBER OF PIPES = 1 AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.67
PIPE-FLOW(CFS) = 278.04 TOTAL AREA(ACRES) = 101.0 PEAK FLOW RATE(CFS) = 280.56
PIPE TRAVEL TIMEQMIN.) = 0.18  Tc(MIN.) = 15.60
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 15.00 =  4425.00 FEET.
FLOW PROCESS FROM NODE 16.00 TO NODE 17.00 1S CODE = 41
FLOW PROCESS FROM NODE 15.00 TO NODE 15.00 1S CODE = 81 >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 390.00 DOWNSTREAM(FEET) = 384.00

MAINLINE Tc(MIN.) = 15.60 FLOW LENGTH(FEET) = 90.00 MANNING"S N = 0.013
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.224 ASSUME FULL-FLOWING PIPELINE
SUBAREA LOSS RATE DATACAMC I11): PIPE-FLOW VELOCITY(FEET/SEC.) = 29.16
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA)
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN GIVEN PIPE DIAMETER(INCH) = 42.00 NUMBER OF PIPES = 1
NATURAL GOOD COVER PIPE-FLOW(CFS) = 280.56
""OPEN BRUSH" D 1.46 0.20 1.000 95 PIPE TRAVEL TIME(MIN.) = 0.05 Tc(MIN.) = 15.67
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20 LONGEST FLOWPATH FROM NODE 1.00 TO NODE 17.00 = 4540.00 FEET.
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000
SUBAREA AREA(ACRES) = 1.46 SUBAREA RUNOFF(CFS) = 3.97
EFFECTIVE AREA(ACRES) = 100.03  AREA-AVERAGED Fm(INCH/HR) = 0.13 FLOW PROCESS FROM NODE 17.00 TO NODE 17.00 IS CODE = 81
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.67 e e e e e e e e e e e e e e e e e e e e e e e e e e e e
TOTAL AREACACRES) = 100.0 PEAK FLOW RATE(CFS) = 278.18 >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
MAINLINE Tc(MIN.) = 15.67
FLOW PROCESS FROM NODE 15.00 TO NODE 16.00 IS CODE = 41 * 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.216
e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e SUBAREA LOSS RATE DATACAMC I11):
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
NATURAL GOOD COVER
ELEVATION DATA: UPSTREAM(FEET) = 391.00 DOWNSTREAM(FEET) = 390.00 ""OPEN BRUSH" D 0.21 0.20 1.000 95
FLOW LENGTH(FEET) = 25.00 MANNING"S N = 0.013 SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
ASSUME FULL-FLOWING PIPELINE SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000
PIPE-FLOW VELOCITY(FEET/SEC.) = 28.91 SUBAREA AREA(ACRES) = 0.21 SUBAREA RUNOFF(CFS) = 0.57
PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA) EFFECTIVE AREA(ACRES) = 101.17  AREA-AVERAGED Fm(INCH/HR) = 0.13
GIVEN PIPE DIAMETER(INCH) = 42.00 NUMBER OF PIPES = 1 AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.67
PIPE-FLOW(CFS) = 278.18 TOTAL AREA(ACRES) = 101.2 PEAK FLOW RATE(CFS) = 280.58

PIPE TRAVEL TIME(MIN.) = 0.01 Tc(MIN.) = 15.62



FLOW PROCESS FROM NODE 17.00 TO NODE 25.00 IS CODE = 41 >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
et >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< ELEVATION DATA: UPSTREAM(FEET) =  460.00 DOWNSTREAM(FEET) =  410.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 290.00 CHANNEL SLOPE = 0.1724
ELEVATION DATA: UPSTREAM(FEET) = 384.00 DOWNSTREAM(FEET) = 381.00 CHANNEL BASE(FEET) =  0.00 "Z" FACTOR = 2.000
FLOW LENGTH(FEET) =  90.00 = MANNING"S N = 0.013 MANNING™S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 2.00
ASSUME FULL-FLOWING PIPELINE * 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.720
PIPE-FLOW VELOCITY(FEET/SEC.) = 29.16 SUBAREA LOSS RATE DATACAMC 111):
PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA) DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
GIVEN PIPE DIAMETER(INCH) = 42.00  NUMBER OF PIPES = 1 LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
PIPE-FLOW(CFS) = 280.58 NATURAL GOOD COVER
PIPE TRAVEL TIMEQMIN.) = 0.05  Tc(MIN.) = 15.72 “OPEN BRUSH" D 0.71 0.20 1.000 95
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 25.00 =  4630.00 FEET. SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3.55
FLOW PROCESS FROM NODE 25.00 TO NODE 25.00 IS CODE = 1 TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 12.50
o AVERAGE FLOW DEPTH(FEET) = 0.38 TRAVEL TIME(MIN.) = 0.39
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< Tc(MIN.) = 12.15
SUBAREA AREA(ACRES) = 0.71 SUBAREA RUNOFF(CFS) =  2.25
TOTAL NUMBER OF STREAMS = 2 EFFECTIVE AREA(ACRES) = 1.46 AREA-AVERAGED Fm(INCH/HR) =  0.20
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 1.00
TIME OF CONCENTRATION(MIN.) = 15.72 TOTAL AREA(ACRES) = 1.5 PEAK FLOW RATE(CFS) = 4.62
RAINFALL INTENSITY(INCH/HR) = 3.21
AREA-AVERAGED Fm(INCH/HR) = 0.13 END OF SUBAREA CHANNEL FLOW HYDRAULICS:
AREA-AVERAGED Fp(INCH/HR) = 0.20 DEPTH(FEET) = 0.41 FLOW VELOCITY(FEET/SEC.) = 13.44
AREA-AVERAGED Ap = 0.67 LONGEST FLOWPATH FROM NODE 20.00 TO NODE 22.00 = 555.00 FEET.
EFFECTIVE STREAM AREA(ACRES) = 101.17
TOTAL STREAM AREA(ACRES) = 101.17
PEAK FLOW RATE(CFS) AT CONFLUENCE = 280.58 FLOW PROCESS FROM NODE 22.00 TO NODE 23.00 IS CODE = 52
>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<<
FLOW PROCESS FROM NODE 20.00 TO NODE 21.00 IS CODE = 21 >>>>>TRAVELTIME THRU SUBAREA<<<<<
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< ELEVATION DATA: UPSTREAM(FEET) =  410.00 DOWNSTREAM(FEET) =  392.00
>>USE T IME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< CHANNEL LENGTH THRU SUBAREA(FEET) = 160.00 CHANNEL SLOPE = 0.1125
NOTE: CHANNEL SLOPE OF .1 WAS ASSUMED IN VELOCITY ESTIMATION
INITIAL SUBAREA FLOW-LENGTH(FEET) = 265.00 CHANNEL FLOW THRU SUBAREA(CFS) = 4.62
ELEVATION DATA: UPSTREAM(FEET) =  519.00 DOWNSTREAM(FEET) =  460.00 FLOW VELOCITY(FEET/SEC) = 6.55 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIMEQMIN.) = 0.41 Tc(MIN.) = 12.56
Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 LONGEST FLOWPATH FROM NODE 20.00 TO NODE 23.00 = 715.00 FEET.
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  11.765
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.789
SUBAREA Tc AND LOSS RATE DATACAMC I11): FLOW PROCESS FROM NODE 23.00 TO NODE 23.00 IS CODE = 81
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs Te -
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.) >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
NATURAL GOOD COVER
“OPEN BRUSH" D 0.75 0.20 1.000 95 11.76 MAINLINE Tc(MIN.) = 12.56
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20 * 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.650
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000 SUBAREA LOSS RATE DATACAMC I11):
SUBAREA RUNOFF(CFS) = 2.42 DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap sCs
TOTAL AREA(ACRES) = 0.75 PEAK FLOW RATE(CFS) = 2.42 LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
NATURAL GOOD COVER
“OPEN BRUSH" D 1.90 0.20 1.000 95
FLOW PROCESS FROM NODE 21.00 TO NODE 22.00 IS CODE = 51 SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20



SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA(ACRES) = 1.90 SUBAREA RUNOFF(CFS) = 5.90
EFFECTIVE AREA(ACRES) = 3. AREA-AVERAGED Fm(INCH/HR) =
AREA-AVERAGED Fp(INCH/HR) = O. AREA-AVERAGED Ap = 1.00
TOTAL AREA(ACRES) = 3.4 PEAK FLOW RATE(CFS) =

36 0.20
20
10.43

FLOW PROCESS FROM NODE 23.00 TO NODE 24.00 IS CODE = 41

>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 392.00 DOWNSTREAM(FEET) =
FLOW LENGTH(FEET) = 240.00 MANNING*S N = 0.013

DEPTH OF FLOW IN 30.0 INCH PIPE IS 7.2 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 11.42
GIVEN PIPE DIAMETER(INCH) = 30.00
PIPE-FLOW(CFS) = 10.43
PIPE TRAVEL TIME(MIN.) = 0.35
LONGEST FLOWPATH FROM NODE

382.00

NUMBER OF PIPES = 1

TCc(MIN.) =
20.00 TO NODE

12.91

24.00 = 955.00 FEET.

FLOW PROCESS FROM NODE 24.00 TO NODE 24.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 12.91

* 100 YEAR RAINFALL INTENSITY(INCH/HR) =

SUBAREA LOSS RATE DATACAMC I11):
DEVELOPMENT TYPE/ SCS SOIL

LAND USE GROUP

NATURAL GOOD COVER

""OPEN BRUSH" D 1.02 0.20 1.000 95

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA(ACRES) = 1.02 SUBAREA RUNOFF(CFS) =

3.593

AREA Fp Ap scs
(ACRES) (INCH/HR) (DECIMAL) CN

3.11

EFFECTIVE AREA(ACRES) = 4.38  AREA-AVERAGED Fm(INCH/HR) = 0.20
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 1.00

TOTAL AREACACRES) = 4.4 PEAK FLOW RATE(CFS) = 13.38
FLOW PROCESS FROM NODE 24.00 TO NODE 25.00 IS CODE = 41
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 382.00 DOWNSTREAM(FEET) = 381.00

FLOW LENGTH(FEET) = 275.00 MANNING*S N = 0.013

DEPTH OF FLOW IN 36.0 INCH PIPE IS 14.5 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 5.02

GIVEN PIPE DIAMETER(INCH) = 36.00 NUMBER OF PIPES = 1

PIPE-FLOW(CFS) = 13.38
PIPE TRAVEL TIME(MIN.) = 0.91 Tc(MIN.) = 13.82
LONGEST FLOWPATH FROM NODE 20.00 TO NODE 25.00 = 1230.00 FEET.

FLOW PROCESS FROM NODE 25.00 TO NODE 25.00 IS CODE = 1

>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 13.82
RAINFALL INTENSITY(INCH/HR) = 3.46
AREA-AVERAGED Fm(INCH/HR) = 0.20
AREA-AVERAGED Fp(INCH/HR) = 0.20
AREA-AVERAGED Ap = 1.00
EFFECTIVE STREAM AREA(ACRES) = 4.38
TOTAL STREAM AREA(ACRES) = 4.38
PEAK FLOW RATE(CFS) AT CONFLUENCE = 13.38
** CONFLUENCE DATA **
STREAM Q Tc
NUMBER (CFS)
1 254.87
1 280.58
2 13.38

HEADWATER
NODE
11.00
1.00
20.00

Intensity Fp(Fm)
(MIN.) (INCH/HR) (INCH/HR)
11.94 3.757 0.20( 0.14) 0.68
15.72 3.210 0.20( 0.13) 0.67
13.82 3.455 0.20( 0.20) 1.00

Ap Ae
(ACRES)
78.0
101.2
4.4

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

** PEAK FLOW RATE TABLE **
STREAM Q Tc
NUMBER (CFs)

1 267.50
2 281.05
3 292.95

HEADWATER
NODE
11.00
20.00
1.00

Intensity Fp(Fm)
(MIN.) (INCH/HR) (INCH/HR)
11.94 3.757 0.20( 0.14) 0.69
13.82 3.455 0.20( 0.14) 0.69
15.72 3.210 0.20( 0.14) 0.68

Ap Ae

(ACRES)
81.7
93.9
105.5

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 292.95 Tc(MIN.) = 15.72
EFFECTIVE AREA(ACRES) = 105.55  AREA-AVERAGED Fm(INCH/HR) =
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.68
TOTAL AREACACRES) = 105.5
LONGEST FLOWPATH FROM NODE

0.14

1.00 TO NODE 25.00 = 4630.00 FEET.

FLOW PROCESS FROM NODE 25.00 TO NODE 26.00 IS CODE = 41

>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 381.00 DOWNSTREAM(FEET) =
FLOW LENGTH(FEET) = 25.00 MANNING"S N = 0.013

DEPTH OF FLOW IN 48.0 INCH PIPE IS 24.7 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 45.07
GIVEN PIPE DIAMETER(INCH) = 48.00
PIPE-FLOW(CFS) = 292.95
PIPE TRAVEL TIME(MIN.) = 0.01
LONGEST FLOWPATH FROM NODE

377.00

NUMBER OF PIPES = 1

TCc(MIN.) =
1.00 TO NODE

15.73

26.00 = 4655.00 FEET.




FLOW PROCESS FROM NODE 26.00 TO NODE 26.00 IS CODE = 81 >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
et >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 361.00 DOWNSTREAM(FEET) = 360.00

MAINLINE Tc(MIN.) = 15.73 FLOW LENGTH(FEET) = 40.00 MANNING"S N = 0.013
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.209 ASSUME FULL-FLOWING PIPELINE
SUBAREA LOSS RATE DATACAMC I11): PIPE-FLOW VELOCITY(FEET/SEC.) = 23.73

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA)

LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN GIVEN PIPE DIAMETER(INCH) = 48.00 NUMBER OF PIPES = 1

COMMERCIAL D 0.43 0.20 0.100 91 PIPE-FLOW(CFS) = 298.21
NATURAL GOOD COVER PIPE TRAVEL TIME(MIN.) = 0.03 Tc(MIN.) = 15.79
""OPEN BRUSH" D 0.89 0.20 1.000 95 LONGEST FLOWPATH FROM NODE 1.00 TO NODE 28.00 = 4790.00 FEET.

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.707

SUBAREA AREA(ACRES) = 1.32 SUBAREA RUNOFF(CFS) = 3.64 FLOW PROCESS FROM NODE 28.00 TO NODE 28.00 IS CODE = 81
EFFECTIVE AREA(ACRES) = 106.87  AREA-AVERAGED Fm(INCH/HR) = 0.14 e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.69 >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

TOTAL AREACACRES) = 106.9 PEAK FLOW RATE(CFS) = 295.43

MAINLINE Tc(MIN.) = 15.79
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.201

FLOW PROCESS FROM NODE 26.00 TO NODE 27.00 IS CODE = 41 SUBAREA LOSS RATE DATACAMC 111):
S DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< COMMERCIAL D 0.93 0.20 0.100 91
NATURAL GOOD COVER
ELEVATION DATA: UPSTREAM(FEET) = 377.00 DOWNSTREAM(FEET) = 361.00 “OPEN BRUSH" D 0.77 0.20 1.000 95
FLOW LENGTH(FEET) =  95.00  MANNINGS N = 0.013 SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
DEPTH OF FLOW IN  48.0 INCH PIPE IS 24.4 INCHES SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.508
PIPE-FLOW VELOCITY(FEET/SEC.) = 46.04 SUBAREA AREA(ACRES) =  1.70 SUBAREA RUNOFF(CFS) =  4.74
GIVEN PIPE DIAMETER(INCH) = 48.00  NUMBER OF PIPES = 1 EFFECTIVE AREA(ACRES) =  109.74  AREA-AVERAGED Fm(INCH/HR) = 0.14
PIPE-FLOW(CFS) = 295.43 AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.69
PIPE TRAVEL TIMEQMIN.) = 0.03  Tc(MIN.) = 15.76 TOTAL AREA(ACRES) = 109.7 PEAK FLOW RATE(CFS) = 302.64
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 27.00 =  4750.00 FEET.
END OF STUDY SUMMARY:
TOTAL AREA(ACRES) = 109.7 TC(MIN.) = 15.79
FLOW PROCESS FROM NODE 27.00 TO NODE 27.00 IS CODE = 81 EFFECTIVE AREA(ACRES) =  109.74 AREA-AVERAGED Fm(INCH/HR)= 0.14
o AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.686
>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< PEAK FLOW RATE(CFS) = 302.64
MAINLINE Tc(MIN.) = 15.76 ** PEAK FLOW RATE TABLE **
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.205 STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
SUBAREA LOSS RATE DATACAMC I11): NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES)  NODE
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs 1 278.81 12.02  3.744 0.20( 0.14) 0.69 85.9 11.00
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN 2 201.90 13.90  3.445 0.20( 0.14) 0.69 98.1 20.00
NATURAL GOOD COVER 3 302.64 15.79  3.201 0.20( 0.14) 0.69 109.7 1.00
“OPEN BRUSH" D 1.17 0.20 1.000 95
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000 END OF RATIONAL METHOD ANALYSIS
SUBAREA AREA(ACRES) =  1.17 SUBAREA RUNOFF(CFS) =  3.16
EFFECTIVE AREA(ACRES) =  108.04  AREA-AVERAGED Fm(INCH/HR) = 0.14
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.69
TOTAL AREA(ACRES) = 108.0 PEAK FLOW RATE(CFS) = 208.21

FLOW PROCESS FROM NODE 27.00 TO NODE 28.00 IS CODE = 41
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SECTION 3

PROPOSED CONDITION
HYDROLOGY CALCULATIONS AND MAP



A. 10-YEAR STORM



RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2016 Advanced Engineering Software (aes)
Ver. 23.0 Release Date: 07/01/2016 License ID 1239

Analysis prepared by:

HUNSAKER & ASSOCIATES
Irvine, Inc
Planning * Engineering * Surveying
Three Hughes * Irvine, California 92618 * (949)583-1010

DESCRIPTION OF STUDY

* Hydrology Study for EI Niguel - TTM 1721 *
* Proposed Condition *
* 10-year Storm *

FILE NAME: 17721P.DAT
TIME/DATE OF STUDY: 11:43 08/18/2021

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

——*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 10.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) 11 ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO.  (FT) (FT)  SIDE / SIDE/ WAY  (FT)  (FD) (F) (FD (W

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

FLOW PROCESS FROM NODE

1.00 TO NODE 2.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH(FEET) = 300.00
ELEVATION DATA: UPSTREAM(FEET) = 785.00 DOWNSTREAM(FEET) = 770.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  12.585
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.392
SUBAREA Tc AND LOSS RATE DATACAMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs Te
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
NATURAL FAIR COVER
“OPEN BRUSH" D 1.00 0.20 1.000 83 12.59

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA RUNOFF(CFS) = 1.97

TOTAL AREACACRES) = 1.00 PEAK FLOW RATE(CFS) = 1.97

FLOW PROCESS FROM NODE 2.00 TO NODE 3.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 770.00 DOWNSTREAM ELEVATION(FEET) = 752.00
STREET LENGTH(FEET) = 230.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2
STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200
**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 5.50

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.27

HALFSTREET FLOOD WIDTH(FEET) = 6.09
AVERAGE FLOW VELOCITY(FEET/SEC.) = 5.23
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.42
STREET FLOW TRAVEL TIME(MIN.) = 0.73 Tc(MIN.) = 13.32

* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.316
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs

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

"'2 DWELLINGS/ACRE" D 3.60 0.20 0.700 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.700

SUBAREA AREA(ACRES) = 3.60 SUBAREA RUNOFF(CFS) = 7.05
EFFECTIVE AREA(ACRES) = 4.60 AREA-AVERAGED Fm(INCH/HR) = 0.15
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.77

TOTAL AREACACRES) = 4.6 PEAK FLOW RATE(CFS) = 8.95

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.31  HALFSTREET FLOOD WIDTH(FEET) = 8.16
FLOW VELOCITY(FEET/SEC.) = 5.68  DEPTH*VELOCITY(FT*FT/SEC.) = 1.75



LONGEST FLOWPATH FROM NODE 1.00 TO NODE 3.00 = 530.00 FEET.

FLOW PROCESS FROM NODE 3.00 TO NODE 4.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 752.00 DOWNSTREAM(FEET) =  730.00
FLOW LENGTH(FEET) = 205.00 MANNING*S N = 0.013

ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 6.4 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 16.07

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 8.95

PIPE TRAVEL TIME(MIN.) = 0.21 Tc(MIN.) = 13.53

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 4.00 = 735.00 FEET.
FLOW PROCESS FROM NODE 4.00 TO NODE 4.00 IS CODE = 81

MAINLINE Tc(MIN.) = 13.53
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.295
SUBAREA LOSS RATE DATACAMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs

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

RESIDENTIAL
"'3-4 DWELL INGS/ACRE" D 14.70 0.20 0.600 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.600

SUBAREA AREA(ACRES) = 14.70 SUBAREA RUNOFF(CFS) = 28.77
EFFECTIVE AREA(ACRES) = 19.30 AREA-AVERAGED Fm(INCH/HR) =
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.64
TOTAL AREACACRES) = 19.3 PEAK FLOW RATE(CFS) =

0.13

37.64

4.00 TO NODE 5.00 IS CODE = 31

FLOW PROCESS FROM NODE

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

ELEVATION DATA: UPSTREAM(FEET) = 730.00 DOWNSTREAM(FEET) = 680.00
FLOW LENGTH(FEET) = 680.00 MANNING*S N = 0.013

DEPTH OF FLOW IN 21.0 INCH PIPE IS 15.6 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 19.70

ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 37.64

PIPE TRAVEL TIME(MIN.) = 0.58 Tc(MIN.) = 14.11

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 5.00 = 1415.00 FEET.
FLOW PROCESS FROM NODE 5.00 TO NODE 5.00 IS CODE = 81

MAINLINE Tc(MIN.) = 14.11

* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.241
SUBAREA LOSS RATE DATACAMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs

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

RESIDENTIAL
"'3-4 DWELLINGS/ACRE" D 21.30 0.20 0.600 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.600
SUBAREA AREA(ACRES) = 21.30 SUBAREA RUNOFF(CFS) =  40.65
EFFECTIVE AREA(ACRES) = 40.60 AREA-AVERAGED Fm(INCH/HR) = 0.12
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.62
TOTAL AREA(ACRES) = 40.6 PEAK FLOW RATE(CFS) = 77.35
FLOW PROCESS FROM NODE 5.00 TO NODE 6.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
ELEVATION DATA: UPSTREAM(FEET) = 680.00 DOWNSTREAM(FEET) = 612.00

FLOW LENGTH(FEET) = 840.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 27.0 INCH PIPE IS 20.0 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 24.45

ESTIMATED PIPE DIAMETER(INCH) = 27.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 77.35

PIPE TRAVEL TIME(MIN.) = 0.57 Tc(MIN.) = 14.68

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 6.00 = 2255.00 FEET.
FLOW PROCESS FROM NODE 6.00 TO NODE 6.00 IS CODE = 81

MAINLINE Tc(MIN.) = 14.68

* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.190
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap sCs

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

RESIDENTIAL
"'2 DWELLINGS/ACRE" D 20.40 0.20 0.700 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.700
SUBAREA AREA(ACRES) =  20.40 SUBAREA RUNOFF(CFS) = 37.64
EFFECTIVE AREA(ACRES) = 61.00 AREA-AVERAGED Fm(INCH/HR) = 0.13
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.65
TOTAL AREA(ACRES) = 61.0 PEAK FLOW RATE(CFS) = 113.15
FLOW PROCESS FROM NODE 6.00 TO NODE 7.00 1S CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
ELEVATION DATA: UPSTREAM(FEET) = 612.00 DOWNSTREAM(FEET) = 533.00



FLOW LENGTH(FEET) = 1065.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 33.0 INCH PIPE 1S 22.4 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 26.30

ESTIMATED PIPE DIAMETER(INCH) = 33.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 113.15

PIPE TRAVEL TIME(MIN.) = 0.68 Tc(MIN.) = 15.35

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 7.00 = 3320.00 FEET.
FLOW PROCESS FROM NODE 7.00 TO NODE 7.00 IS CODE = 81

MAINLINE Tc(MIN.) = 15.35
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.134
SUBAREA LOSS RATE DATACAMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs

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

RESIDENTIAL
"2 DWELLINGS/ACRE" D 15.50 0.20 0.700 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.700
SUBAREA AREA(ACRES) = 15.50 SUBAREA RUNOFF(CFS) = 27.82
EFFECTIVE AREA(ACRES) = 76.50  AREA-AVERAGED Fm(INCH/HR) =
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.66
TOTAL AREA(ACRES) = 76.5 PEAK FLOW RATE(CFS) =

0.13

137.91

FLOW PROCESS FROM NODE 7.00 TO NODE 8.00 IS CODE = 31

>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 533.00 DOWNSTREAM(FEET) = 513.00
FLOW LENGTH(FEET) = 275.00 MANNING*S N = 0.013

DEPTH OF FLOW IN 33.0 INCH PIPE IS 26.8 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 26.68

ESTIMATED PIPE DIAMETER(INCH) = 33.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 137.91

PIPE TRAVEL TIME(MIN.) = 0.17 Tc(MIN.) = 15.53

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 8.00 = 3595.00 FEET.
FLOW PROCESS FROM NODE 8.00 TO NODE 8.00 IS CODE = 81

MAINLINE Tc(MIN.) = 15.53

* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.121
SUBAREA LOSS RATE DATACAMC 11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
RESIDENTIAL
"'3-4 DWELL INGS/ACRE" D 17.50 0.20 0.600 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.600

17.50
94.00

SUBAREA AREA(ACRES) =

EFFECTIVE AREA(ACRES) =
AREA-AVERAGED Fp(INCH/HR) =
TOTAL AREA(ACRES) = 94.0

SUBAREA RUNOFF(CFS) = 31.51
AREA-AVERAGED Fm(INCH/HR) =
0.20 AREA-AVERAGED Ap = 0.65
PEAK FLOW RATE(CFS) =

0.13

168.49

FLOW PROCESS FROM NODE 8.00 TO NODE 10.00 IS CODE = 41

>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 513.00 DOWNSTREAM(FEET) =
FLOW LENGTH(FEET) = 225.00 MANNING*S N = 0.013

ASSUME FULL-FLOWING PIPELINE

PIPE-FLOW VELOCITY(FEET/SEC.) = 23.84

PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA)

498.00

GIVEN PIPE DIAMETER(INCH) = 36.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 168.49

PIPE TRAVEL TIME(MIN.) = 0.16 Tc(MIN.) = 15.68

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 10.00 = 3820.00 FEET.

FLOW PROCESS FROM NODE 10.00 TO NODE 14.00 IS CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 498.00 DOWNSTREAM(FEET) =  409.50
FLOW LENGTH(FEET) = 300.00 MANNING*S N = 0.013

DEPTH OF FLOW IN 36.0 INCH PIPE IS 17.5 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 49.37
GIVEN PIPE DIAMETER(INCH) = 36.00
PIPE-FLOW(CFS) = 168.49
PIPE TRAVEL TIME(MIN.) = 0.10
LONGEST FLOWPATH FROM NODE

NUMBER OF PIPES = 1

TCc(MIN.) =
1.00 TO NODE

15.78

14.00 = 4120.00 FEET.

FLOW PROCESS FROM NODE 14.00 TO NODE 14.00 IS CODE = 1

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

TIME OF CONCENTRATION(MIN.) = 15.78
RAINFALL INTENSITY(INCH/HR) = 2.10
AREA-AVERAGED Fm(INCH/HR) = 0.13
AREA-AVERAGED Fp(INCH/HR) = 0.20
AREA-AVERAGED Ap = 0.65

EFFECTIVE STREAM AREA(ACRES) = 94.00
TOTAL STREAM AREA(ACRES) = 94.00

PEAK FLOW RATE(CFS) AT CONFLUENCE = 168.49

FLOW PROCESS FROM NODE 11.00 TO NODE 12.00 IS CODE = 21




>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) =
ELEVATION DATA: UPSTREAM(FEET) =

230.00

516.00 DOWNSTREAM(FEET) =  458.50

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

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  10.862

* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.603

SUBAREA Tc AND LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs Te

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

NATURAL GOOD COVER

“OPEN BRUSH" D 0.75 0.20 1.000 81 10.86

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA RUNOFF(CFS) = 1.62

TOTAL AREACACRES) = 0.75 PEAK FLOW RATE(CFS) = 1.62

FLOW PROCESS FROM NODE 12.00 TO NODE 13.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  458.50 DOWNSTREAM(FEET) =
CHANNEL LENGTH THRU SUBAREA(FEET) = 405.00 CHANNEL SLOPE =
CHANNEL BASE(FEET) =  0.00 "Z" FACTOR = 2.000
MANNING*S FACTOR = 0.015  MAXIMUM DEPTH(FEET) =
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.500
SUBAREA LOSS RATE DATACAMC 11):
DEVELOPMENT TYPE/ SCS SoIL
LAND USE GROUP
NATURAL GOOD COVER
“OPEN BRUSH" D 1.96 0.20 1.000 81
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.)
AVERAGE FLOW DEPTH(FEET) = 0.46  TRAVEL TIME(MIN.)
TC(MIN.) = 11.65
SUBAREA AREA(ACRES) =
EFFECTIVE AREA(ACRES) =
AREA-AVERAGED Fp(INCH/HR) =
TOTAL AREA(ACRES) = 2.7

2.00

AREA Fp Ap scs
(ACRES) (INCH/HR) (DECIMAL) CN

3.65
= 8.53
= 0.79
1.96 SUBAREA RUNOFF(CFS) = 4.06
2.71 AREA-AVERAGED Fm(INCH/HR) =
0.20 AREA-AVERAGED Ap = 1.00
PEAK FLOW RATE(CFS) =

0.20
5.61
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 0.54  FLOW VELOCITY(FEET/SEC.) =
LONGEST FLOWPATH FROM NODE 11.00 TO NODE

9.46

13.00 = 635.00 FEET.

FLOW PROCESS FROM NODE 13.00 TO NODE 14.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 434.00 DOWNSTREAM(FEET) = 409.50

CHANNEL LENGTH THRU SUBAREA(FEET) = 70.00 CHANNEL SLOPE = 0.3500
CHANNEL BASE(FEET) = 0.00 "'Z" FACTOR = 2.000
MANNING®S FACTOR = 0.015 MAXIMUM DEPTH(FEET) = 2.00
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.493
SUBAREA LOSS RATE DATA(AMC 11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
NATURAL GOOD COVER
"'"OPEN BRUSH" D 1.86 0.20 1.000 81
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 7.53
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 19.64
AVERAGE FLOW DEPTH(FEET) = 0.44 TRAVEL TIME(MIN.) = 0.06
Tc(MIN.) = 11.71
SUBAREA AREA(ACRES) = 1.86 SUBAREA RUNOFF(CFS) = 3.84
EFFECTIVE AREA(ACRES) = 4.57 AREA-AVERAGED Fm(INCH/HR) = 0.20
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 1.00
TOTAL AREA(ACRES) = 4.6 PEAK FLOW RATE(CFS) = 9.43
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.48 FLOW VELOCITY(FEET/SEC.) = 20.82
LONGEST FLOWPATH FROM NODE 11.00 TO NODE 14.00 = 705.00 FEET.
FLOW PROCESS FROM NODE 14.00 TO NODE 14.00 1S CODE = 1
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 11.71
RAINFALL INTENSITY(INCH/HR) = 2.49
AREA-AVERAGED Fm(INCH/HR) = 0.20
AREA-AVERAGED Fp(INCH/HR) = 0.20
AREA-AVERAGED Ap = 1.00
EFFECTIVE STREAM AREA(ACRES) = 4.57
TOTAL STREAM AREA(ACRES) = 4.57
PEAK FLOW RATE(CFS) AT CONFLUENCE = 9.43
** CONFLUENCE DATA **
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS)  (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 168.49 15.78 2.101 0.20( 0.13) 0.65 94.0 1.00
2 9.43 11.71 2.493 0.20( 0.20) 1.00 4.6 11.00
RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.
** PEAK FLOW RATE TABLE **
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS)  (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 159.30 11.71 2.493 0.20( 0.13) 0.67 74.3 11.00
2 176.31 15.78 2.101 0.20( 0.13) 0.66 98.6 1.00



COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 176.31 Tc(MIN.) = 15.78

EFFECTIVE AREA(ACRES) = 98.57  AREA-AVERAGED Fm(INCH/HR) = 0.13

AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.66
TOTAL AREACACRES) = 98.6
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 14.00 = 4120.00 FEET.

FLOW PROCESS FROM NODE 14.00 TO NODE 15.00 IS CODE = 41

>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 409.50 DOWNSTREAM(FEET) = 391.00
FLOW LENGTH(FEET) = 305.00 MANNING*S N = 0.013

DEPTH OF FLOW IN 42.0 INCH PIPE IS 26.6 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 27.40

GIVEN PIPE DIAMETER(INCH) = 42.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 176.31

PIPE TRAVEL TIME(MIN.) = 0.19 Tc(MIN.) = 15.97

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 15.00 = 4425.00 FEET.

FLOW PROCESS FROM NODE 15.00 TO NODE 15.00 IS CODE = 81

MAINLINE Tc(MIN.) = 15.97

* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.087
SUBAREA LOSS RATE DATACAMC 11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
NATURAL GOOD COVER
“OPEN BRUSH" D 1.46 0.20 1.000 81
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA(ACRES) = 1.46 SUBAREA RUNOFF(CFS) = 2.48
EFFECTIVE AREA(ACRES) = 100.03  AREA-AVERAGED Fm(INCH/HR) =
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.67
TOTAL AREACACRES) = 100.0 PEAK FLOW RATE(CFS) =
NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE

0.13

176.31

FLOW PROCESS FROM NODE 15.00 TO NODE 16.00 IS CODE = 41

>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 391.00 DOWNSTREAM(FEET) =
FLOW LENGTH(FEET) = 25.00 MANNING"S N = 0.013

DEPTH OF FLOW IN 42.0 INCH PIPE IS 31.1 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 23.06
GIVEN PIPE DIAMETER(INCH) = 42.00
PIPE-FLOW(CFS) = 176.31
PIPE TRAVEL TIME(MIN.) = 0.02
LONGEST FLOWPATH FROM NODE

390.00

NUMBER OF PIPES = 1

TC(MIN.) =
1.00 TO NODE

15.99

16.00 = 4450.00 FEET.

FLOW PROCESS FROM NODE 16.00 TO NODE 16.00 IS CODE = 81

MAINLINE Tc(MIN.) = 15.99
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.086
SUBAREA LOSS RATE DATACAMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs

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

NATURAL GOOD COVER
“OPEN BRUSH" D 0.93 0.20 1.000 81
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000
SUBAREA AREA(ACRES) =  0.93 SUBAREA RUNOFF(CFS) =  1.58
EFFECTIVE AREA(ACRES) =  100.96  AREA-AVERAGED Fm(INCH/HR) = 0.13
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.67
TOTAL AREA(ACRES) = 101.0 PEAK FLOW RATE(CFS) = 177.31
FLOW PROCESS FROM NODE 16.00 TO NODE 17.00 1S CODE = 41
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<
ELEVATION DATA: UPSTREAM(FEET) = 390.00 DOWNSTREAM(FEET) =  386.00

FLOW LENGTH(FEET) = 60.00 MANNING"S N = 0.013
DEPTH OF FLOW IN 42.0 INCH PIPE IS 25.9 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 28.48
GIVEN PIPE DIAMETER(INCH) = 42.00
PIPE-FLOW(CFS) = 177.31
PIPE TRAVEL TIME(MIN.) = 0.04
LONGEST FLOWPATH FROM NODE

NUMBER OF PIPES = 1

TCc(MIN.) =
1.00 TO NODE

16.02

17.00 = 4510.00 FEET.

FLOW PROCESS FROM NODE 17.00 TO NODE 17.00 IS CODE = 81

MAINLINE Tc(MIN.) = 16.02

* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.083
SUBAREA LOSS RATE DATA(AMC 11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap sCs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
NATURAL GOOD COVER
“OPEN BRUSH" D 0.07 0.20 1.000 81
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA(ACRES) = 0.07 SUBAREA RUNOFF(CFS) = 0.12
EFFECTIVE AREA(ACRES) = 101.03  AREA-AVERAGED Fm(INCH/HR) = 0.13
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.67

TOTAL AREACACRES) = 101.0 PEAK FLOW RATE(CFS) = 177.31

NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE




FLOW PROCESS FROM NODE 17.00 TO NODE 18.00 IS CODE = 41

>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 386.00 DOWNSTREAM(FEET) =
FLOW LENGTH(FEET) = 30.00 MANNING"S N = 0.013

DEPTH OF FLOW IN 42.0 INCH PIPE 1S 20.9 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 37.13
GIVEN PIPE DIAMETER(INCH) = 42.00
PIPE-FLOW(CFS) = 177.31
PIPE TRAVEL TIME(MIN.) = 0.01
LONGEST FLOWPATH FROM NODE

382.00

NUMBER OF PIPES = 1

TCc(MIN.) =
1.00 TO NODE

16.04

18.00 = 4540.00 FEET.

FLOW PROCESS FROM NODE 18.00 TO NODE 18.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 16.04
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.082
SUBAREA LOSS RATE DATACAMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs

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

COMMERCIAL D 0.20 0.20 0.100 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
SUBAREA AREACACRES) =  0.20 SUBAREA RUNOFF(CFS) =  0.37
EFFECTIVE AREA(ACRES) =  101.23  AREA-AVERAGED Fm(INCH/HR) = 0.13
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.67
TOTAL AREA(ACRES) = 101.2 PEAK FLOW RATE(CFS) = 177.47

FLOW PROCESS FROM NODE 18.00 TO NODE 19.00 IS CODE = 41

>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 382.00 DOWNSTREAM(FEET) =
FLOW LENGTH(FEET) = 25.00 MANNING"S N = 0.013

DEPTH OF FLOW IN 42.0 INCH PIPE IS 29.1 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 24.95
GIVEN PIPE DIAMETER(INCH) = 42.00
PIPE-FLOW(CFS) = 177.47
PIPE TRAVEL TIME(MIN.) = 0.02
LONGEST FLOWPATH FROM NODE

380.80

NUMBER OF PIPES = 1

TC(MIN.) =
1.00 TO NODE

16.05

19.00 = 4565.00 FEET.

FLOW PROCESS FROM NODE 19.00 TO NODE 19.00 IS CODE = 81

MAINLINE Tc(MIN.) = 16.05

* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.081
SUBAREA LOSS RATE DATA(CAMC 11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS

LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
NATURAL GOOD COVER
“OPEN BRUSH" D 0.10 0.20 1.000 81
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA(ACRES) = 0.10 SUBAREA RUNOFF(CFS) = 0.17
EFFECTIVE AREA(ACRES) = 101.33  AREA-AVERAGED Fm(INCH/HR) = 0.13
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.67

TOTAL AREACACRES) = 101.3 PEAK FLOW RATE(CFS) = 177.53

FLOW PROCESS FROM NODE 19.00 TO NODE 27.00 1S CODE = 41

>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 380.00
FLOW LENGTH(FEET) = 90.00 MANNING"S N =
ASSUME FULL-FLOWING PIPELINE

PIPE-FLOW VELOCITY(FEET/SEC.) = 18.45

PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA)

380.80 DOWNSTREAM(FEET) =
0.013

GIVEN PIPE DIAMETER(INCH) = 42.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 177.53

PIPE TRAVEL TIME(MIN.) = 0.08 Tc(MIN.) = 16.13

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 27.00 = 4655.00 FEET.

FLOW PROCESS FROM NODE 27.00 TO NODE 27.00 1S CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

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

TIME OF CONCENTRATION(MIN.) = 16.13
RAINFALL INTENSITY(INCH/HR) = 2.07
AREA-AVERAGED Fm(INCH/HR) = 0.13
AREA-AVERAGED Fp(INCH/HR) = 0.20
AREA-AVERAGED Ap = 0.67

EFFECTIVE STREAM AREA(ACRES) = 101.33
TOTAL STREAM AREA(ACRES) = 101.33

PEAK FLOW RATE(CFS) AT CONFLUENCE = 177.53

FLOW PROCESS FROM NODE 20.00 TO NODE 21.00 IS CODE = 21

>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 265.00

ELEVATION DATA: UPSTREAM(FEET) =  519.00 DOWNSTREAM(FEET) =  460.00
Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  11.765
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.486
SUBAREA Tc AND LOSS RATE DATACAMC 11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs Te



LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
NATURAL GOOD COVER
“OPEN BRUSH" D 0.75 0.20 1.000 81 11.76

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000
SUBAREA RUNOFF(CFS) = 1.54

TOTAL AREACACRES) = 0.75 PEAK FLOW RATE(CFS) = 1.54

FLOW PROCESS FROM NODE 21.00 TO NODE 22.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  460.00 DOWNSTREAM(FEET) =  410.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 290.00 CHANNEL SLOPE = 0.1724
CHANNEL BASE(FEET) =  0.00 "Z" FACTOR = 2.000
MANNING*S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 2.00
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.435
SUBAREA LOSS RATE DATACAMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs

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

NATURAL GOOD COVER
“OPEN BRUSH" D 0.71 0.20 1.000 81

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.26

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 11.19

AVERAGE FLOW DEPTH(FEET) = 0.32 TRAVEL TIME(MIN.) = 0.43

TC(MIN.) = 12.20

SUBAREA  AREA(ACRES) = 0.71 SUBAREA RUNOFF(CFS) =  1.43
EFFECTIVE AREA(ACRES) = 1.46 AREA-AVERAGED Fm(INCH/HR) =  0.20
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 1.00

TOTAL AREA(ACRES) = 1.5 PEAK FLOW RATE(CFS) = 2.94
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.35 FLOW VELOCITY(FEET/SEC.) = 12.12

LONGEST FLOWPATH FROM NODE 20.00 TO NODE 22.00 = 555.00 FEET.

FLOW PROCESS FROM NODE 22.00 TO NODE 23.00 IS CODE = 52

>>>>>TRAVELTIME THRU SUBAREA<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  410.00 DOWNSTREAM(FEET) =
CHANNEL LENGTH THRU SUBAREA(FEET) = 160.00 CHANNEL SLOPE =
NOTE: CHANNEL SLOPE OF .1 WAS ASSUMED IN VELOCITY ESTIMATION
CHANNEL FLOW THRU SUBAREA(CFS) = 2.94

FLOW VELOCITY(FEET/SEC) = 5.91 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIMEQMIN.) = 0.45 Tc(MIN.) = 12.65
LONGEST FLOWPATH FROM NODE 20.00 TO NODE

23.00 = 715.00 FEET.

FLOW PROCESS FROM NODE 23.00 TO NODE 23.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 12.65
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.385
SUBAREA LOSS RATE DATA(CAMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs

LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
NATURAL GOOD COVER

“OPEN BRUSH" D 1.90 0.20 1.000 81

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA(ACRES) = 1.90 SUBAREA RUNOFF(CFS) = 3.74
EFFECTIVE AREA(ACRES) = 3. AREA-AVERAGED Fm(INCH/HR) = 0.20
AREA-AVERAGED Fp(INCH/HR) = O. AREA-AVERAGED Ap = 1.00

TOTAL AREACACRES) = 3.4 PEAK FLOW RATE(CFS) = 6.61

36
20

FLOW PROCESS FROM NODE 23.00 TO NODE 24.00 1S CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 392.00 DOWNSTREAM(FEET) = 378.00
FLOW LENGTH(FEET) = 145.00 MANNING*S N = 0.013

DEPTH OF FLOW IN 30.0 INCH PIPE IS 4.7 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 13.43

GIVEN PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 6.61

PIPE TRAVEL TIME(MIN.) = 0.18 Tc(MIN.) = 12.83

LONGEST FLOWPATH FROM NODE 20.00 TO NODE 24.00 = 860.00 FEET.

FLOW PROCESS FROM NODE 24.00 TO NODE 24.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 12.83
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.366
SUBAREA LOSS RATE DATACAMC I1):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs

LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
NATURAL GOOD COVER

“OPEN BRUSH" D 1.01 0.20 1.000 81

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA(ACRES) = 1.01 SUBAREA RUNOFF(CFS) = 1.97
EFFECTIVE AREA(ACRES) = 4.37  AREA-AVERAGED Fm(INCH/HR) = 0.20
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 1.00

TOTAL AREACACRES) = 4.4 PEAK FLOW RATE(CFS) = 8.52

FLOW PROCESS FROM NODE 24.00 TO NODE 25.00 IS CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<




ELEVATION DATA: UPSTREAM(FEET) = 377.00 DOWNSTREAM(FEET) = 376.50
FLOW LENGTH(FEET) = 25.00 MANNING"S N = 0.013

DEPTH OF FLOW IN 30.0 INCH PIPE IS 7.9 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 8.29

GIVEN PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 8.52

PIPE TRAVEL TIME(MIN.) = 0.05 Tc(MIN.) = 12.88

LONGEST FLOWPATH FROM NODE 20.00 TO NODE 25.00 = 885.00 FEET.

FLOW PROCESS FROM NODE 25.00 TO NODE 25.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 12.88

* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.361
SUBAREA LOSS RATE DATACAMC 11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
NATURAL GOOD COVER
“OPEN BRUSH" D 0.32 0.20 1.000 81
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA(ACRES) = 0.32 SUBAREA RUNOFF(CFS) = 0.62
EFFECTIVE AREA(ACRES) = 4. AREA-AVERAGED Fm(INCH/HR) =
AREA-AVERAGED Fp(INCH/HR) = O. AREA-AVERAGED Ap = 1.00
TOTAL AREACACRES) = 4.7 PEAK FLOW RATE(CFS) =

69 0.20
20
9.12

FLOW PROCESS FROM NODE 25.00 TO NODE 26.00 IS CODE = 41

>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 376.50 DOWNSTREAM(FEET) =
FLOW LENGTH(FEET) = 70.00 MANNING"S N = 0.013

DEPTH OF FLOW IN 30.0 INCH PIPE IS 10.6 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 5.84

GIVEN PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 9.12
PIPE TRAVEL TIME(MIN.) = 0.20
LONGEST FLOWPATH FROM NODE

376.00

13.08
26.00 =

TC(MIN.) =

20.00 TO NODE 955.00 FEET.

FLOW PROCESS FROM NODE 26.00 TO NODE 26.00 1S CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 13.08
* 10 YEAR RAINFALL INTENSITY(INCH/HR) =
SUBAREA LOSS RATE DATA(CAMC 11):

DEVELOPMENT TYPE/ SCS SOIL

2.340

AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

APARTMENTS D 0.82 0.20 0.200 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) =  0.82
EFFECTIVE AREA(ACRES) = 5.
AREA-AVERAGED Fp(INCH/HR) = 0.

.5

TOTAL AREACACRES) = 5

SUBAREA RUNOFF(CFS) = 1.70
1  AREA-AVERAGED Fm(INCH/HR) =
0 AREA-AVERAGED Ap = 0.88
PEAK FLOW RATE(CFS) =

5 0.18
2
10.73

FLOW PROCESS FROM NODE 26.00 TO NODE 27.00 1S CODE = 41

>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 376.00 DOWNSTREAM(FEET) =
FLOW LENGTH(FEET) = 240.00 MANNING*S N = 0.013

DEPTH OF FLOW IN 48.0 INCH PIPE IS 13.3 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 3.78

GIVEN PIPE DIAMETER(INCH) = 48.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 10.73
PIPE TRAVEL TIME(MIN.) =
LONGEST FLOWPATH FROM NODE

1.06 14.14

27.00 =

TC(MIN.) =

20.00 TO NODE 1195.00 F

375.50

EET.

FLOW PROCESS FROM NODE 27.00 TO NODE 27.00 1S CODE = 1

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

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 14.14
RAINFALL INTENSITY(INCH/HR) = 2.24
AREA-AVERAGED Fm(INCH/HR) 0.18
AREA-AVERAGED Fp(INCH/HR) 0.20
AREA-AVERAGED Ap = 0.88

EFFECTIVE STREAM AREA(ACRES) = 5.51
TOTAL STREAM AREA(ACRES) = 5.51
PEAK FLOW RATE(CFS) AT CONFLUENCE =

10.73

** CONFLUENCE DATA **
STREAM Q Tc
NUMBER (CFs)

1 161.24
1 177.53
2 10.73

Intensity Fp(Fm) Ap Ae
(MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
12.08 2.449 0.20( 0.14) 0.68 77.1 1
16.13 2.075 0.20( 0.13) 0.67 101.3

14.14 2.238 0.20( 0.18) 0.88 5.5 2

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

** PEAK FLOW RATE TABLE **
STREAM Q Tc Intensity Fp(Fm) Ap Ae
NUMBER (CFS)  (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 171.35 12.08 2.449 0.20( 0.14) 0.69 81.8 1
2 180.24 14.14 2.238 0.20( 0.14) 0.69 94.9 2
3 187.41 16.13 2.075 0.20( 0.14) 0.68 106.8

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 187.41 Tc(MIN.) = 16.13

HEADWATER

1.00
1.00
0.00

HEADWATER

1.00
0.00
1.00



EFFECTIVE AREA(ACRES) = 106.84  AREA-AVERAGED Fm(INCH/HR) = 0.14

AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.68
TOTAL AREACACRES) = 106.8
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 27.00 = 4655.00 FEET.

FLOW PROCESS FROM NODE 27.00 TO NODE 28.00 IS CODE = 41

>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 380.00 DOWNSTREAM(FEET) = 379.00

FLOW LENGTH(FEET) = 80.00 MANNING"S N = 0.013
ASSUME FULL-FLOWING PIPELINE
PIPE-FLOW VELOCITY(FEET/SEC.) = 14.91

PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA)

GIVEN PIPE DIAMETER(INCH) = 48.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 187.41

PIPE TRAVEL TIME(MIN.) = 0.09 Tc(MIN.) = 16.22

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 28.00 = 4735.00 FEET.

FLOW PROCESS FROM NODE 28.00 TO NODE 28.00 IS CODE = 81

MAINLINE Tc(MIN.) = 16.29

* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.063
SUBAREA LOSS RATE DATACAMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs

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

COMMERCIAL D 0.83 0.20 0.100 75
NATURAL GOOD COVER
“OPEN BRUSH" D 0.41 0.20 1.000 81
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.398
SUBAREA AREA(ACRES) =  1.24 SUBAREA RUNOFF(CFS) =  2.21
EFFECTIVE AREA(ACRES) =  108.64  AREA-AVERAGED Fm(INCH/HR) = 0.14
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.68
TOTAL AREA(ACRES) = 108.6 PEAK FLOW RATE(CFS) = 188.54

FLOW PROCESS FROM NODE 28.00 TO NODE 28.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 16.22
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.068
SUBAREA LOSS RATE DATACAMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs

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

APARTMENTS D 0.56 0.20 0.200 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200
SUBAREA AREA(ACRES) =  0.56 SUBAREA RUNOFF(CFS) =  1.02
EFFECTIVE AREA(ACRES) =  107.40 AREA-AVERAGED Fm(INCH/HR) = 0.14
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.68
TOTAL AREA(ACRES) = 107.4 PEAK FLOW RATE(CFS) = 187.41

NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE

FLOW PROCESS FROM NODE 28.00 TO NODE 29.00 IS CODE = 41

>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 379.00 DOWNSTREAM(FEET) =
FLOW LENGTH(FEET) = 145.00 MANNING*S N = 0.013

DEPTH OF FLOW IN 48.0 INCH PIPE IS 20.2 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 37.30
GIVEN PIPE DIAMETER(INCH) = 48.00
PIPE-FLOW(CFS) = 187.41
PIPE TRAVEL TIME(MIN.) = 0.06
LONGEST FLOWPATH FROM NODE

360.00

NUMBER OF PIPES = 1

TC(MIN.) =
1.00 TO NODE

16.29

29.00 = 4880.00 FEET.

FLOW PROCESS FROM NODE 29.00 TO NODE 29.00 IS CODE = 81

MAINLINE Tc(MIN.) = 16.29

* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.063
SUBAREA LOSS RATE DATACAMC 11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap sCs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
NATURAL GOOD COVER
“OPEN BRUSH" D 1.02 0.20 1.000 81
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA(ACRES) = 1.02 SUBAREA RUNOFF(CFS) = 1.71
EFFECTIVE AREA(ACRES) = 109.66  AREA-AVERAGED Fm(INCH/HR) = 0.14
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.68
TOTAL AREA(ACRES) = 109.7 PEAK FLOW RATE(CFS) = 190.25
END OF STUDY SUMMARY:
TOTAL AREA(ACRES) = 109.7 TC(MIN.) = 16.29
EFFECTIVE AREA(ACRES) = 109.66 AREA-AVERAGED Fm(INCH/HR)= 0.14
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.678
PEAK FLOW RATE(CFS) = 190.25
** PEAK FLOW RATE TABLE **
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS)  (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 174.63 12.24 2.430 0.20( 0.14) 0.69 84.6 11.00
2 183.56 14.29 2.224 0.20( 0.14) 0.68 97.7 20.00
3 190.25 16.29 2.063 0.20( 0.14) 0.68 109.7 1.00

END OF RATIONAL METHOD ANALYSIS
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B. 100-YEAR STORM



RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2016 Advanced Engineering Software (aes)
Ver. 23.0 Release Date: 07/01/2016 License ID 1239

Analysis prepared by:

HUNSAKER & ASSOCIATES
Irvine, Inc
Planning * Engineering * Surveying
Three Hughes * Irvine, California 92618 * (949)583-1010

DESCRIPTION OF STUDY

* Hydrology Study for EI Niguel - TTM 1721 *
* Proposed Condition *
* 100-year Storm *

FILE NAME: 17721P.DAT
TIME/DATE OF STUDY: 11:44 08/18/2021

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

——*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 100.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) 111 ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO.  (FT) (FT)  SIDE / SIDE/ WAY  (FT)  (FD) (F) (FD (W

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

FLOW PROCESS FROM NODE

1.00 TO NODE 2.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH(FEET) = 300.00
ELEVATION DATA: UPSTREAM(FEET) = 785.00 DOWNSTREAM(FEET) = 770.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  12.585
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.646
SUBAREA Tc AND LOSS RATE DATACAMC I11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs Te
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
NATURAL FAIR COVER
“OPEN BRUSH" D 1.00 0.20 1.000 96 12.59

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA RUNOFF(CFS) = 3.10

TOTAL AREACACRES) = 1.00 PEAK FLOW RATE(CFS) = 3.10

FLOW PROCESS FROM NODE 2.00 TO NODE 3.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 770.00 DOWNSTREAM ELEVATION(FEET) = 752.00
STREET LENGTH(FEET) = 230.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2
STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200
**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 8.61

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.30

HALFSTREET FLOOD WIDTH(FEET) = 7.97
AVERAGE FLOW VELOCITY(FEET/SEC.) = 5.65
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.72
STREET FLOW TRAVEL TIME(MIN.) = 0.68 Tc(MIN.) = 13.26

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.538
SUBAREA LOSS RATE DATACAMC I111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs

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

"'2 DWELLINGS/ACRE" D 3.60 0.20 0.700 91

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.700

SUBAREA AREA(ACRES) = 3.60 SUBAREA RUNOFF(CFS) = 11.01
EFFECTIVE AREA(ACRES) = 4.60 AREA-AVERAGED Fm(INCH/HR) = 0.15
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.77

TOTAL AREACACRES) = 4.6 PEAK FLOW RATE(CFS) = 14.01

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.34  HALFSTREET FLOOD WIDTH(FEET) = 10.20
FLOW VELOCITY(FEET/SEC.) = 6.24  DEPTH*VELOCITY(FT*FT/SEC.) = 2.15



LONGEST FLOWPATH FROM NODE 1.00 TO NODE 3.00 = 530.00 FEET.

FLOW PROCESS FROM NODE 3.00 TO NODE 4.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 752.00 DOWNSTREAM(FEET) =  730.00
FLOW LENGTH(FEET) = 205.00 MANNING*S N = 0.013

ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 8.1 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 18.13

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 14.01

PIPE TRAVEL TIME(MIN.) = 0.19 Tc(MIN.) = 13.45

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 4.00 = 735.00 FEET.
FLOW PROCESS FROM NODE 4.00 TO NODE 4.00 IS CODE = 81

MAINLINE Tc(MIN.) = 13.45
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.509
SUBAREA LOSS RATE DATACAMC I11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs

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

RESIDENTIAL
"'3-4 DWELL INGS/ACRE" D 14.70 0.20 0.600 91
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.600

SUBAREA AREA(ACRES) = 14.70 SUBAREA RUNOFF(CFS) = 44.84
EFFECTIVE AREA(ACRES) = 19.30 AREA-AVERAGED Fm(INCH/HR) =
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.64
TOTAL AREACACRES) = 19.3 PEAK FLOW RATE(CFS) =

0.13

58.74

4.00 TO NODE 5.00 IS CODE = 31

FLOW PROCESS FROM NODE

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

ELEVATION DATA: UPSTREAM(FEET) = 730.00 DOWNSTREAM(FEET) = 680.00
FLOW LENGTH(FEET) = 680.00 MANNING*S N = 0.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 19.3 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 21.69

ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 58.74

PIPE TRAVEL TIME(MIN.) = 0.52 Tc(MIN.) = 13.97

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 5.00 = 1415.00 FEET.
FLOW PROCESS FROM NODE 5.00 TO NODE 5.00 IS CODE = 81

MAINLINE Tc(MIN.) = 13.97

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.434
SUBAREA LOSS RATE DATACAMC 111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs

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

RESIDENTIAL
"'3-4 DWELLINGS/ACRE" D 21.30 0.20 0.600 91
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.600
SUBAREA AREA(ACRES) = 21.30 SUBAREA RUNOFF(CFS) = 63.52
EFFECTIVE AREA(ACRES) = 40.60 AREA-AVERAGED Fm(INCH/HR) = 0.12
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.62
TOTAL AREA(ACRES) = 40.6 PEAK FLOW RATE(CFS) = 120.94
FLOW PROCESS FROM NODE 5.00 TO NODE 6.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
ELEVATION DATA: UPSTREAM(FEET) = 680.00 DOWNSTREAM(FEET) = 612.00

FLOW LENGTH(FEET) = 840.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 33.0 INCH PIPE IS 22.8 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 27.58

ESTIMATED PIPE DIAMETER(INCH) = 33.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 120.94

PIPE TRAVEL TIME(MIN.) = 0.51 Tc(MIN.) = 14.48

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 6.00 = 2255.00 FEET.
FLOW PROCESS FROM NODE 6.00 TO NODE 6.00 IS CODE = 81

MAINLINE Tc(MIN.) = 14.48

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.364
SUBAREA LOSS RATE DATACAMC I11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap sCs

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

RESIDENTIAL
"'2 DWELLINGS/ACRE" D 20.40 0.20 0.700 91
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.700
SUBAREA AREA(ACRES) =  20.40 SUBAREA RUNOFF(CFS) = 59.19
EFFECTIVE AREA(ACRES) = 61.00 AREA-AVERAGED Fm(INCH/HR) = 0.13
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.65
TOTAL AREA(ACRES) = 61.0 PEAK FLOW RATE(CFS) = 177.59
FLOW PROCESS FROM NODE 6.00 TO NODE 7.00 1S CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
ELEVATION DATA: UPSTREAM(FEET) = 612.00 DOWNSTREAM(FEET) = 533.00



FLOW LENGTH(FEET) = 1065.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 39.0 INCH PIPE 1S 26.6 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 29.42

ESTIMATED PIPE DIAMETER(INCH) = 39.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 177.59

PIPE TRAVEL TIME(MIN.) = 0.60 Tc(MIN.) = 15.08

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 7.00 = 3320.00 FEET.
FLOW PROCESS FROM NODE 7.00 TO NODE 7.00 IS CODE = 81

MAINLINE Tc(MIN.) = 15.08
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.286
SUBAREA LOSS RATE DATACAMC 111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs

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

RESIDENTIAL
"2 DWELLINGS/ACRE" D 15.50 0.20 0.700 91
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.700
SUBAREA AREA(ACRES) = 15.50 SUBAREA RUNOFF(CFS) = 43.89
EFFECTIVE AREA(ACRES) = 76.50  AREA-AVERAGED Fm(INCH/HR) =
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.66
TOTAL AREA(ACRES) = 76.5 PEAK FLOW RATE(CFS) =

0.13

217.22

FLOW PROCESS FROM NODE 7.00 TO NODE 8.00 IS CODE = 31

>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 533.00 DOWNSTREAM(FEET) = 513.00
FLOW LENGTH(FEET) = 275.00 MANNING*S N = 0.013

DEPTH OF FLOW IN 42.0 INCH PIPE 1S 29.0 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 30.68

ESTIMATED PIPE DIAMETER(INCH) = 42.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 217.22

PIPE TRAVEL TIME(MIN.) = 0.15 Tc(MIN.) = 15.23

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 8.00 = 3595.00 FEET.
FLOW PROCESS FROM NODE 8.00 TO NODE 8.00 IS CODE = 81

MAINLINE Tc(MIN.) = 15.23

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.268
SUBAREA LOSS RATE DATACAMC 111):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
RESIDENTIAL
"'3-4 DWELL INGS/ACRE" D 17.50 0.20 0.600 91
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.600

17.50
94.00

SUBAREA AREA(ACRES) =

EFFECTIVE AREA(ACRES) =
AREA-AVERAGED Fp(INCH/HR) =
TOTAL AREA(ACRES) = 94.0

SUBAREA RUNOFF(CFS) = 49.58
AREA-AVERAGED Fm(INCH/HR) =
0.20 AREA-AVERAGED Ap = 0.65
PEAK FLOW RATE(CFS) =

0.13

265.52

FLOW PROCESS FROM NODE 8.00 TO NODE 10.00 IS CODE = 41

>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 513.00 DOWNSTREAM(FEET) =
FLOW LENGTH(FEET) = 225.00 MANNING*S N = 0.013

ASSUME FULL-FLOWING PIPELINE

PIPE-FLOW VELOCITY(FEET/SEC.) = 37.56

PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA)

498.00

GIVEN PIPE DIAMETER(INCH) = 36.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 265.52

PIPE TRAVEL TIME(MIN.) = 0.10 Tc(MIN.) = 15.33

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 10.00 = 3820.00 FEET.

FLOW PROCESS FROM NODE 10.00 TO NODE 14.00 IS CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 498.00 DOWNSTREAM(FEET) =  409.50
FLOW LENGTH(FEET) = 300.00 MANNING*S N = 0.013

DEPTH OF FLOW IN 36.0 INCH PIPE IS 23.3 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 54.85
GIVEN PIPE DIAMETER(INCH) = 36.00
PIPE-FLOW(CFS) = 265.52
PIPE TRAVEL TIME(MIN.) = 0.09
LONGEST FLOWPATH FROM NODE

NUMBER OF PIPES = 1

TCc(MIN.) =
1.00 TO NODE

15.43

14.00 = 4120.00 FEET.

FLOW PROCESS FROM NODE 14.00 TO NODE 14.00 IS CODE = 1

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

TIME OF CONCENTRATION(MIN.) = 15.43
RAINFALL INTENSITY(INCH/HR) = 3.24
AREA-AVERAGED Fm(INCH/HR) = 0.13
AREA-AVERAGED Fp(INCH/HR) = 0.20
AREA-AVERAGED Ap = 0.65

EFFECTIVE STREAM AREA(ACRES) = 94.00
TOTAL STREAM AREA(ACRES) = 94.00

PEAK FLOW RATE(CFS) AT CONFLUENCE = 265.52

FLOW PROCESS FROM NODE 11.00 TO NODE 12.00 IS CODE = 21




>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< CHANNEL LENGTH THRU SUBAREA(FEET) = 70.00 CHANNEL SLOPE = 0.3500

CHANNEL BASE(FEET) = 0.00 "Z'" FACTOR = 2.000
INITIAL SUBAREA FLOW-LENGTH(FEET) = 230.00 MANNING®S FACTOR = 0.015 MAXIMUM DEPTH(FEET) = 2.00
ELEVATION DATA: UPSTREAM(FEET) = 516.00 DOWNSTREAM(FEET) = 458.50 * 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.817
SUBAREA LOSS RATE DATACAMC I11):
Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  10.862 LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.967 NATURAL GOOD COVER
SUBAREA Tc AND LOSS RATE DATA(AMC 111): ""OPEN BRUSH" D 1.86 0.20 1.000 95
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS Tc SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.) SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000
NATURAL GOOD COVER TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 11.87
""OPEN BRUSH" D 0.75 0.20 1.000 95 10.86 TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 22.30
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20 AVERAGE FLOW DEPTH(FEET) = 0.52 TRAVEL TIME(MIN.) = 0.05
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000 Tc(MIN.) = 11.62
SUBAREA RUNOFF(CFS) = 2.54 SUBAREA AREA(ACRES) = 1.86 SUBAREA RUNOFF(CFS) = 6.05
TOTAL AREACACRES) = 0.75 PEAK FLOW RATE(CFS) = 2.54 EFFECTIVE AREA(ACRES) = 4.57 AREA-AVERAGED Fm(INCH/HR) = 0.20
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 1.00
TOTAL AREACACRES) = 4.6 PEAK FLOW RATE(CFS) = 14.88

FLOW PROCESS FROM NODE 12.00 TO NODE 13.00 IS CODE = 51
o END OF SUBAREA CHANNEL FLOW HYDRAULICS:
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< DEPTH(FEET) = 0.56 FLOW VELOCITY(FEET/SEC.) = 23.57

>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< LONGEST FLOWPATH FROM NODE 11.00 TO NODE 14.00 = 705.00 FEET.
ELEVATION DATA: UPSTREAM(FEET) = 458.50 DOWNSTREAM(FEET) = 434.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 405.00 CHANNEL SLOPE = 0.0605 FLOW PROCESS FROM NODE 14.00 TO NODE 14.00 1S CODE = 1
CHANNEL BASE(FEET) = 0.00 "'Z" FACTOR = 2.000 -
MANNING®S FACTOR = 0.015 MAXIMUM DEPTH(FEET) = 2.00 >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.827 >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
SUBAREA LOSS RATE DATA(AMC I111):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS TOTAL NUMBER OF STREAMS = 2
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
NATURAL GOOD COVER TIME OF CONCENTRATION(MIN.) = 11.62
"'"OPEN BRUSH" D 1.96 0.20 1.000 95 RAINFALL INTENSITY(INCH/HR) = 3.82
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20 AREA-AVERAGED Fm(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000 AREA-AVERAGED Fp(INCH/HR) = 0.20
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 5.74 AREA-AVERAGED Ap = 1.00
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 9.61 EFFECTIVE STREAM AREA(ACRES) = 4.57
AVERAGE FLOW DEPTH(FEET) = 0.55 TRAVEL TIME(MIN.) = 0.70 TOTAL STREAM AREA(ACRES) = 4.57
Tc(MIN.) = 11.56 PEAK FLOW RATE(CFS) AT CONFLUENCE = 14.88
SUBAREA AREA(ACRES) = 1.96 SUBAREA RUNOFF(CFS) = 6.40
EFFECTIVE AREA(ACRES) = 2.71 AREA-AVERAGED Fm(INCH/HR) = 0.20 ** CONFLUENCE DATA **
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 1.00 STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
TOTAL AREA(ACRES) = 2.7 PEAK FLOW RATE(CFS) = 8.85 NUMBER (CFS)  (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 265.52 15.43 3.245 0.20( 0.13) 0.65 94.0 1.00
END OF SUBAREA CHANNEL FLOW HYDRAULICS: 2 14.88 11.62 3.817 0.20( 0.20) 1.00 4.6 11.00
DEPTH(FEET) = 0.65 FLOW VELOCITY(FEET/SEC.) = 10.61
LONGEST FLOWPATH FROM NODE 11.00 TO NODE 13.00 = 635.00 FEET. RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.
FLOW PROCESS FROM NODE 13.00 TO NODE 14.00 1S CODE = 51 ** PEAK FLOW RATE TABLE **
e e e B e STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< NUMBER (CFS)  (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 1 251.58 11.62 3.817 0.20( 0.13) 0.67 75.4 11.00
2 278.04 15.43 3.245 0.20( 0.13) 0.66 98.6 1.00
ELEVATION DATA: UPSTREAM(FEET) = 434.00 DOWNSTREAM(FEET) = 409.50



COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: LONGEST FLOWPATH FROM NODE 1.00 TO NODE 16.00 = 4450.00 FEET.

PEAK FLOW RATE(CFS) = 278.04  Tc(MIN.) =  15.43
EFFECTIVE AREA(ACRES) = 98.57  AREA-AVERAGED Fm(INCH/HR) = 0.13
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.66 FLOW PROCESS FROM NODE 16.00 TO NODE 16.00 1S CODE = 81
TOTAL AREA(ACRES) = 98.6 S
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 14.00 =  4120.00 FEET. >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
MAINLINE Tc(MIN.) = 15.62
FLOW PROCESS FROM NODE 14.00 TO NODE 15.00 1S CODE = 41 * 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.222
o SUBAREA LOSS RATE DATACAMC 111):
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
NATURAL GOOD COVER
ELEVATION DATA: UPSTREAM(FEET) = 409.50 DOWNSTREAM(FEET) =  391.00 “OPEN BRUSH" D 0.93 0.20 1.000 95
FLOW LENGTH(FEET) = 305.00 ~ MANNING"S N = 0.013 SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
ASSUME FULL-FLOWING PIPELINE SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000
PIPE-FLOW VELOCITY(FEET/SEC.) = 28.90 SUBAREA AREA(ACRES) =  0.93 SUBAREA RUNOFF(CFS) =  2.53
PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA) EFFECTIVE AREA(ACRES) =  100.96  AREA-AVERAGED Fm(INCH/HR) = 0.13
GIVEN PIPE DIAMETER(INCH) = 42.00  NUMBER OF PIPES = 1 AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.67
PIPE-FLOW(CFS) = 278.04 TOTAL AREA(ACRES) = 101.0 PEAK FLOW RATE(CFS) = 280.56
PIPE TRAVEL TIMEQMIN.) = 0.18  Tc(MIN.) = 15.60
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 15.00 =  4425.00 FEET.
FLOW PROCESS FROM NODE 16.00 TO NODE 17.00 1S CODE = 41
FLOW PROCESS FROM NODE 15.00 TO NODE 15.00 1S CODE = 81 >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

e e e e e e e e e e e e e e e e e e e e e e e e e e e >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 390.00 DOWNSTREAM(FEET) = 386.00

MAINLINE Tc(MIN.) = 15.60 FLOW LENGTH(FEET) = 60.00 MANNING"S N = 0.013
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.224 ASSUME FULL-FLOWING PIPELINE
SUBAREA LOSS RATE DATACAMC I11): PIPE-FLOW VELOCITY(FEET/SEC.) = 29.16
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA)
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN GIVEN PIPE DIAMETER(INCH) = 42.00 NUMBER OF PIPES = 1
NATURAL GOOD COVER PIPE-FLOW(CFS) = 280.56
""OPEN BRUSH" D 1.46 0.20 1.000 95 PIPE TRAVEL TIME(MIN.) = 0.03 Tc(MIN.) = 15.65
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20 LONGEST FLOWPATH FROM NODE 1.00 TO NODE 17.00 = 4510.00 FEET.
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000
SUBAREA AREA(ACRES) = 1.46 SUBAREA RUNOFF(CFS) = 3.97
EFFECTIVE AREA(ACRES) = 100.03  AREA-AVERAGED Fm(INCH/HR) = 0.13 FLOW PROCESS FROM NODE 17.00 TO NODE 17.00 IS CODE = 81
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.67 e e e e e e e e e e e e e e e e e e e e e e e e e e e e
TOTAL AREACACRES) = 100.0 PEAK FLOW RATE(CFS) = 278.18 >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
MAINLINE Tc(MIN.) = 15.65
FLOW PROCESS FROM NODE 15.00 TO NODE 16.00 IS CODE = 41 * 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.218
e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e SUBAREA LOSS RATE DATACAMC I11):
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
NATURAL GOOD COVER
ELEVATION DATA: UPSTREAM(FEET) = 391.00 DOWNSTREAM(FEET) = 390.00 ""OPEN BRUSH" D 0.07 0.20 1.000 95
FLOW LENGTH(FEET) = 25.00 MANNING"S N = 0.013 SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
ASSUME FULL-FLOWING PIPELINE SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000
PIPE-FLOW VELOCITY(FEET/SEC.) = 28.91 SUBAREA AREA(ACRES) = 0.07 SUBAREA RUNOFF(CFS) = 0.19
PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA) EFFECTIVE AREA(ACRES) = 101.03  AREA-AVERAGED Fm(INCH/HR) = 0.13
GIVEN PIPE DIAMETER(INCH) = 42.00 NUMBER OF PIPES = 1 AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.67
PIPE-FLOW(CFS) = 278.18 TOTAL AREA(ACRES) = 101.0 PEAK FLOW RATE(CFS) = 280.56
PIPE TRAVEL TIME(MIN.) = 0.01 Tc(MIN.) = 15.62 NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE



* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.215
SUBAREA LOSS RATE DATACAMC I111):

FLOW PROCESS FROM NODE 17.00 TO NODE 18.00 IS CODE = 41 DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
e LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< NATURAL GOOD COVER
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< “OPEN BRUSH" D 0.10 0.20 1.000 95
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
ELEVATION DATA: UPSTREAM(FEET) = 386.00 DOWNSTREAM(FEET) = 382.00 SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000
FLOW LENGTH(FEET) =  30.00 ~ MANNING"S N = 0.013 SUBAREA AREA(ACRES) =  0.10 SUBAREA RUNOFF(CFS) =  0.27
DEPTH OF FLOW IN 42.0 INCH PIPE IS 28.0 INCHES EFFECTIVE AREA(ACRES) =  101.33  AREA-AVERAGED Fm(INCH/HR) = 0.13
PIPE-FLOW VELOCITY(FEET/SEC.) = 41.19 AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.67
GIVEN PIPE DIAMETER(INCH) = 42.00  NUMBER OF PIPES = 1 TOTAL AREA(ACRES) = 101.3 PEAK FLOW RATE(CFS) = 280.95
PIPE-FLOW(CFS) = 280.56
PIPE TRAVEL TIMEQMIN.) = 0.01  Tc(MIN.) = 15.66
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 18.00 =  4540.00 FEET. FLOW PROCESS FROM NODE 19.00 TO NODE 27.00 IS CODE = 41
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
FLOW PROCESS FROM NODE 18.00 TO NODE 18.00 1S CODE = 81 >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<
>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< ELEVATION DATA: UPSTREAM(FEET) = 380.80 DOWNSTREAM(FEET) =  380.00
FLOW LENGTH(FEET) =  90.00 ~ MANNING"S N = 0.013
MAINLINE Tc(MIN.) = 15.66 ASSUME FULL-FLOWING PIPELINE
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.216 PIPE-FLOW VELOCITY(FEET/SEC.) = 29.20
SUBAREA LOSS RATE DATACAMC I11): PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA)
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs GIVEN PIPE DIAMETER(INCH) = 42.00  NUMBER OF PIPES = 1
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN PIPE-FLOW(CFS) = 280.95
COMMERCIAL D 0.20 0.20 0.100 91 PIPE TRAVEL TIMEQMIN.) = 0.05  Tc(MIN.) = 15.73
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20 LONGEST FLOWPATH FROM NODE 1.00 TO NODE 27.00 =  4655.00 FEET.
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
SUBAREA AREACACRES) =  0.20 SUBAREA RUNOFF(CFS) =  0.58
EFFECTIVE AREA(ACRES) =  101.23  AREA-AVERAGED Fm(INCH/HR) = 0.13 FLOW PROCESS FROM NODE 27.00 TO NODE 27.00 IS CODE = 1
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.67 S
TOTAL AREA(ACRES) = 101.2 PEAK FLOW RATE(CFS) = 280.83 >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
TOTAL NUMBER OF STREAMS = 2
FLOW PROCESS FROM NODE 18.00 TO NODE 19.00 IS CODE = 41 CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
o TIME OF CONCENTRATION(MIN.) = 15.73
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< RAINFALL INTENSITY(INCH/HR) = 3.21
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< AREA-AVERAGED Fm(INCH/HR) = 0.13
AREA-AVERAGED Fp(INCH/HR) = 0.20
ELEVATION DATA: UPSTREAM(FEET) = 382.00 DOWNSTREAM(FEET) = 380.80 AREA-AVERAGED Ap = 0.67
FLOW LENGTH(FEET) =  25.00  MANNING"S N = 0.013 EFFECTIVE STREAM AREA(ACRES) = 101.33
ASSUME FULL-FLOWING PIPELINE TOTAL STREAM AREA(ACRES) = 101.33
PIPE-FLOW VELOCITY(FEET/SEC.) = 29.19 PEAK FLOW RATE(CFS) AT CONFLUENCE = 280.95

PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA)
GIVEN PIPE DIAMETER(INCH) = 42.00 NUMBER OF PIPES = 1

PIPE-FLOW(CFS) = 280.83 FLOW PROCESS FROM NODE 20.00 TO NODE 21.00 IS CODE = 21
PIPE TRAVEL TIME(MIN.) = 0.01  Tc(MIN.) = 15.68 e
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 19.00 =  4565.00 FEET. >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
FLOW PROCESS FROM NODE 19.00 TO NODE 19.00 IS CODE = 81 INITIAL SUBAREA FLOW-LENGTH(FEET) =  265.00
e ELEVATION DATA: UPSTREAM(FEET) =  519.00 DOWNSTREAM(FEET) =  460.00

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
MAINLINE Tc(MIN.) = 15.68 SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  11.765



* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.789

SUBAREA Tc AND LOSS RATE DATACAMC I11): FLOW PROCESS FROM NODE 23.00 TO NODE 23.00 IS CODE = 81
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs Te o
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.) >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

NATURAL GOOD COVER

“OPEN BRUSH" D 0.75 0.20 1.000 95 11.76 MAINLINE Tc(MIN.) = 12.56

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20 * 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.650

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000 SUBAREA LOSS RATE DATACAMC 111):

SUBAREA RUNOFF(CFS) = 2.42 DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs

TOTAL AREA(ACRES) = 0.75 PEAK FLOW RATE(CFS) = 2.42 LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
NATURAL GOOD COVER
“OPEN BRUSH" D 1.90 0.20 1.000 95

FLOW PROCESS FROM NODE 21.00 TO NODE 22.00 IS CODE = 51 SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

S SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< SUBAREA AREA(ACRES) =  1.90 SUBAREA RUNOFF(CFS) =  5.90

>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< EFFECTIVE AREA(ACRES) = 3.36  AREA-AVERAGED Fm(INCH/HR) = 0.20
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 1.00

ELEVATION DATA: UPSTREAM(FEET) =  460.00 DOWNSTREAM(FEET) =  410.00 TOTAL AREA(ACRES) = 3.4 PEAK FLOW RATE(CFS) = 10.43

CHANNEL LENGTH THRU SUBAREA(FEET) = 290.00 CHANNEL SLOPE = 0.1724

CHANNEL BASE(FEET) =  0.00 "Z" FACTOR = 2.000

MANNING*S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 2.00 FLOW PROCESS FROM NODE 23.00 TO NODE 24.00 IS CODE = 41

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.720 e

SUBAREA LOSS RATE DATACAMC I11): >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL GOOD COVER ELEVATION DATA: UPSTREAM(FEET) = 392.00 DOWNSTREAM(FEET) = 378.00

“OPEN BRUSH" D 0.71 0.20 1.000 95 FLOW LENGTH(FEET) = 145.00  MANNING"S N = 0.013

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20 DEPTH OF FLOW IN  30.0 INCH PIPE IS 5.9 INCHES

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000 PIPE-FLOW VELOCITY(FEET/SEC.) = 15.37

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3.55 GIVEN PIPE DIAMETER(INCH) = 30.00  NUMBER OF PIPES = 1

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 12.50 PIPE-FLOW(CFS) = 10.43

AVERAGE FLOW DEPTH(FEET) = 0.38 TRAVEL TIME(MIN.) = 0.39 PIPE TRAVEL TIMEQMIN.) = 0.16  Tc(MIN.) = 12.72

Tc(MIN.) = 12.15 LONGEST FLOWPATH FROM NODE 20.00 TO NODE 24.00 = 860.00 FEET.

SUBAREA™ AREA(ACRES) = 0.71 SUBAREA RUNOFF(CFS) =  2.25

EFFECTIVE AREA(ACRES) = 1.46 AREA-AVERAGED Fm(INCH/HR) =  0.20

AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 1.00 FLOW PROCESS FROM NODE 24.00 TO NODE 24.00 IS CODE = 81

TOTAL AREA(ACRES) = 1.5 PEAK FLOW RATE(CFS) = 4.62 s

END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 0.41 FLOW VELOCITY(FEET/SEC.) = 13.44 MAINLINE Tc(MIN.) = 12.72
LONGEST FLOWPATH FROM NODE 20.00 TO NODE 22.00 = 555.00 FEET. * 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.624

SUBAREA LOSS RATE DATACAMC I11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap sCs
FLOW PROCESS FROM NODE 22.00 TO NODE 23.00 IS CODE = 52 LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
o NATURAL GOOD COVER

>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<< “OPEN BRUSH" D 1.01 0.20 1.000 95
>>>>>TRAVELTIME THRU SUBAREA<<<<< SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000
ELEVATION DATA: UPSTREAM(FEET) =  410.00 DOWNSTREAM(FEET) =  392.00 SUBAREA AREA(ACRES) =  1.01 SUBAREA RUNOFF(CFS) =  3.11
CHANNEL LENGTH THRU SUBAREA(FEET) = 160.00 CHANNEL SLOPE = 0.1125 EFFECTIVE AREA(ACRES) = 4.37  AREA-AVERAGED Fm(INCH/HR) = 0.20
NOTE: CHANNEL SLOPE OF .1 WAS ASSUMED IN VELOCITY ESTIMATION AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 1.00
CHANNEL FLOW THRU SUBAREA(CFS) = 4.62 TOTAL AREA(ACRES) = 4.4 PEAK FLOW RATE(CFS) = 13.47
FLOW VELOCITY(FEET/SEC) = 6.55 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIMEMIN.) = 0.41 Tc(MIN.) = 12.56
LONGEST FLOWPATH FROM NODE 20.00 TO NODE 23.00 = 715.00 FEET. FLOW PROCESS FROM NODE 24.00 TO NODE 25.00 IS CODE = 41




>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 377.00 DOWNSTREAM(FEET) = 376.50
FLOW LENGTH(FEET) = 25.00 MANNING"S N = 0.013

DEPTH OF FLOW IN 30.0 INCH PIPE 1S 10.0 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 9.44
GIVEN PIPE DIAMETER(INCH) = 30.00
PIPE-FLOW(CFS) = 13.47
PIPE TRAVEL TIME(MIN.) = 0.04
LONGEST FLOWPATH FROM NODE

NUMBER OF PIPES = 1

TcMIN.) = 12.76

20.00 TO NODE 25.00 = 885.00 FEET.

FLOW PROCESS FROM NODE 25.00 TO NODE 25.00 IS CODE = 81

MAINLINE Tc(MIN.) = 12.76
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.617
SUBAREA LOSS RATE DATACAMC I11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs

LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
NATURAL GOOD COVER

“OPEN BRUSH" D 0.32 0.20 1.000 95

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA(ACRES) = 0.32 SUBAREA RUNOFF(CFS) = 0.98
EFFECTIVE AREA(ACRES) = 4. AREA-AVERAGED Fm(INCH/HR) = 0.20
AREA-AVERAGED Fp(INCH/HR) = O. AREA-AVERAGED Ap = 1.00

TOTAL AREA(ACRES) = 4.7 PEAK FLOW RATE(CFS) = 14.42

69
20

FLOW PROCESS FROM NODE 25.00 TO NODE 26.00 IS CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 376.50 DOWNSTREAM(FEET) = 376.00
FLOW LENGTH(FEET) = 70.00 MANNING"S N = 0.013

DEPTH OF FLOW IN 30.0 INCH PIPE IS 13.7 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 6.61
GIVEN PIPE DIAMETER(INCH) = 30.00
PIPE-FLOW(CFS) = 14.42
PIPE TRAVEL TIME(MIN.) = 0.18
LONGEST FLOWPATH FROM NODE

NUMBER OF PIPES = 1

TCc(MIN.) = 12.94

20.00 TO NODE 26.00 = 955.00 FEET.

FLOW PROCESS FROM NODE 26.00 TO NODE 26.00 IS CODE = 81

MAINLINE Tc(MIN.) = 12.94
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.589
SUBAREA LOSS RATE DATACAMC 111):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

APARTMENTS D 0.82 0.20 0.200 91
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) = 0.82 SUBAREA RUNOFF(CFS) = 2.62
EFFECTIVE AREA(ACRES) = 5.51  AREA-AVERAGED Fm(INCH/HR) = 0.18
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.88

TOTAL AREA(ACRES) = 5.5 PEAK FLOW RATE(CFS) = 16.92

5
2

26.00 TO NODE 27.00 1S CODE = 41

FLOW PROCESS FROM NODE

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 376.00 DOWNSTREAM(FEET) = 375.50
FLOW LENGTH(FEET) = 240.00 MANNING*S N = 0.013

DEPTH OF FLOW IN 48.0 INCH PIPE IS 16.9 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 4.30
GIVEN PIPE DIAMETER(INCH) = 48.00
PIPE-FLOW(CFS) = 16.92
PIPE TRAVEL TIME(MIN.) = 0.93
LONGEST FLOWPATH FROM NODE

NUMBER OF PIPES = 1

TC(MIN.) = 13.87

20.00 TO NODE 27.00 = 1195.00 FEET.

FLOW PROCESS FROM NODE 27.00 TO NODE 27.00 1S CODE = 1

>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 13.87

RAINFALL INTENSITY(INCH/HR) = 3.45

AREA-AVERAGED Fm(INCH/HR) 0.18
AREA-AVERAGED Fp(INCH/HR) 0.20
AREA-AVERAGED Ap = 0.88
EFFECTIVE STREAM AREA(ACRES) = 5.51
TOTAL STREAM AREA(ACRES) = 5.51
PEAK FLOW RATE(CFS) AT CONFLUENCE = 16.92
** CONFLUENCE DATA **
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS)  (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 255.25 11.95 3.756 0.20( 0.14) 0.68 78.1 11.00
1 280.95 15.73 3.209 0.20( 0.13) 0.67 101.3 1.00
2 16.92 13.87 3.449 0.20( 0.18) 0.88 5.5 20.00
RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.
** PEAK FLOW RATE TABLE **
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS)  (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 271.20 11.95 3.756 0.20( 0.14) 0.69 82.9 11.00
2 285.22 13.87 3.449 0.20( 0.14) 0.69 95.4 20.00
3 296.63 15.73 3.209 0.20( 0.14) 0.68 106.8 1.00



LONGEST FLOWPATH FROM NODE 1.00 TO NODE 29.00 = 4880.00 FEET.
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 296.63 Tc(MIN.) = 15.73
EFFECTIVE AREA(ACRES) = 106.84  AREA-AVERAGED Fm(INCH/HR) = 0.14 FLOW PROCESS FROM NODE 28.00 TO NODE 28.00 IS CODE = 81
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.68 e e
TOTAL AREA(ACRES) = 106.8 >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 27.00 = 4655.00 FEET.

MAINLINE Tc(MIN.) = 15.84

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.195
FLOW PROCESS FROM NODE 27.00 TO NODE 28.00 IS CODE = 41 SUBAREA LOSS RATE DATACAMC 111):

e DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< COMMERCIAL D 0.83 0.20 0.100 91

NATURAL GOOD COVER
ELEVATION DATA: UPSTREAM(FEET) = 380.00 DOWNSTREAM(FEET) =  379.00 "'OPEN BRUSH" D 0.41 0.20 1.000 95
FLOW LENGTH(FEET) = 80.00 MANNING"S N = 0.013 SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
ASSUME FULL-FLOWING PIPELINE SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.398
PIPE-FLOW VELOCITY(FEET/SEC.) = 23.60 SUBAREA AREA(ACRES) = 1.24 SUBAREA RUNOFF(CFS) = 3.48
PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA) EFFECTIVE AREA(ACRES) = 108.64  AREA-AVERAGED Fm(INCH/HR) = 0.14
GIVEN PIPE DIAMETER(INCH) = 48.00 NUMBER OF PIPES = 1 AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.68
PIPE-FLOW(CFS) = 296.63 TOTAL AREA(ACRES) = 108.6 PEAK FLOW RATE(CFS) = 299.23
PIPE TRAVEL TIME(MIN.) = 0.06 Tc(MIN.) = 15.78
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 28.00 = 4735.00 FEET.

FLOW PROCESS FROM NODE 29.00 TO NODE 29.00 IS CODE = 81
FLOW PROCESS FROM NODE 28.00 TO NODE 28.00 IS CODE = 81 >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< MAINLINE Tc(MIN.) = 15.84

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.195
MAINLINE Tc(MIN.) = 15.78 SUBAREA LOSS RATE DATA(AMC 111):
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.202 DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS
SUBAREA LOSS RATE DATA(AMC I111): LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS NATURAL GOOD COVER
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN ""OPEN BRUSH" D 1.02 0.20 1.000 95

APARTMENTS D 0.56 0.20 0.200 91 SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20 SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200 SUBAREA AREA(ACRES) = 1.02 SUBAREA RUNOFF(CFS) = 2.75
SUBAREA AREA(ACRES) = 0.56 SUBAREA RUNOFF(CFS) = 1.59 EFFECTIVE AREA(ACRES) = 109.66  AREA-AVERAGED Fm(INCH/HR) = 0.14
EFFECTIVE AREA(ACRES) = 107.40  AREA-AVERAGED Fm(INCH/HR) = 0.14 AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.68
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.68 TOTAL AREA(ACRES) = 109.7 PEAK FLOW RATE(CFS) = 301.98
TOTAL AREA(ACRES) = 107.4 PEAK FLOW RATE(CFS) = 296.63
NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 109.7 TC(MIN.) = 15.84

EFFECTIVE AREA(ACRES) = 109.66 AREA-AVERAGED Fm(INCH/HR)= 0.14
FLOW PROCESS FROM NODE 28.00 TO NODE 29.00 IS CODE = 41 AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.678

e PEAK FLOW RATE(CFS) = 301.98
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< ** PEAK FLOW RATE TABLE **

STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
ELEVATION DATA: UPSTREAM(FEET) = 379.00 DOWNSTREAM(FEET) =  360.00 NUMBER (CFS)  (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
FLOW LENGTH(FEET) = 145.00 MANNING"S N = 0.013 1 277.41 12.07 3.734 0.20( 0.14) 0.69 85.7 11.00
DEPTH OF FLOW IN 48.0 INCH PIPE IS 26.4 INCHES 2 291.36 13.98 3.432 0.20( 0.14) 0.68 98.2 20.00
PIPE-FLOW VELOCITY(FEET/SEC.) = 41.91 3 301.98 15.84 3.195 0.20( 0.14) 0.68 109.7 1.00
GIVEN PIPE DIAMETER(INCH) = 48.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 296.63
PIPE TRAVEL TIME(MIN.) = 0.06 Tc(MIN.) = 15.84 END OF RATIONAL METHOD ANALYSIS
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A. ORANGE COUNTY BASEMAP OF DRAINAGE
FACILITIES FROM OC FLOOD CONTROL
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B. STORM DRAIN IMPROVEMENT PLANS FOR TRACT
12431 PREPARED BY WILLIAMSON AND SCHIMID IN
1986



general notes

1. TS NOTE EIN  INCORPOHRATES HY REFURENCE, THO
GENERAL  NOVES NUMBERED 1 THROUGH 17 INCLUSIVE, Ui
CCEAAL STANDARD PLAN 391, 1953 EDITION AND MARCH 1983
SUPPLEMENT.

2, THE PEVELOPLR/CONTRACTON SHALL HAVE A COPY OF CUBRENT
O.C.E.AL A STAMDARD PLANS ON THE CONSTRUCTION SITE AT ALL a5
TIMES.

;= THE DEVELCPER  SUALL  TEL
CONATRUCTION AT 33%-3333 A1 LEAST &8 HOU

SYSTEM AS SHOWN ON THESE PLANS SHALL BE CU.
WITH THE STANDARD DRAWINGS AND SPECIFIZATIONS OF

CONTRACTOR SHALL KEEP A COTY OF
5 AND DRAWINGS ON THE JOB SITE AT ALL

TRUCZTED IN

Eli CONNECTION: FOUR INCH HO
NSTRUCTEDR FROM THE SEWSR A

SELCVION (M VCP) ARE TO BL
F“"DPLRI’Y LINE FOR EACH

EPHONE  EMA  PUDLIC WIRKS
5 PRiOR TO kS

CTIONS SHALL BL PLA PEIDR TS SURFACING OF

STARTING CONSTRUCTION WORK SUBJECT TO EMA PUDLIC JORKSE T INSPECTOR SHALL BE N D AT LEAST 52 HOURS
INSPECTION. NG WORK IN THE SEMERS. ONE {718} 821-1772 TO
4, ALL HIGY

MUST B Y THE DEVE

OLC.EALA, STANDARD PLAN NO%, 497, 478, 79, AND 417, 5.
5. ALL CONCRETL CURA AND CUTTER FLOWLINES WITH

GRADL SHALL BE % ATER TESTED PRIOR TQ TINAL it MANHOLE STRUCTURE IS MORE THAN IC F
AGE WITHOUT UNACCEPTABLE HIGH OR LOW Ve SERER SAD LATERALS SHALL BE AR TESTED £ FOLLO

INSURE PROPER DRAL
SPCTS,
6 AL UTILITY TRENCH BACKFILL AND COMPACTION INSPECTION THE CONTRACTOR SHALL PLUG

QUTSIDE THE LIMITS OF DERICATED STREET RIGHT-OF-%AY SHALL
BE PERFORVED BY O.C.EALA REGULATIC
7. ALL DAMAGED CONCRETE ALKS OR 3 <
CUT TO THE NEARCST TRANSVER S SCORE MARK OR ADIJUSTABLE e e : SHUT OFF ‘HF
J JOINT OR WEAKENED PLANE JOINT AND REPLACED L - R o = 5 T
NCE WiTd THE APPLICABLE PHOVISIONS OF Q.C.E.
STANDARD PL

LINES 3_!\-( TESTED W,TH PLUGS

v REACHED, AT

E A
105 OF | PSI GAGE PPESSURE IN THE %CM 3 PSI GAGE

‘5. 2o on 5
s. DCVELOPER SHALL MAINTAIN ADIACENT STREETS IN A NEAT, BRESSURE 10 2 B3I GAGE PRESSLRE. THE 'P”T:"" AL
M L . NOT EXCEED § PSI GAGE PRESSURE. REGULATED BY A 5 PSI
CLEAN, DUST FREE AND SANITARY CONDITION 3T ALL TIMES ANG L ENCELD 3 PH G- 5 <
: } i <~ PHESSURE REGULATING VALVE THE AIR TEST EQUIPMENT
TO THE SATISFACTION OF COLNTY FCTOR. THE ADJACENT Bz 3
B B EanIe A TH DUSE AN ATHER SHALL BE APPROVED BY THE ENGINEER. THE fIME LOSS OF |
; L OPET: PS5l GAGE PRESSURE SHALL NOT BE LESS T'IAN SIXTY (a‘JJ

15ANCE BEING CONTROLLED AT ALY TIMES. DEVLLOPE
NZ PESPONSIBLE FOR ANY CLEAN UP ON ADIAZENT
LD BY 15 CON UETION. METHOD OF STREET CLE,
Y DRY SWEEPING OF ALL PAYE

LR!.\LS \A‘ITHI.

A

SECONDS, THE CONTRACTOR SHALL MAKE SU
NECESSARY TO THE SATISFACTION OF T:1= ENTGINEE!

UNATE THE EXCESSIVE LEAKAGE. 1EST

VAILABLE ON THE 128 AT ALL

S?DC}:['ILE\(; OJF BUILDING WA

OF-WAY RITHOUT THE PER LS
9. PRIGT TO Fl'\'\L ACCEPTANCE Clr S5TR
i STRIPING AND
HE CONSTRUCTION 1‘RD‘ECT Wil 8C RESTORED
LIKE  NEW® CONDITION, IN A MANNER MEETING THE

% : STATIONS.
D N era Rondgrihiling 7. IN CRDER O PREVENT ACCIDENTAL USE OF THE NEW SEWER PRIOR TO

LETION ANG ACCEPTANCE, THE OUTLET OF INLET TO EXISTING TIE IN

_i.

DENOTES
Ly B\“FI" % SEMER

WYE ‘x -\TI N FOR 5§

AT ALL TIMES AND SHALL BE
ARRICADES, LIGHTS, SIGNS AND
. E

QU

NING DEVICES .r\S f‘LR II"
DEPARTMENT ©OF TRANSFORTATION 3
CONTROLE, AND TO THE DIR 'I[n_,\S OF I‘i‘ CDL'\‘M“ I\SI

i1, O.C.EAMA STANDARL PLANS S

8. CO.‘.TRr\(.TOR SIi\'.L \fi’R]F\ THE HJL NTAL AND \’LRT:I AL I.OLZ:\T]CNS OF
ITILITY CROSSINGS BEFORE CONSTRUCTING ANY SEWERS N THIS
T

CONFLICTS EXCEPT FOR AT 2. ) CLAY PIPE STUBS AND THE FIRST JOINT OUT OF MANHOLES SHALL

COMPANIES, IF THEIR 57 BE ONE FOOT (1) MaxinLs, ASURED FROM THE INSIDE WALL OF THE
12, ANY UTILITIES UNDER PAVED AREAS OF MANHOLE.

HAVE A 1WA OF 39" C© AND I'}’\ELL‘[‘E‘! Sh I

PRIVATE ABORATORY

LUNDERGROUND L TIES . P

SHALL SET UF A MEETING W17 H THE INSPECTOR AND THE PRIVATE

LABORATORY PRICR TO TESTING. 11 £ A
13, A.C. PAVEMENT FLACED LNDER CARPORTS/ROOFS SHALL BE CONDITICNS

SLURRY LED HEFORE FINAL ACCEPTANCE. THE LN!‘FR]C Cl'(_‘
1. ALL STREET STATIONING REFERS TO CEN LINE OF STRELY 12 EL W hTE? DISTRICT WILL INSPECT AND MAINTAIN ALL 5"
15 ©xN AL STREETS VHE HINGE FOI o) L= S. THE DMSTRICT WILL NOT INSPECT OR

TNE BUILDINGS. THE ORAMGE COUNTY
DI:.P-\ItT\IE,\IT DF ELIL[}I G %\I’J SAFETY WILL INSPECT AND VERIFY ALL &
16. CONT IFY ALL CONDITIONS AND DI AND 6" VCP TO THE BUILDINGS.
AND SHALL REP, TREPANCIES TO THE ENGINEES 13, THE DISTRICT ENGINEER SHALL BE FURNISHED WITH 3 COPIES OF APPROVED
TO TH! CD'I\\L\CL"[\" OF WCRE. CONSTRUC TION PLANS PRIOR TO SIARTING CONSTRUCTION.

OR EMBANKMENT SHALL BE A MINIMUM OF TwD FEE

RIGHT-0OF -

17, LLATIONS AND W AFFECTING COUNTY PRO 16,  THE CONTRACTOR SHALL OBTAIN AN EXCAVATION PERMIT FROM THE
"JR FACILITIES SHALL CONFORM WITH STANDARD 5 CIFIC ORANGE COUNTY ROAD DEPARTMENT PRIOR 7O 5TART OF CONSTWUCTION.
DARD - PLA AND WiTH  The  PROVISIONS O 15,  MOULTON-NIGUEL WATER DISTRICT WILL ACCEPT ABS, OR P
0\ TRUGTION PECMIT GRARTED BY COUNTY'S PUBLIC T ALTERNATE TO & DIAMETER AND SMALLER V.C. 1' ssa R AS CAL
PERAITS DIVISION, CONTRACTOR SHALL MAINTAL THESE PLANS, (SEE DISTRICT STANDARD PLANG SPECIFICATIONS.
PERMMT AND STAMPED PLANS OX THE 303 SITE. 6. “RIM ELEVATION" AS SHOWN ON THESE F .-\‘."- 15 THE APPROXIMATE
PROPLRTY AND CONFORMANCE ®ITH TH ELEVATION OF THE DESIGNED FINISH ROAD SURFACE AT THE CENTE LI&E o:=
SUBIECT TO INSPECTION AND APPROVAL BY T-E B SE OF THE MANHOLE. (M5 ELEVATION IS FURNISHED
NED ILSPECTOR. ofs FOR THE CONTRACTOR AND NOT INTENDED TO BE 'AED Foo.
1% 0By 1HE CONTRACTOR L FINISHED GRADE RINGS AND RIM.
+ LOCATION i7 OF 3 FEET OR MORE IN DE THE CONTRACTOR SHALL
TO ThE DISTRICT A DETAILED PLAN, SIGNED BY A REGISTERED C./IL
19 SIGN OF SHORING

STOPPING OR 0THER PRO\I‘?]O\S TO BE \MDE FOR WORKER
b3 L BE MADE PRIOR TO START OF 108K,
ROTECT IN PLACE ALL EXISTING UTILITIES

S\f[\T\LE OBSTRUCTION AND A T
RETWEEXN THE EXCAVATION AND THE
MALST AMNED.

29, ALL NEW STRIP
PAINT.  THE SEC

IMPROVEMENT PLANS FOR

BLOCK 4855 MODULE 03,04,05,13,14,15,16,2326 & 27
STORM DRAN LINES ABC & 3B

WATER NOTE:
E. WATER SYSTEM SHALL CONFORM TC THE MOULTON NICUEL 3 ATER 1
.H('TS STANDARD fYEC TIONS FOR DOMESTIC %/ 3
EVISED, THE CONTRACTOR
'I'HE STANDARD SPECIFICATIONS ON THE JOB AT ALL TIMES.
THE DISTRICT ENGINEER SHALL BE FURNISHED WITH 3 COPIES OF APHROVED
CONSTRUCTION FLANS PRIOR TO STARTING CONSTRUCTION, 358
THE DISTRICT \\l E.“'TOR SHAL L 4E \IOTH-IE.C AT LEAST TWCS WORKLAG DAYS

CETION, PHONE (718) 311

)THERM%E‘ r\‘ll.) PR'OR TO PAVING ol THE STRE‘I‘%
5. FIRE HYDRANT AND BLOWOFFS SHALL BE INSTALLED PER MOULTON-M
3 DISTRICT SPECIFICATIONS, FIRE HYDRANT SHALL BE

IGLEL
STALLED 2%

FROM THE FACE OF THE CURB WHERE SIDEWALKS ARE NOT i
AIJJ.'\(‘E\‘I' TO CURBS. WHERE SIDEWALMS ARE ADJACEMT TO CURHS, FiRE
HE 51D LX AS SHOWN ON DETAL 53 15,

HYDRANT 3HA' L RE PLACED BEHIN

OF THE "3TANDARD SPI TCATIONS FOR DOMESTIC WATER SYSTEMS®. ALL
HYDRANTS SHALL BE CENTRRED IN A ¥.07 SQUARE, W THICK CONCRETE PAD.
WHERE HYDRANTS ARE REQUIFED AT STREET INTERSECTIONS, THE EDGE OF
THE PAD SHALL BE SET A7 THE B.C.R.

€& THE DEVELOPER SHALL FURNISH THE MOULTON NIGUEL WATER MSTRICT
WITH EASEMENTS FOR ALL PORTIONS OF THE SYSTEM CUTSIDE VHE PUBLIC
RIGHT-OF-WAY. THESE EASEMENTS SHALL BE RECORDLD PRIOR TO FivAl
ACCEPTANCE. 17,

7.  ALL FLANGED CONNECTIONS SHALL BE COATED WITH TWO COATS OF 10 WLS
EACH OF E.C. 206 AFTER INSTALLATION INCLUDING NUTS, BOLTS AND
FLANGES,

3. MCFACILITY TO BE BACKFILLED UNTIL INSPECTED BY THE MOULTON NIGUEL 13,
WA DISTRICT.

9. SHUTDIWN OF EXISTING WATER LINES TO FACILITATE CONNECTION TO [E5
E‘ZESTN‘- FACILITIES SHALL BE CODRDINATED WITH THE MOULTON ~IGUEL

a DISTRICT.

HE CONTRACTOR SHALL ORnTA, N AN EXCAVATION PERMIT FROM THE

ORANGE COUNTY ROAD ' T PRIOR 7O $TAAT OF CONSTRUCTION,

1. WATER HOUSE COANNECTICN ER SHALL BE INSTALLED
PROPERTY LINE PRIOR TC P. \‘1\&; OF THE STREET.

‘I.L GAT‘R _SERVICES ALL BE SINGLE SERVICES J\.\{D

P’}‘FECIF’ F

THIS R OLUTION CAN BE fJ"!T AINED FROM THE DISTRIC TS OFr ICE.
15, ALL LOTS SHALL BE PROVIDED #I1TH PRESSURE REDUCING VALVES SET AT 80

LL DBE INSTAILED OUTSIDE CROSS-GUTTER. TO ACCOMPLISH
OR WAY DEFLECT WATER MAIN IN 1HE ViCINITY OF CROSS

e At il

AFTER THE 1IN

COGNCEPT AND ADHERENCE TO COb
STANDARDS ANL: REQUIREMENTS
=, 3 SUMEF

ENCROACHMENT PERMIT NO.

COUNTY OF ORANGE
EMA. TRAFFIC ENGINEERING DIV

THIS PLAN IS SIGNED BY EMA TRAFFIC fNCI'\IEEHiNr My FOR any pos tinn of the nprareenia

e

G ANL STRIP.NG
€ D. 15 NOT
CY.

3 spsantitios Lot on e only
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TR
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et B ot Ber, ar il
I appeoved by tle puepaer ol

s,
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C. STORM DRAIN AND GRADING IMPROVEMENT PLANS
FOR LANDSLIDE REMEDIATION PREPARED BY
HUNSAKER & ASSOCIATES IN 2000



21,

25
26
27,

29.

34

38

37

GRADING NOTES

COPY OF THE GRADING FLAY SHALL BE ON THE PERMITTED SITE

WHILE WORE IS, W PROGRESS.

CUT AND FILL SLOPES SHALL BE MO STEEPER THAN TWO FOOT HORIZONTAL TO

ONE_FOOT VERTICAL (2:1)

FILLS SHALL BE COMPACTED THRGUGHOUT TO A MINWUM OF 90X RELATVE

COMPACTION ACCRECATE (UG FOR ASPUALT: AREAS SHALL BE COMRACTED. T
LA

rmmmmommmummmﬂmm

OR APPROVED EQUWALENT.
mml‘ﬁ&lﬂfﬂ.t mnxmvmﬁmmmm
ENGINEER AND THE BULDWNG OFFICIL PRIOR TD
nmm

FILLS SHALL BE BENCHED INTD COMPETENT MATERWL PER EMA STANDMRD PLAN
NO. 1322
ALL aﬁmmumxm&wmmmm

MGVEL

RE FRIGR 70 FLACHG ADINTROMAL FILLS.
EXISTING IRRICATION LINES AND CISTERNS SHALL BE REMOVED, OR
W PLACE, APPROVED BY AND SCRS

smmnrmtﬁmmsmasmmmmcmum
OFFICIAL PRIDR TO EXCAVA

THE DESIGN ENGINEER, ﬂ‘ml’ma"mmm
FROVIDE A BLUE TOP WITH ACCOMPANYING WITMESS STAKE, marwmrm
OF EACH PAD REFLECTING THE PAD ELEVATION
&ufﬁwmmssrmsnnmrmsw:rmmr
ELEVATION FOR PRELIMINARY PERMITS.

ALL mwmm;sw&mmmmmnﬁsms
ENGINEER PER

mmm:mnsmu AFTER CLEARING ANTH

CANYON,
SUBORAIN OUTLETS SHALL BE COMPLETED AT THE BEGINMNG OF THE SUBDRAN
CONSTRUCTION,
THE EXACT LOCATION OF THE SHALL BE SURVEYED N THE FELD FOR
AND REFLECTED ON AS—-GRADED PLANS.
ALL CUT SLOPES 9"\([ Bf INVESTIGATED B0TH
ENGINEERING T AND SO0 ENGINEER TO DETERMINE F ANY SLOPE

STWJ'Y PROBLEMS EX\‘Q" SHOULD EXCAVATION DISCLOSE ANY GECK,

HAZARDS OR POTENTIAL GEOLOGICAL HAZARDS, THE ENGINEERING GEOLOGIST AND
SON. ENGINCER SHALL SUBMT RECOMMENDED TREATMENT TO THE BULOING

w‘rmrmwm
SMIM&JWWWCUTMMHMMEMMO
ENGINEERING GEY THE

BUTTRESSING AMD CERTIFY TO THE STABIITY OF THE SLOPE AMD ADUACENT
STRUCTURES UPON COMPLETION,
WHEN CUT PADS ARE BROUGHT TO NEAR CRADE, THE ENGINEERING GECLOGIST AND
SOUL ENGINEER SHALL DETERMINE W THE BEDROCK IS EXTENSIVELY FRACTURED
OR FAULTED AND WILL READILY TRANMSMIT WATER. IF CONSIDERED NECESSARY GY
THE ENCINEERING GEOLOGIST AND S0 ENGIWEER, A COMPACTED FLL BLANKET
Witi BE PLACED

ENGINEERING CEDLOGIST AND SOIL ENGINEER SHALL PERFORM PERIGO
INSPECTIONS AND SUBWT A COMPLETE REPORT AND MAP UPON COMPLETION OF
CRADING,

TH THE PLANS, SPECFICATIONS AND THE CODE WITHN
THEW

PUREW,
THE CAAL ENGINCER SHALL BE AVMLABLE DURING GRADING TO VERWY
COMPLIANCE WITH THE SPECIICATIONS, COOC AND ANY SPECIAL

CONDNTIONS OF THE PEFRANT WITHIN THEW PURMVIEW,
THE PERMTTEE 1S FOR DUST CONTROL IEASUQ[S
SANITARY WMEWTNDWME
THE meva«w PROTECTION OF ALL UMLTIES 'S J'HE RESPONSIBILITY OF
THE PE!
mmmmmwmmmws SHALL
KUHDFDMJ’ECTMWM DURING GRADING,
PRIOR O FINAL APPROVAL, ENGINEER SHALL CERTWFY TO
mfﬂunmmmmcmwrormmm DURTNG  THE
GRADING OPERATION,
ASPHALT CONCRETE SHALL BE CONSTRUCTED PER THE RECLMREMENTS OF
EMA STANDARD PLAN 1805
ACGREGATE BASE SECTION SHALL BE CONSTRUCTED PER EMA STANDARD
MI&N

1 CONCRETE STRUCTURES THAT COME iV CONTACT WITH THE ON=SITE
SOH.S SHALL e{mml’:ﬂ WITH TYPE 5 CEMENT, UNLESS DEEMED

SOLUBLE SULPHATE-CONTENT TESTS CONDUCTED &Y THE

smmm

EXPORT SOW MUST BE TRANSPORTED TO A LEGAL DUMP O To A
INSPECTOR,

" L
OR:  PRIOR TO ROUGH GRADE NELEASE FOR BUNLDING PCRMITS By THE
INSPECTOR, THE SOR ENGINCER Ml SUBMIT FOR
PAVEMENT SECTION RECOMMENDATIONS oW R VALLE
AMALYSIS OF THE MMMDEMCTEO fRAI‘H: INDICES,
PRELIMINATY SO AND GECLOGYT REPORTS AND ALL SUSSEQUENT
REPORTS AS APPROVED Y THE CITY GRADING SECTION ARE
musmmamrurmrmr D GRADING PLAN.
S THROUGH THIS SITE SHALL REMAIN

DRAMNAGE COURSE!

m UNTIL. FACILTIES TO HANGLE FIW WATER ARE APPROVED AND
FUNCTIONAL: HOWEVER, IN ANY CASE, THE PERMWITEE SHALL BE HELD
aﬁfmrgumma OUE TO OBSTRUCTING NATLARAL DRANAGE
ROOF GUTTERS SHALL BE INSTALLED TO PREVENT ROOF DRAINAGE FROW
FALLING ON MANUFACTURED SLOPES.
MPMFMMWWWWMMOMRN

MWMF&WEXUWW
WHICH MAY AFFECT THE LATERAL AND SURMCENT SUPPORT OF THE
ADJOINING PROPERTY. THE NOTICE SHALL STATE THE nW“HI'DEF DEPTH
OF EXCAVATION AND WHEN THE EXCAVATION WILL COMUENCE.

WLLIMMITLEASTJGNYSW
REASOMABLE ACCESS ON THE PERMITTED PROPERTY TO PROTECT IS
SMFURC F HE 50 DESIRES, UNLESS OTHERWISE PROTECTED BY

WDHHC CONSTRUCTION ACTIMTIES SMALL BE LAITED 1O BETWEEN 7:.00

FROM AVALABLE EQUIPMENT, (ATTANARLE NOISE LEVELS ARE SHOWN
W TABLE 4.10.8 OF THE FER.)

NOTICE TO CONTRACTOR

CONTRACTOR AGRLES ME SHALL ASSUME SOLE AND COMPLETE RESPONSEILITY
oR

JOO SITE CONDITIONS DURING THE COURSE OF CONSTRUCTION OF THS

PROJECT, INCLUGING SAFETY OF ALL PERSONS ANG PROPERTY. THAT ThiS
REQUIREMENT SHALL APPLY CONTINOUSLY
WORKING HOURS: AND THAT THE CONTRACTCR

THE OWNER, THE ENGINEER, AND THE CITY OF LAGUNA MGUEL
AND ALL LIERLITY, REAL ALLEGED, IN CONMECTION WITH THE PERFORMANCE OF

D NOT BE LIMTED TO NORMAL
SHALL DEFEND, INDEMNIFY AND MOLD
HARMLESS FROM ANY

o
ON THIS PROJECT, EXCEPTING FOR LIAGK ARISING FROM SOLE

WORK
MNEGLIGENCE OF OWNER, INGINEER, OR CITY OF LAGUNA ADGUEL,

EMISTING UNDERGROUND UTILITIES ARE AS PER AVMABLE RECORDS. THE
CONTRACTOH

R SHALL BE RESPONSIBLE FOR VERVYING THE ACTLAL LOCATRON

AND ELEVATION IN THE FIELD

EROSION CONTROL NOTES

0. HWWWMHMEWMWIFM

OF GRADING. TEMPORARY ERGSION CONTROL DEWCES SHALL REMOVED
AFTER PERMANENT EROSION CONTROL DEVICES
DEEMED NO LONCER NECESSARY BY THE COITY INSPECTOR.

41 IN CASE OF EMERGENCY CALL: TED GELEN
TELE. NO. (914} 405-7108

42 EOUPMENT AND WORKERS FOR EMERGINCY WORK SHALL BE MADE
AVAILABLE AT ALL TIMES DURING THE RAINY SEASON. NECESSARY
BE AVAILAGLE ON SITE AND STOCKPILED AT
LOCATIONS TO Fﬂibﬂf RAPID CONSTRUCTION OF
DEVICES WHEN RAIN
mmmmrwwmmmr
THE APPROVAL OF THE BUNDWNG OFFICIAL

44, AL REMOVASLE ERGSION PROTECTVE DEVICES SHALL BE N PLACE AT
THE END OF EACH WORKING DAY WHEN THE S5—DAY RUN PROSABILITY
FORECAST EXCEEDS 40X.

45, AFTER A RAWSTORM ALL SILT AND DEBRIS SHALL 8F REMOVED FROM
mmmmsmm

48. CRADED AREAS ON THE PERMITTED AREA R MUST DRAIN ARAY

PERIMETEY
FROM THE FACE OF SLOPES AT THE CONCLUSION OF EACH WORKING DAY
ORANACE TO BE DIRECTED TOWARD DESILTING FACILITIES.
AND SHAL

48 THE UNGERSIGNED CIAL ENGINFER SHALL INSPECT AND INSURE THAT
THE WORK 15 M ACCORDANCE WITH THE APPROVED PLANS,
SCNATURE DATE

ADDITIONAL GRADING NOTES

48, ALL CONSTRUCTION VEMICLES OR EQUIPMENT, FIXED OR MOBILE
" A

Mﬂm & (NOISE CONTROL).

1. AND/OR VEMICLE STAGING AREAS SHALL BE LOCATED AS
FAR A5 WWE FROM DRELLINGS.

a2 mafﬂmﬂtmrwﬁm:mm THE NEED FOR
PERMITS FROM OTHER AGENCIES WITH REGLLATOWY
FOR CONSTRUCTION ACTMTIES ASSOCIATED WITH THE WORK AUTHORIZED
ON THIS PLAN.

51 DURWG GRADING OPERATIONS, PERIOOIC WATERING OF AFFECTED AREAS

SHALL BE REQUIRED CONSISTENT WITH SCAGMD RULE 403,

SOU BINDERS ﬂ%ﬂmﬂ O THE CONSTRUCTION SITE AND

CONSTRUCTION EOQUIPMENT SHALL BC PROPERLY TUNED AND MAMNTANED
70 REDUCE POLLUTANT EMISSIONS.
AL TRUCKS HAULING DWRT, SAND, SOIL, AND OTHER LOOSE MATERMLS
wwrﬁwwmcrmmntmm

MATERIAL (5 CARRIED ONTO ADJACENT PUBLIC PAVED
STREETS Mﬂf: SWEPT T REMOVE THE SOIL MATERIAL
Y.

L

50, ALL GRADING AND CONSTR

PERSONNEL SHALL WEAR NOTSE PROTECTION
m»ccmﬂmmsfnrsmrfm SAFETY REGULATIONS.

VICINITY MAP

NOT 10 SCALE

UNDERGROUND SERVICE ALERT

Pl o]
Cantr
form you of shom they w@ netif

MPORTANT NOTICE
Section 4216/4217 of the Governmenl Code reqeires o Dig oler ientii—
calion Mumber be isswed befors o Fermit fo Cecovale” ol be i
For your Dip Mar! 1D, Mumber cofl Undsrgrousy Sarvice Atart
TOLL FREE 1-800—422-4133
Ties working days before you dig.

WWM{’MWW

CITY OF LAGUNA WIGUEL
ROUGH GRADING PLAN

WIGUEL SUMMIT LANDSLIDES REPAIR- PHASE I

_INDEX MAP_

ESTIMATE OF QUANTITIES
TEM] DESCRIPTION

CONST. CONC. TERRACE DRAN PER PF & RD STD. 1321 & DETAL OW SHT, 2 1725

E CONST_ 12' BENCH W/ TERRACE DRAW PER DETAL ON SHT.Z 1475
€ | CONST_CONC, OOWN DRAN PER PF & RD STD. 1327 & DETAL ON SHT. 2 760

CONST. SPLASH WALL (L=10') PER DETAL ON SHTZ 134
CONST. DOWN DRAIN IO PIPE TRANS. PER Pf & KD STD 1331 7
o A A e S 14 e A

CONST, INTERCEPTOR DRAIN PER PF & RD ST.1332

J | WSTALL DESILTING BASW W/ 85" C5P WSER FEw PF & RD STO. 1877

REMOVE PORTION OF EXIST, CONC. DRAN & J0W

REMOVE & DNSPOSE OF CXIST. - DRAINAGE STRUCTURES

CONST, 127x03" AREA DRAIN K/ & DRAN PIPE PER DETAL ON SHT, 7
CONST.,_AREA DRAIN CURE CUTLET PER DETAL ON SHT. 2
CONSY. STAHNCIZED CONSTRUCTION ENTRANCE FER DETAN. ON SHT 2

CONST. GUNITE CHANNEL PER DETAIL ON SHT 7
PROTECT EAISTING CONCRETE ORAINAGE DVTCH
R_| CONST. J.5 TYPE W PER PF & RD STD. 1313
5 | WNSTALL 18" RGP, [1250-D)

I CONST, DRIVEWAY Wal2), Xu=3'
| CONST. 4" AC OVER 8" BASE

]
B - 1 ) I

s

By
&
|
'y

CONTRACTOR T0 CONNECT DRAW OUTLET AT THE FACE OF THE TE-BACK
WAL TO A SEPARATE COLLECTOR PWPE (€ PVC) WHICH CAN OUTLET

|70 BENCH_DRAN, T | is
ca-wrluc‘rm :o pxrtgy EXISTING B" CANYON SUBDRAIN TO NEW DISCHARGE
1 LS

msmL 8“ PH: s‘umw COLLE FIPE TIE— 4. (SCHEMATIC OMLY] 372 LF
| CONSTRUCT &= PVC SUBDRAN AT HEE] OF KEYWAY 375 | LF

EROSION CONTROL

IWSTALL SANDEAG VELOCIY REDUCLR PER PY & RO. 570, 1328 il

CONST. CHECK (AW PER DETAL G SHT_& 1 EA

EARTHWORK QUANTITIES

cuT FiLL
34,812 CY5 113,087 CY5S
240,748 CY5S 240,748 CYS

REMOVAL & RECOMPACT

STRUCTURAL EXCAVATION 8,000 CYS 8,000 CYS
SUB-TOTAL 283,560 CYS 361,845 CYs
15% SHRINKAGE 42,534 Cvs
EXPORT MUD 37,750 Crs
TOTAL 283,560 CYS 442,129 CYS
IMPORT 158,569 CYS
PLAN INDEX

SHEET No.

TTLE SHEET 1

DETALLS 2-3

ROUGH GRADING PLAN — 4

REMOVAL/BOTTOM OF EXCAVATION — 5

EROSION CONTROL PLAN — 6
SUBSURFACE DRAINAGE PLAN ——8o 7
AS-BULT TOPO — 44
AS=BUILT SUBDRAIN — ____ 7A

LEGEND OF ABBREVIATIONS & SYMBOLS

e FOH* OF CURE {100}  EXST. CONTOUR
FLo FLOWUNE E1E, T—l00-—.  PROP, CONTOUR
e TOF OF GRATE ————  PROPERTY LINE
GA GRADE BREAX 2= SHEET FLOW RATE
FG. NG GRADE e GRAGED SWALE
REG ROUGH GRADE —_— CENTERLINE
FS MmN suace -_& . SMAE HGH PONT
W SVERT OF DR ————  nomwr
TF. ToP OF FOOTNG ELEV. 8 SUBORUN
L LENGTH S ARTA DRAN
MIS  NOT D0 SCALE = 0P OF SLOPE
50 STORM DRAN |_I 106 oF SLovE
L T - FIRE HDRANT.

O STROET LIGHT

" WATIR METER

NOTES:

1. IMMEDIATELY AFTER GRADING, THE ENTIRE GRADED AREA WILL BE
REPLANTED AND LANDSCAPED WATH IN-KIND PLANT MATERIAL TO
BLEND IN WITH EXISTING LANDSCAPING.

SEPARATE LANDSCAPING AND IRRIGATION PLAN WILL BE REQUIRED.

2. MAINTENANCE RESPONSIBILITY BY NIGUEL SUMMIT COMMUNITY ASSOCIATION.

ARCHAEOLOGIST &
PALEONTOLOGIST

SOIL ENGINEER &
GEOLOGIST

REVISIONS BENCH MARK JOB ADDRESS
NORII ALCHG. CRORN. WLLEY ARKMAY FROM THE WTERSECTION OF
|— — I'N."M:. m 4155 FT. SOUTN OF TNE CENTERLINE
: LK, AS-gur*| oF IT. EAST o w amw cv H. MEDUN OF VIA ESTORIL
73 ADOED DREERAY AT CLUB HOUSE DRIVE, AC PAVING m“f‘gﬁm’ T T R A PR3 LAGUNA NIGUEL
& COWC. DT, =, JU=31-T0 AMVDEE T4E613
N 3 ADJUST GRADWG ON AREA ALONG WTERXGH PROPERTY
= T - BASIS OF BEARINGS PERMIT NO.
A I3 08,06,/59 | AS-BULT
' ity g et Ay Loy
— - —7p O.C5. HORITON Al AND STATION CPS
iy T3 07/23/59 | 'MS-BORT" | 7ons pemes MEFITW PER RECORDS ON FILE N THE GFFCE OF THE
S ORAVGE COUNTY SURVEYDR
NO. | INIT. DATE | APPD

AMERICAN GEOTECHNICAL

5764 PACIFIC CENTER BLVD
SUITE 112
SAN DNEGO, CA82121
PHONE:(619) 450-4040

RICHARD K.WALSH  R.C.E 54711

PREPARED BY:

HUNSAKER & ASSOCIATES
I R V I N E , I N C

PLANNING

Three Hughes « indne, CA 52618 « PH: (714) 5839010 » PG (FM) 5830759

FPREPARED UNDER THE

®  ENGINEERING ®  SURVEYING

SUPERVISION OF:

RCE 20853 (EXP. 9-30-01)

CITY OF LAGUNA NIGUEL

ROUGH GRADING PLAN
LANDSLIDE REMOVAL

PREPARED FOR:

ooc. §

NIGUEL SUMMIT
COMMUNITY ASSOCIATION
39 ARGONAUT

SUITE 100
LAGUNA NIGUEL,ORANGE COUNTY

-]

WO, 2326—-4 ROUGH GRADING PLAN — NIGUEL SUMMIT LANDSLIDE PHASE o

ROOM

L= \LAGUNA NIGUEL\Z326\GRADING\RG\AS—BUILTA\SHTD!.DWG
02/17/20080



[
| CONSTRUCTION NOTES:

(B)—CONST, CONE. TERRACE DRAN PER PP & RD STD. 1321 & DETAL ON SHT, 2.
(B)—consT. 12° BENCH W/ TERRAGE DRAN PER DETAL ON SHT. . 2.

(©)—CoNST. CONC. DOWNDRMN PER PF & RD STO. 1321 & DETAL ON SHT. 2

@) —coNST. SPLASH WALL (L=107 PER DETAL ON SHT. 2,

(E)—CONST. DOWNSRAUN 10 FIPE TRANS. PER PF & RD STD. 1331 & DETAL ON ST, 2.

(H)—CONST, INTERCEFTOR DRAN PER PF & RD STD. 1332 OW SHT. 2
B

R TNG- MOOFED MLET
=l SEE APPROVED STORM

(L) —HEMOVE & DISPOSE OF EX. CONC. DRANASE STRUCTLRE

(M)—CONST. 127%12° AREA DRAN W/ 4 PVC DRAW PIFE PER DETAL ON SHT, 2
(H)—CONST. AREA DRAN CURS OUTLET PER DETAL ON SHT. 2

(B)—CONST. GUNITE CHANNEL PER DETAL ON SHT, 2

(©)—PAROTECT EXISTMG CONCRETE ORANAGE DITCH
(R)—COoNST. 45, TYPE v PER #F & RD STO. 1313

G —wsTaLL 18" RO, (1250-0)

(T)—CONST. DRNEWAY We12, X=3'

(U)—COWST. 4" AC OVER 5 BASE

BASE COURSE 347 -8
SURFACE COURSE ——— (1,
CRUSHED AGGREGATE —_ NOTC BELOW)

NOTE:
l FOR STORM DRAIN IMPROVEMENT SEE SEPARATE PLAN

NOTE:
DEMOLITION OF EXIST. BUILDING PER SEPARATE PLAN |

- T il l
IJI | 1
\.I__I{-;f |

RAL"B6 i =
11y | | | |
A STORM DRAIN PROFILE

SCALE: HORIZ. 17 = 300
VERT, 1"= §

A T [
RS gl O Ay
N mﬁm O AL EORNER AR 0 GTLEE 08/05/99 | “AS-GUL = PRELIMINARY GRADING PLAN
. DRANAGE A5 WD WS—BL
i [ Es)rmmg;ﬁ:n‘;ummmm /2399 | AS-BUL % ¢ ] ) LAGUNA Lﬂlﬁi{fl&' G&E‘AILNDSUDE
s i m‘ Eis e P | e = s RN Three Hughes, Iruine, CA 92718 (714) 583-1010 APR - 5 2
REVISIONS REVISIONS SHl ; T

040500 LALAGUNA  NIGUELY, 23284 GRADINGY, RO\ AS = BUILT\ SHTO4.DWG
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SEE SOIL ENGINEER'S FINAL REPORT
FOR ADDITIONAL INFORMATION

CONSTRUCTION NOTES: (SCHEMATIC ONLY)

(@) — NSTAL & PVC SUBDRAN COLLECTOR PIPE TE-IN. (SCHEMATIC OWLY)
(10 COLLECT AUNGFF FROM FRENCH ORAN)

PREPARED BY: OWNER:

NIGUEL SUMMIT SUBSURFACE DRAINAGE PLAN

N 3 08/06/99 | ADNIST GRAGNG ON NE CORNER AREA ZE 08/08/99 | “AS-BUR = N 7 H L & A it %
EXTST. DRAWAGE FACALITY. 17 "AS-8ULT -
iy ik /23755 _| ADAIST GRADING TO AVOID GRADIG ONTO COUNTRY CLUB | 07/23/99 | “AS-BUL N s 13,/16/95 _|AGOED CAVEWAY AT CLUD AOUSE DRVE. AC FAYNG & Irvine, Ine. i LAGUNA NIGUEL LANDSLIDE
VLA APARTUENT ool . Plarming - Enginsering - urviying 39 ARGONAUT, 1
NO. | INIT. DATE DATE | APPROVED| | NO. | INIT, 04 = DESCRIPTION DATE Throe Hughes, frvine, CA 52718 (714) 583-1010 LacuniA MGUEL, GRANGE COUNTY LAGUNA NIGUEL APR - 5 e
REVISIONS = REVISIONS _SHEET 7 OF 7 SH é

02/17/2600



CITY OF LAGUNA NIGUEL STORM DRAIN GENERAL NOTES:

1.

10.

117.

12.

1.3.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

ALL CONCRETE IN REINFORCED CONCRETE STRUCTURES MUST BE 3250
POUNDS PER SQUARE INCH. IN 28 DAYS; TYPE OF PORTLAND CEMENT
CONCRETE SHALL BE TYPE V.

ALL PIPE LENGTHS ARE HORIZONTAL PROJECTIONS, UNLESS OTHERWISE
SHOWN.

FOR TRENCH EXCAVATIONS IN NATIVE SOIL, SHORING SHALL BE PROVIDED
TO SATISFY STATE OF CALIFORNIA REQUIREMENTS.

PIPE CONSTRUCTION IN FILL AREA MUST BE COORDINATED WITH THE
GRADING TO INSURE THAT WHEN THE FILL OPERATION HAS BEEN COMPLETED
AT GRADE THERE IS A MINIMUM OF 2 FEET OF FILL ABOVE THE TOP OF PIPE.

ALL WORK MUST BE IN CONFORMANCE WITH THE ORANGE COUNTY E.M.A.
STANDARD SPECIFICATIONS AND MUST BE KEPT ON THE JOB AT
ALL TIMES.

THE CONTRACTOR MUST NOTIFY THE CITY OF LAGUNA NIGUEL INSPECTOR
AT LEAST TWO (2) WORKING DAYS PRIOR TO COMMENCEMENT OF ANY
CONSTRUCTION BY FAX 949-362—4385.

ALL FILLS MUST BE COMPACTED TO 90% RELATIVE COMPACTION AS DETERMINED
BY THE CALIFORINA TEST METHOD NO. 216, 1978 "FIVE LAYER METHOD”
ALL BACKFILL MUST BE FREE OF VEGETABLE MATTER.

ALL SURVEYING REQUIRED FOR VERTICAL AND HORIZONTAL ALIGNMENT MUST
BE PROVIDED BY THE CONTRACTOR OR DEVELOPER AND SUFFICIENT REFERENCE
STAKING MUST BE IN ACCORDANCE WITH THE REQUEST OF THE CITY INSPECTOR.

ALL REINFORCED CONCRETE PIPE MUST BE BEDDED IN ACCORDANCE
WITH PIPE BEDDING DETAIL PER OCEMA STANDARD PLAN 1319

PRIOR TO THE PLACEMENT OF STORM DRAIN IMPROVEMENTS, THE DEVELOPER’S
SOIL ENGINEER SHALL CERTIFY IN WRITING TO THE CITY INSPECTOR

THAT THE STORM DRAIN'S SUBGRADE IS OF ADEQUATE STRENGTH TO SUPPORT
THE STRUCTURES AND ANY ANTICIPATED LOADS.

PRIOR TO THE COMMENCEMENT OF CONSTRUCTION , THE DEVELOPER'S
CONTRACTOR SHALL OBTAIN A PERMIT FROM THE STATE DIVISION OF
INDUSTRIAL SAFETY. A COPY OF THE PERMIT SHALL BE KEPT ON THE JOB
SITE AT ALL TIMES.

WHENEVER APPLICABLE, THE DEVELOPER SHALL OBTAIN A PERMIT FROM
THE STATE DEPARTMENT OF FISH AND GAME IN ACCORDANCE WITH SECTION
1602 OF THE CALIFORNIA FISH AND GAME CODE PRIOR TO COMMENCEMENT
OF CONSTRUCTION.

ALL STEEL THAT IS TO BE CONTINUOUS SHALL BE LAPPED A MINIMUM
OF 45 BAR DIAMETERS.

ALL MATERIALS TESTING FOR THE DRAINAGE FACILITIES SHALL BE
PROVIDED BY THE DEVELOPER OR CONTRACTOR IN ACCORDANCE WITH THE
NUMBER, LOCATION, AND FREQUENCY REQUESTED BY THE CITY INSPECTOR.

CHAMFER ALL EXPOSED EDGES OF CONCRETE 3/4” MIN.

A PERMIT FOR WORK WITHIN EXISTING STREET RIGHT OF WAY IS
REQUIRED FROM THE CITY FOR ANY ENCROACHMENT NECESSARY FOR
CONSTRUCTION IN PUBLIC RIGHT OF WAY.

LENGTH OF MANHOLE STRUCTURES MAY BE INCREASED TO MEET PIPE ENDS
AT OPTION OF CONTRACTOR AS LONG AS REINFORCING STEEL IS CONTINUED
AS REQUIRED. ANY CHANGE IN SPUR LOCATION MUST BE APPROVED

BY THE ENGINEER.

FLOOR OF MANHOLE STRUCTURE SHALL BE STEEL TROWELLED TO SPRING LINE.
BODY OF MANHOLE STRUCTURE, INCLUDING SPUR, MUST BE POURED IN ONE
CONTINUOUS OPERATION, EXCEPT THAT CONSTRUCTION JOINT AT THE

SPRING LINE WITH A LONGITUDINAL KEYWAY IS PERMITTED.

ALL REINFORCING BARS MUST BE SECURELY HELD IN PLACE IN THE FORMS.
TWO—-WAY MATS OF STEEL MUST BE WIRED TOGETHER BOTH WAYS AT
ALTERNATE INTERSECTIONS.

STORM DRAIN BACKFILL FOR ALL FACILITIES WITHIN STREET RIGHT OF

WAY IS TO BE PLACED AND COMPACTED UNDER CITY INSPECTION AND

MEET OR EXCEED CITY MINIMUM STANDARDS. 2 SACK SLURRY TYPE V CEMENT.
ALL PIPE TO BE BANDED AND GROUTED.

RCP SHALL COMPLY WITH ALL A.S.T.M. APPLICABLE STANDARDS.

WORKING WITHIN ORANGE COUNTY FLOOD CONTROL FACILITIES
TO THE PERIOD OF APRIL 15 TO OCTOBER 15.

IS RESTRICTED

ALL LOCAL DEPRESSIONS SHALL BE CONSTRUCTED PER STREET IMPROVEMENT
PLANS IN ACCORDANCE WITH OCEMA STD. PLANS. HOWEVER, ALL CATCH
BASINS WILL BE SHOWN ON STREET IMPROVEMENT PLANS.

THE CONTRACTOR SHALL CONDUCT CONSTRUCTION OPERATIONS IN SUCH
A MANNER THAT STORM OR OTHER WATERS MAY PROCEED UNINTERRUFTED
ALONG THEIR EXISTING STREET OR DRAINAGE COURSES.

IN THE COURSE OF WATER CONTROL, THE CONTRACTOR SHALL CONDUCT
CONSTRUCTION OPERATIONS TO PROTECT WATERS FROM POLLUTION WITH
FUELS, OILS, BITUMENS OR HARMFUL MATERIALS.

LOCAL DEPRESSIONS AND DECKS OF CURB INLETS SHALL NOT BE POURED
UNTIL ADJACENT CURB AND GUTTER HAS BEEN POURED.

IF A DRIVEWAY ENCROACHES WITHIN A LOCAL DEPRESSION TRANSITION,
USE EMA STANDARD PLAN #1308 — TYPE A.

CATCH BASIN CURB SUPPORT SHALL BE CONSTRUCTED PER DATAIL "A”
AS SHOWN ON OCEMA STD. PLAN NO.1306, SHEET 2 OF 2.

SITORM DRAIN R

CITY OF LAGUNA NIGUEL GENERAL NOTES:

1. THIS NOTE HEREIN INCORPORATES BY REFERENCE, THOSE GENERAL NOTES

NUMBERED 1 THROUGH
EDITION AS ADOPTED BY THE CITY OF LAGUNA NIGUEL.

2. THE DEVELOPER / CONTRACTOR SHALL HAVE A COPY OF THE CURRENT OCEMA
STANDARD PLANS ON THE CONSTRUCTION SITE AT ALL TIMES.

3. THE DEVELOPER SHALL FAX CITY OF LAGUNA NIGUEL INSPECTION AT

LEAST 48 HOURS PRIOR TO INSPECTION 949-362—4385.

4. CITY ENCROACHMENT PERMIT REQUIRED. CITY APPROVED PLANS DO NOT RELIEVE
CONTRACTOR/DEVELOPER FROM RESPONSIBILITY TO OBTAIN PUBLIC PROPERTY
PERMIT WHICH SHALL BE AVAILIABLE AT ALL TIMES WORK IS BEING

ACCOMPLISHED IN THE PUBLIC RIGHT OF WAY.

5. ALL CONCRETE CURB AND GUTTER FLOWLINES WITH LESS THAN 1% GRADE
SHALL BE WATER TESTED PRIOR TO FINAL FINISHING TO INSURE PROPER

DRAINAGE WITHOUT UNACCEPTABLE HIGH OR LOW SPOTS.

6. ALL UTILITY TRENCH BACKFILL AND COMPACTION INSPECTION OUTSIDE THE
LIMITS OF DEDICATED STREET RIGHT—OF—WAY SHALL BE PERFORMED BY CITY.

/. ALL DAMAGED CONCRETE SIDEWALKS OR CURBS SHALL BE SAWCUT TO THE NEAR—

17 INCLUSIVE, OF OCEMA STANDARD PLAN

IMPROVEMENT PLANS :

1801, LATEST

ESTIMATE OF QUANTITIES

ITEM | DESCRIPTION QUANTITY | UNIT
REMOVE EXIST. 42" RCP (BETWEE/\/ STA 5+07+ AND 5+80ir) AND PLUG END
OF EXIST. PIPE WITH BRICK AND MORTAR @ STA 5+80 /3 L.F.
/1 REMOVE EXIST. 36" RCP (BETWEE/\/ STA /+93+ AND 8+O7ir) AND PLUG END
OF EXIST. PIPE WITH BRICK AND MORTAR @ STA /+93 8 L.F.
/2 REMOVE EXIST. TEMPORARY 36" CSP (BETWEE/\/ STA 5+15+ AND 8+30i) 325 L.F.
/3 EXTEND EXIST. 8" PVC SUBDRAIN TO EXIST. J.S. @ STA 5+05 (8"15\/C DRA//\/) 265 L.F.
_ _ /4 JOIN EXISTING ol EA.
| | | /5 ADJUST MANHOLE SHAFT TO MATCH FINISFED SURFACE 7 L.S.
/6 REMOVE EXIST. SHAFT OF J.S. @ STA 7+80 DOWN TO ELEV. 404.5 7 L.S.
- - /7 SLURRY BACKFILL ALL ABANDONMENT PORTION OF J.S. & PIPES (BETWEE/\/ STA 5+80+ AND 7+93) 7 L.S.
/8 SEAL OPENING OF EXIST. SHAFT WITH STEEL PLATE AFTER THE COMPLETION OF SLURRY BACKFILL 7 L.S.
81 CONST. INLET TYPE V PER P.F. & R.D STD. PLAN NO. 1305 7 EA.
82 CONST. DOWNDRAIN TO PIPE TRANSITION PER DETAIL ON SHEET 4 4 EA.
. . 93 CONST. J.S. TYPE | PER P.F. & R.D. STD. PLAN NO. 1310 7 EA.
C I— U B |_| O U S - D R ‘\/ - 94 CONST. J.S. TYPE IV PER P.F. & R.D. STD. PLAN NO. 1313 5 EA.
— — 97 CONST. CONCRETE COLLAR PER P.F. & R.D. STD. PLAN NO. 1317 2 EA.
98 CONST. SLOPE ANCHOR PER P.F. & R.D. STD. PLAN NO. 1333 3 EA.
99 INST. ENERGY DISSIPATOR RING PER DETAIL ON SHEET 4 3 EA.
100 CONST. 47 AC OVER 8” BASE (20’ ACCESS R’OAD) 2092 SY.
"07?% 118 INST. 18" R.C.P. (SEE PROFILE FOR D*LOAD) 106 L.F.
43."7)_ 124 INST. 24" R.C.P. (SEE PROFILE FOR D*LOAD) 56 L.F.
136 INST. 36”7 R.C.P. (SEE PROFILE FOR D*LOAD) 16 L.F.
‘ 142 INST. 42”7 R.C.P. (SEE PROFILE FOR D*LOAD) 290 L.F.
144Q€
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NOTICE TO CONTRACTOR NOTICE TO CONTRACTOR
PRO_’ECT CONTRACTOR SHALL VERIFY ALL CONDITIONS AND DIMENSIONS AND SHALL REPORT CONTRACTOR AGREES THAT HE SHALL ASSUME SOLE AND COMPLETE
ALL DISCREPANCIES TO THE ENGINEER PRIOR TO THE COMMENCEMENT OF WORK. RESPONSIBILITY FOR JOB SITE CONDITIONS DURING THE COURSE
SITE OF CONSTRUCTION OF THIS PROJECT, INCLUDING SAFETY OF ALL
PRIOR TO CONSTRUCTION OF ANY CONCRETE STRUCTURE, THE CONTRACTOR SHALL PERSONS AND PROPERTY. THAT THIS REQUIREMENT SHALL APPLY
VERIFY WITH THE SOILS ENGINEER, THE TYPE OF CONCRETE RECOMMENDED. CONTINUOUSLY AND NOT BE LIMITED TO NORMAL WORKING HOURS:
AND THAT THE CONTRACTOR SHALL DEFEND, INDEMNIFY AND HOLD
-}‘ EXISTING UNDERGROUND STRUCTURES : THE OWNER, THE ENGINEER, AND THE COUNTY OF ORANGE HARMLESS
THE EXISTENCE AND LOCATION OF ANY UNDERGROUND UTILITY PIPES OR STRUCTURES FROM ANY AND ALL LIABILITY, REAL OR ALLEGED, IN CONNECTION
OR CONDUITS SHOWN ON THESE PLANS ARE OBTAINED BY A SEARCH OF THE AVAILABLE WITH THE PERFORMANCE OF WORK ON THIS PROJECT, EXCEPTING
RECORDS. TO THE BEST OF OUR KNOWLEDGE, THERE ARE NO EXISTING UTILITIES FOR LIABILITY ARISING FROM SOLE NEGLIGENCE OF OWNER,
EXCEPT AS SHOWN ON THESE PLANS. THE CONTRACTOR IS REQUIRED TO TAKE THE ENGINEER, OR CITY OF LAGUNA NIGUEL.
Racikc COASTH/G/-/wAy PRECAUTIONARY MEASURES TO PROTECT THE UTILITY LINES SHOWN AND ANY OTHER
\ LINES NOT OF RECORD OR NOT SHOWN ON THESE PLANS. IT SHALL BE THE CONTRACTORS

EST TRANSVERSE SCORE MARK OR ADJUSTABLE CONTROL JOINT OR WEAKENED
IN CONFORMANCE WITH THE APPLICABLE PROVI—

PLANE JOINT AND REPLACED
SIONS OF OCEMA STANDARD PLANS.

8. DEVELOPER SHALL MAINTAIN ADJACENT STREETS IN A NEAT, CLEAN, DUST
FREE AND SANITARY CONDITION AT ALL TIMES AND TO THE SATISFACTION

OF CITY’S INSPECTOR.

THE ADJACENT STREETS SHALL BE KEPT CLEAN

OF DEBRIS, WITH DUST AND OTHER NUISANCE BEING CONTROLLED AT ALL

TIMES.

DEVELOPER SHALL BE RESPONSIBLE FOR ANY CLEAN UP ON ADJACENT

STREETS AFFECTED BY HIS CONSTRUCTION, METHOD OF STREET CLEANING

SHALL BE BY DRY SWEEPING OF ALL PAVED AREAS.

NO STOCKPILING OF

BUILDING MATERIALS WITHIN THE CITY RIGHT—OF—=WAY WITHOUT THE PER-—

MISSION OF THE CITY’S INSPECTOR.

9. PRIOR TO FINAL ACCEPTANCE OF STREET IMPROVEMENTS, ALL STREET PAVE-
MENT, STRIPING AND STENCILING WITHIN THE PERIMETER OF THE CONSTRUC—
TION PROJECT WILL BE RESTORED TO A "LIKE NEW” CONDITION, IN A MAN—

NER MEETING THE APPROVAL OF THE DIRECTOR OF PUBLIC WORKS.

ALL

STRIPING AND STENCILING SHALL BE ACCORDING TO STANDARD PLAN NO.1807,

NOTE 17.

10. TRAFFIC SHALL BE MAINTAINED AT ALL TIMES AND SHALL BE PROTECTED
WITH ADEQUATE BARRICADES, LIGHTS, SIGNS AND WARNING DEVICES AS PER
THE CURRENT STATE OF CALIFORNIA, DEPARTMENT OF TRANSPORTATION, MAN-—
UAL OF TRAFFIC CONTROLS AND TO THE DIRECTIONS OF THE CITY'S

INSPECTOR.

17. OCEMA STANDARD PLANS SHALL TAKE PRECEDENCE OVER ANY CONFLICTS EX-—

CEPT FOR STANDARD PLANS AFFECTING UTILITY COMPANIES,
STANDARDS ARE MORE STRINGENT.

IF THEIR

12. ANY UTILITIES UNDER PAVED AREAS OF STREETS SHALL HAVE A MINIMUM
OF 30" COVER AND DEVELOPER SHALL PROVIDE PRIVATE LABORATORY
COMPACTION CERTIFICATION FOR ALL UNDERGROUND UTILITIES PRIOR TO ANY

PAVING.
THE PRIVATE [ABORATORY PRIOR TO ANY TESTING.

DEVELOPER SHALL SET UP A MEETING WITH THE INSPECTOR AND

13. A.C. PAVEMENT PLACED UNDER CARPORTS ,/ ROOFS SHALL BE SLURRY SEALED
IN ACCORDANCE WITH SECTION 302—4 "EMULSION—AGGREGATE SLURRY”
OF THE STD. SPECIFICATION FOR PUBLIC WORKS CONSTRUCTION,

1988 EDITION, BEFORE FINAL ACCEPTANCE.

14. NO CONCENTRATED FLOWS ACROSS ASPHALT PAVEMENT WITHOUT CITY

VICINITY MAP

NOT TO SCALE

UNDERGROUND SERVICE ALERT

'? Call:Toll FREE

1=800
422—-4133

RESPONSIBILITY TO NOTIFY THE OWNERS OF THE UTILITIES OR STRUCTURES CONCERNED
BEFORE STARTING WORK. CONTRACTOR FURTHER ASSUMES ALL LIABLITY AND
RESPONSIBILITY FOR THE UNDERGROUND UTILITY PIPES, CONDUITS OR STRUCTURES
SHOWN OR NOT SHOWN ON THESE PLANS.
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INSPECTOR’S APPROVAL. LINE "B”
15. PAVEMENT SECTION DETERMINED BY OCEMA MATERIALS LAB. 5°AC/ 6”AB (MIN.) TWO WORKING DAYS BEFORE YOU DIG ANWAN [
16. ALL CONCRETE (INCLUDING SIDEWALK & C&G) TO BE 560—C 3250 PS), TYPE \/ CEMENT. et e oo Center
the center. There could be other utilities
17. CLUBHOUSE DRIVE SHALL REQUIRE A TYPE Il SLURRY SEAL. (FULL WIDTH OF STREET) : ;
IN ADDITION TO PAVEMENT REPLACEMENT DETAIL. e v oF whom thay i center wil INDEX MAP PLAN INDEX
SHEET No.
TITLE SHEET 1
MAP DATE IDENTIFIER STORM DRAIN PLAN & PROFILE (LINE "B”, LATERALS
DATE_OF LATEST CHANGE TO THIS MAP "B_o” "B_3" 4 ”3—4”) 2
BY: T.Y. ’ ’
| DATE OF THIS PLOT | 2 £
STORM DRAIN PLAN & PROFILE (LATERALS "B—1", &
[ 12/T8/20 ] i 5
ACCESS ROAD AND DETAIL 4
BENCHMARK BASIS OF BEARINGS
NORTH ALONG CROWN VALLEY PARKWAY FROM THE INTERSECTION OF THE BEARINGS SHOWN HEREON ARE BASED ON THE BEARING BETWEEN
NATIONAL PAR OF CLUBHOUSE DRIVE, 415.5 FT. SOUTH OF THE CENTERLINE 0.C.S. HORIZONTAL CONTROL STATION GPS NO. 7564 AND STATION GPS NO. ENCROACHMENT PERMIT NO. NUMBER CITY OF LAGUNA NIGUEL
OF THE SOUTHBOUND LA FT. EAST OF THE CENTER OF THE MEDIAN OF 7565 BEING N0O7°48°37"W PER RECORDS ON FILE IN THE OFFICE OF THE CITY APPROVED PLANS DO NOT RELIEVE CONTRACTOR/DEVELOPER FROM PUBLIC WORKS DEPARTMENT
CROWN VALLEY PARKWAY TO THE SOUTH CORNER OF A 3 FT. BY 9.5 FT. ORANGE COUNTY SURVEYOR. RESPONSIBILITY TO OBTAIN PUBLIC PROPERTY PERMIT WHICH SHALL
CONCRETE CATCH Drol, IR L JISHER THAN THE GUTTE. NO. 20653 BE AVAILIABLE ON THE JOB AT ALL TIMES WORK IS BEING
: ;348 Exp. 9/30/01 ACCOMPLISHED IN THE PUBLIC RIGHT OF WAY. APPROVED BY:  KEN MONTGOMERY
DEVELOPER:
gg;\//)G//\/ZADNC;Y 08/%24?9 R.C.E. 22402 EXPIRATION DATE
NIGUEL SUMMIT HOME OWNER ASSOCIATION THIS PLAN IS SIGNED FOR CONCEPT AND ADHERENCE TO STANDARDS
AND REQUIREMENTS ONLY.
TONY YANG  08/03/99 | JIM KO 08,/03/99 CITY IS NOT RESPONSIBLE FOR DESIGN, ASSUMPTIONS, OR ACCURACY.
DRAWN BY DATE CHECKED BY DATE
SO/LS/GEOLOG/ST SITE ADDRESS
PREPARED BY IMPROVEMENT PLANS
HUNSAKER & ASSOCIATES| AMERICAN GEOTECHNICAL
ROV OINE . N TITLE SHEET
PLANNING =  ENGINEERING =  SURVEYING 22725 OLD CANAL ROAD
Three Hughes = Irvine, CA 92618 = PH: (949) 583-1010 = FX: (949) 583-0759 YORBA LINDA, CA 92887
TEL (774) 685—-3900 SHEET 1 OF 4
FAX (774) 685—-3909
NO. DESCRIPTION SHT. APPROVED DATE :
DATE: STORM DRAIN REPLACEMENT KOIPII
REVISIONS JM KO  R.CE 206535 EXP. 9/30/01

L:\Laguna Niguel\ 2326\ imp\storm\Sht01.dwg
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Ww.0. 2326—4



@ MY SHAFT 77
_ 39— 7 [ A
_/z,3+00. 00 2z_//:///_f/P/Z £y
ABOYE AsLTM / Y > |t
G@nl AVl[/ //Q , * 4Zﬁ_ - ] X g:
XIST. @ MH SHAF \ =l oy -9
= 7+80(18 |LINE "B’ / w® T T
NER = QL
: INISHED  SURFACE Lray /}’ Sl =S
) CTHSET EESER /Ty Sy
RoRE — < Ul = L Iy 2R S
% — \ g . - Il // i\j % % § IN"bl_.'tL \Uhll_A(J‘t F!l‘”Sl I D S Il\ A(:E-/\ ij 3 Q
< = — 9 ~ .
Sis / \ AN s —| EXISTING Slg == A gl o
3 = 410 / > P A e IEREP gy 390 EN Ve 41 S
SIE FINISHED- SURFACE L = R UP=ENVZay) e 2 A
Sl | /] EXISTING —~_ | / \ AR AN T, i Ty
} A \/ v ¢ N /
ST e L SROUND - P o RS2 % By )
4 L& N S A2 PN d
\\ By > Tl = G A R N l
Sh : T S A Pl s 380 400 /
i Ed 7 P paiiP< ol ||\ ]| X 3 %
S & Z 7 N 7 = 3 S -
NER% 3 /// % &t = e XISt EEUBD%/Z ﬁ/fr‘, § I/XL\%V % > 7 K-\(%
A1 \ ST 3 AN .
A AN 'S ) / S > % //, 0 // ET/CB/F EXTLEI;IIB /’ 4 /J < y V)/Qy » /),/
== . iy S N Pt e ) T 2 e } IK
— ! P D)
37 |// 6\60 20N // / / / "DVe—DRA 7 ;J;////:V Z %J{\ c:i:l :J 20 270 d ui,>‘> 390 / N
o < JIV ©|> // / /%ﬁ // é;//ﬁ/ Z z ’59/,\ s ,\‘bQ PG &Z)O,
\\ ‘D 1 — > = 7, “ Y/ <
202 D\ LIy hi - _/ , » ) BE=r7/ /RN K YR <
) T o [N = = -~ Z .
& 55 2% 7 N | 258, / / // =7 p” N
G G ’ N COIT K i AN
e D) % (31 C)/( L N - — — // X 7L = 2 [ . !
S o K R & T LD TN » 27 ezzm0 | o % (4.25) 380 %
= o I G S 4’42@ =T | N G4 1 L2 Z &= = S | Il NG y o
2 et Al VT T[T MNP _ KZET 8l JHIIEE RS o <
E ;0 i A \ L _____—_-_—__-::===——:==="" VJ\\‘& :5” / R% N|™ Q- - LC Q
o & I =EFIT oI~ . | 0 A= Q= 3 A ' 5
3 8] L NEEa= = 0 (3=0.0144) N Ll ==K | W Z ( kS e A S S S = < N
+ r /\U5> \/'l N _____=:__::::-—— r \ [ * 7 ) =7 <2 LI (@) O (e &) N 0
455' =L INSTL 2853 I FL T 270 '//#/( N N B A P~V 2 il 55 Le® (G AR S N < S = o N <
181 R.¢.P.|(125030) ’ /m&| = s ‘Q* 4\6 EXISTING _} \Wv S A% E % A § S S & = 7-20" S A
AT o [ &L 42"RCP M IR SN E.{l > L Sl 3 o —T 1| ar rice] (izsoio)
A y . w0 | ™M 2 I~ . P 7
LINE_"B—2" Q7,7 4 ™ 2 S 2| 2 5 |12 b < THICK WALL 1 1/2” MIN. CLEAR REINF.
(= [ = D—Z @ ; N Y ) — a | & NN , It X
y ‘ £ | lNr B’ allG S19 LIS |38 | |1 INST 24.28 LA |~ HINE-—"B=~4"
: Q LITNC & ||S || & | & 18" RIC.P (1750-D) a
- J — SO
Sl s = 2118 s 2
\g N (0)} =~ g ) = Sann S
INREY: . il S S LINE "B—3"
NN N SUS _|© consT/ vetociny Reucers Iv | |S Y
Y 1+ ST [ EVERY[JOINT (8 0C), 3 REQUIRED S
(4.67) 1| |1 INST 289.81 I.F. 42"\ R.C.P. |(1500-D) Sl | | S |NST 14.60 LA 36" RCP. (1750-D) X
THICK WALL 1] 1/2” MIN.| CLEAR |REINF. T 1717 T [THIGK WALL 1(1/2” MIN. CLEAR REINF. | |
PROFILE SCALES N EXIST. 36" RCP TO REMAIN
’ ’ i ° ° / ] OATA_TABLE CONSTRUCTION NOTES
HORIZ.: "= 40’
% NOTE TO CONTRACTOR: NOTE_TO CONTRACTOR: NOTE_TO CONTRACTOR: . O | BEARING/DELTA RADIUS LENCTH TANGENT
CONTRACTOR TO FIELD VERIFY EXISTING PIPE CONTRACTOR IS TO CLEAN ENTIRE EXISTING ALL REINFORCED STORM DRAIN VERT.: "= 8 O 21°01°07" 150.00 55.03 27.83 REMOVE EXIST. 42" RCP (BETWEEN STA 5+07+ AND 5+80%) AND PLUG END
INVERT PRIOR TO START CONSTRUCTION AND STORM DRAIN SYSTEM TO THE SATISFACTION PIPE TO BE TYPE V CEMENT. 051 724" 90.00 .44 2265 OF EXIST. PIPE WITH BRICK AND MORTAR @ STA 5+80
REPORT ANY DISCREPANCIES TO ENGINEER. %CEQA '\III\CI:IS_:PECTOR PRIOR TO FINAL 3 o o o — @ REMOVE EXIST. 36" RCP (BETWEEN STA 7493 AND 8+074) AND PLUG END
) : : : : OF EXIST. PIPE WITH BRICK AND MORTAR @ STA 7+93
< © 04°03'35 90.00 6.38 379 @7 REMOVE EXIST. TEMPORARY 36" CSP (BETWEEN STA 5+15+ AND 8+30+)
/ \ I © L 09°17°46 90.00 14.60 /.32 @— EXTEND EXIST. 8 PVC SUBDRAIN TO EXIST. J.S. @ STA 5+05 (8’PVC DRAIN)
- N JOIN' EXISTING
.o AN
\ / L] N (75— ADJUST MANHOLE SHAFT TO MATCH FINISFED SURFACE
S = EXISTING J.S. N REMOVE EXIST. SHAFT OF J.S. @ STA 7+80 DOWN TO ELEV. 404.5
s EXISTING < s COUNTRY CLUB VILLA APARTMENT N @— SLURRY BACKFILL ALL ABANDONMENT PORTION OF J.S. & PIPES
2 -~ 48%RcP SN AN (BETWEEN STA 5+80+ AND 7+93)
= T "B” Wy TRACT 12431 IS SEAL OPENING OF EXIST. SHAFT WITH STEEL PLATE AFTER THE COMPLETION OF SLURRY BACKFILL
S =\ (NEB) SE y S ‘
===z ==EEEETTT AN N = NN
T A NN e 3 e EXISTING J.S. . CONST. DOWNDRAIN TO PIPE TRANSITION PER DETAIL ON SHEET 4
= Pp N0 Y = %’ A % SN CONST. J.S. TYPE | PER P.F. & R.D. STD. PLAN NO. 1310
AN Ly | \\ >
< OPERTY | N0 g =G /4 N CONST. J.S. TYPE IV PER P.F. & RD. STD. PLAN NO. 1313
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= /\ b e RIS 2 iy 2y RS CONST. SLOPE ANCHOR PER P.F. & R.D. STD. PLAN NO. 1333
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S =< \~ S Tl N (99) INST. ENERGY DISSIPATOR RING PER DETAIL ON SHEET 4
&) . SIRSER S|S
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SEE SHEET NO.-3 | 7\\\\ S\~ 3 EXISTING 5 S EXISTING S.D. EASEMENT INST. 36" R.C.P. (SEE PROFILE FOR D—LOAD)
at Sead — 42°RCP APPROX. LOCATION INST. 42" R.C.P. (SEE PROFILE FOR D—LOAD) S
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"B’ 5+07.44 6+14.17 | 154.9| 42" | 0.1209 | 0.013| 3.40 | 16.23| 0.0209 | 1.63 | 35.24| 16.10| 0.0237 N 4{%3%3%0W /yjjzf/
"B’ 6+14.17 7+97.25 | 150.4| 42" | 0.1209 |0.013| 3.39 | 1578 | 0.0196 | 1.60 | 35.00| 15.63 | 0.0223 4 )
N ” V /
B 8+16.27 8+30.87 | 148.4| 36" | 0.4463 | 0.013| FULL | —~ | ——— | 1.19 | 56.70| 20.99| 0.0495 Y )/
T EXISTING J.S. ,\& 7 l"éégpor %IT'%HJN'?EETONTJE'M%Rl
e AR BY: T.Y.
"B-2" 1404.55 1+33.08 1.6 | 18" | 0.1058 |0.013| 0.47 | 3.33 | 0.0049 | 022 | 9.87 | 0.91 | 0.0002 9 —» g:V%Ng;\D%?g &STPO%OLE Y 7 : 33715755 I
P , . J.S. CONNECTION” POINT /TO BE DETERMINED IN--THE | FIELD. X
B-3 1+03.88 1+28.16 26 | 18" | 0.2734 |0.013| 0.61 | 3.84 | 0.0050 | 0.22 | 1592 | 1.47 | 0.0006 L/NE B’ PRIOR TO START CONSTRUCTION) CONTACTOR T8 WA THE DaAGED e ) i N //,/ /
"B-4" 1407.20 1+16.57 45 | 18" | 0.9059 | 0.013| 0.81 | 459 | 0.0056 | 0.22 | 28.60| 2.55 | 0.0018 REPLACE WITH NEW 36" RCP, !

IMPROVEMENT PLANS

STORM DRAIN PLAN & PROFILE
PROPOSED S.D. REPLACEMENT \(BETWEEN STA 5+07 |&| 7+97)

LIES WITHIN EXISTING>S.D. EASEMENT. (L/NE ”B”, LATERALS ”B_Z”, ”B_J”, & ”5_4”)

SHEET 2 OF 4

STORM DRAIN REPLACEMENT KOIPII
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PROFILE SCALES
% NOTE TO CONTRACTOR: HORIZ.: 7”= 40 NOTE TO CONTRACTOR: NOTE TO CONTRACTOR:
CONTRACTOR TO FIELD VERIFY EXISTING PIPE VERT.: "= & ALL REINFORCED STORM DRAIN CONTRACTOR IS TO CLEAN ENTIRE EXISTING
INVERT PRIOR TO START CONSTRUCTION AND PIPE TO BE TYPE V CEMENT. STORM DRAIN SYSTEM TO THE SATISFACTION
REPORT ANY DISCREPANCIES TO ENGINEER. OF CITY INSPECTOR PRIOR TO FINAL CONSTRUCTION NOTES
ACCEPTANCE.
JOIN EXISTING
o | CONST. INLET TYPE V PER P.F. & R.D. STD. PLAN NO. 1305
ARt | CONST. DOWNDRAIN TO PIPE TRANSITION PER DETAIL ON SHEET 4
| wel _| CONST. J.S. TYPE IV PER P.F. & R.D. STD. PLAN NO. 1313
11 »
COUNTRY CLUB VILLA APARTMENT Kl — @7 INST. 18" R.C.P. (SEE PROFILE FOR D—LOAD)
TRACT 92439 | i i | @— INST. 24” R.C.P. (SEE PROFILE FOR D—LOAD)
| | |
iR |
i 2
|1 LINE "B-3”
11
: Il SEE SHEET ‘WO, 2 HYDRAULIC DAT
/ \ il | LINE STA to STA Qo | DA So n | D | v Sc Dn | Vo | W Sf
J> / > EX/ST/NG'{ H ' "B—1" 14+03.40 1459.09 3.8 | 24” | 0.0400 [0.013| 0.68 | 4.01 | 0.0045 | 0.39 | 8.75 | 1.21 | 0.0003
42°RCP | !/ | "B—5" | 1+02.93 1+44.63 | 3.1 | 18" | 0.1759 |0.013| 0.67 | 4.06 | 0.0052 | 0.27 [14.37| 1.75 | 0.0009
L (LINE "B”) | | | H
SCALE: 1" = 40 i EXIST. S.D. EASEMENT
I/ I S
|t / I
ENE /// /
Lg Lzu /// / p2) »
S =H 7 TN UNE "B=2
|
2|9 /| SEE SHEET NO. 2 —_
o Zi 7 L, @ LINE. “B-5
-~ / 9
N > EXISTING N-7843'56" W
? § W | 36°RCP 4=79°05"06"
Q= —— (LINE "2”)
/ /1’}/

EXIST. STORM DRAIN TO BE PROTECTED DURING GRADING OPERATION

% i:i:—::_::—::—::—:i::::.__:::::::::::::::::::_::::::::::::::::_
2y ‘\'/
EXISTING a7 N
48”RCP / ///// 3
(LNE"B") /N7, e .
/ /// YA | & $ &'
/ 7 / / LR DS
/ P = Ly ~—
0/ <= < s
/ 7./ 3 N |9
ad S RN
Ny ¥ S
ay LINE "B—1" S
Y T S ®
LY N 38°1048" E =

|\ A=800000 2l IMPROVEMENT PLANS
PROPERTY LINE T

STORM DRAIN PLAN & PROFILE
| S— (LATERALS "B—-1", & "B-5")

I | BY:TY. | SHEET 3 OF 4
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20’_0”

77’_0”

VARIES

PROVIDE 3/4"X2” NOTCH IN HEADWALL
AND DOWN DRAIN TO RECEIVE GRATING

"0"0"0"0‘Q'Q‘Q'Q‘Q'Q‘Q‘v‘v"v‘v‘v SETKE KKK Y
????"”’0”0*‘ ”””0"0”’0’00/

77777 7777777
R R R R R SIS LA LLLLLLL T,
A.AoAo‘oA0A0&A0A0A0A0AA&AA0.?a?o?o?0?0?0?0?0?02020202020:0:’:?:?:?:?:?:?:?:?’f"””"”””’:’z’z’z‘v’v"

INTERCEPTOR DRAIN \/

PER GRADING PLAN

XX

20’ ACCESS ROAD

SECTION A-A

N.T.S.

DOWN DRAIN

| 2'-0" VARIES WITH SLOPE
~
—— SEE DETAIL BELOW
— /
[ 1 -
@) O cg @) @) y +
- - R ( \ {
N A
D N
> ’
%)
| SEE CONSTRUCTION NOTES §
FOR PAVED DRAINAGE < N
b DEVICES HEREON
— AD
PIPE SIZE AND F.L. PER /r \
TYPE PER PLAN 41 GRADING PLAN g
/ DA \
N N % > — b B ¢
| \ > o > 1 s
& [ & ] ]
AN i 5 5-0 6
F.L. PER 4'=0
PROFILE
SECTION A-A SECTION B—-B
B WELD WASHERS TO REMOVABLE GRATE
R 2”
- ‘*L EXPOSE 1—1/4" PORTION OF
/ v \ THREADED ANCHOR BOLT 3/16”
\3—
|t 3160 i TYP.
TYP. e yJ:H
A | A > O
‘ I N > ‘ ‘A v
Iy \l- D
’ l = g N
| P
| A
/ I N 2| >
N #4 PERIMETER SUPPORT BARS s Mo
s - >
#4 GALV. SUPPORT — 4 f | > P
BARS @ 9” O.C. / 5 ( s
g M/ X ‘ 1/2”X6” GALV. ANCHOR BOLTS
™ ? A NOTES: SET IN CONCRETE (4 TOTAL)
— = #4 GALV. BARS AT 3" 0.C. WELDED

PLAN VIEW

TO GALV. #4 SUPPORT BARS

GROUND SHALL BE PRE—WETTED TO THE SATISFACTION OF THE BUILDING
OFFICIAL PRIOR TO PLACEMENT OF CONCRETE.

MATERIAL FOR CONSTRUCTION OF DOWN DRAIN SHALL BE CONCRETE
REINFORCED WITH 6°X6" W1.4XW1.4 WELDED WIRE FABRIC.

DOWN DRAIN TO PIPE TRANSITION SHALL NOT BE USED WITHIN PUBLIC
ROAD RIGHT—OF—WAY.

GRATE SHALL BE HOT DIP GALVANIZED AFTER FABRICATION.

MODIFIED DOWN DRAIN TO PIPE TRANSITION

N.T.S.

< EXIST. SD.490 —~
EASEMENF-S— 2185~ N

‘I '_
Plg
()
(]
o
N
1/2" RAD. (TYP.) f 1
- 6 1/4" DRAINGE -
NOTCH 2’—0"
A T=PIPE WALL
THICKNESS

SECTION A — A

GENERAL NOTES

1. CONTACT THE GOVERNMENT AGENCY PRIOR TO MANUFACTURE FOR
RECOMMENDED CONCRETE MIX AND TEST PROCEDURE

2. CONCRETE RINGS SHALL BE OF 5000 PSI

3. THE RINGS SHALL BE PRECAST WITH STANDARD TONGUE AND
GROVE AS AS SHOWN

4. DRAINAGE NOTCH OF PRECAST SECTIONS SHALL BE PLACED ON THE
PIPE INVERT AND CENTERED ON THE PIPE CENTERLINE

5. ALL REINFORCING STEEL SHALL HAVE THE SAME CONCRETE COVER
AS THAT OF THE ADJOINING PIPE SECTION

6. CONSTRUCT PRECAST CONCRETE PIPE PER SECTION 207-2 OF THE
STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION

7. MINIMUM STRENGTH FOR THE PRECAST PIPE SECTION SHALL BE
EQUIVALENT TO ADJOINING CONCRETE PIPE SHOWN ON THE GENERAL
PLAN

8. JOINTS BETWEEN THE RINGS AND ADJACENT PIPE SECTIONS SHALL
BE SEALED WITH HENRY'S PLASTIC CEMENT #208 ASTM D—2822 OR
APPROVED EQUIVALENT BY DESIGN ENGINEER

9. ALL CONCRETE TO BE TYPE V CEMENT.

ENERGY DISSIPATOR RING DETAILS

430

9 9 N.T.S.

40’

SCALE: 17

420
410

NAMOYD

AVAMNIYd AJTIVA

50" TRANSITION

CROSS SLOPE
FROM -2%Z T0 +2%

AN
COUNTRY CLUB VILLA APARTMENT EXSTNG >

(LINE "8") ey, T~
AN AN
SO \\
” N AN
TRACT 124381 48 RCP TN N
N (LNE"B") N

EXISTING
42"RCP -

CONSTRUCTION NOTES
CONST. 4" AC OVER 8" BASE (20 ACCESS ROAD)

BASE COURSE ——————  (3/4" llI-B-3)
SURFACE COURSE ————  (1/2" llI-C-3)
CRUSHED AGGREGATE BASE  (SEE NOTE BELOW)

CITY OF LAGUNA NIGUEL
SPECIFICATION FOR CRUSHED AGGREGATE BASE

Unless otherwise approved by the City Engineer, the following specification for crushed
aggregate base from the Standard Specifications for Public Works Construction (Green book)

construction. Crushed slag base, crushed miscellaneous base, processed miscellaneous base and
select subbase shall not be not be used unless approved by the City Engineer.

200—-2.2.1 General.

Crushed aggregate base shall consist entirely of crushed rock and rock dust

conforming to the requirements of 200—1.1 and 200—-1.2. In the absence of available rock dust,
sand of comparable gradation will be acceptable.

200—-2.2.2 Grading.
The aggregate shall be uniformly graded and shall conform to TABLE 200-2.2.2 (A).

latest edition shall be applied to all materials to be used as base material under asphalt for street

IMPROVEMENT PLANS

DATE IDENTIFIER
MAP

DATE OF LATEST CHANGE TO THIS

BY:TY. |

ACCESS ROAD AND DETAIL

DATE OF THIS PLOT
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D. STORM DRAIN IMPROVEMENT PLANS FOR TRACT
9650 PREPARED BY HUNSAKER & ASSOCIATES
IN 2000



QUA:TE:Y ESTIMATEa I IMPROVEMENT PLANS :

BLHEZ F GENERAL %OTCS CONT, | GENERAL NOTES
; 8 ~7 1219 LF SEAER NOTES OI z s s i SEE OCIMA STANDARD PLaw &30
Al oo ‘2 ey . HOTIFY IKSPECTOR: iT 15 IMPERATIVE THAT THE PERMITTEE MOTIFY THE 1. ALL WORK SHALL CONFORM TO THE STANDARD SPECIFICATIONS (STAN
T3) £ o 2 @ | & %F | 1 1§ SEWER SYSTEM AS SHOKK ON THESE PLANS SHALL BE CONSTRUCTED IN ACCOR- ' o ORAGE COUNTY CONSTRUCTION 1tSPECTOR. AT LEAST 48 HOURS PRIOR TO prr b TR AL S b D ALearg {SIAIARD SPECIFICATIOhS
18)_Azmmove Eig A o s DAICE WITH THE STAN A ! ! ; : 10K STARTING LORK UHDER THIS PERTIT. 6e3- : ; A e WNGE CNTY £ IRO:-
3 s A S DAGCE WITH THE STANDARD DRANLWGS AND SPECIFICATLKS NF THE HOUL TON- NG HORE DA it 3-29 MENTAL MAKAGEMENT AGENCY. UFVELDPMENT, AMU THE CURRENT DRANGL COUNTY MARUAL
g BuOHE P Eectver -_I;t-gi}]?::rg gl:mm. clan;ngrcwn SHALL mssnn:. COPY 0F THE STANDARD T ” OF WARNING SIGNS, LIGHTS, AND UEVICES FOM USE IN WORK LPON HIGHWAYS, EACH OF
-5, = SPE 1065 AND DRAWINGS ON THE JOB SITE AT ALL TIMES. . oM WCE:  AMY CONDITION M B TUE PEOULATIONS, ATTACHMENTS, THE MOST RECENT DATE ADORT 1 F 150 o
LC3 __56_2,7/;? Aot i:g{??ngﬂ{i'ﬂmgnskm CODIFLED ORDIIANCE ,5-3-27 10 6-3-80) AND ALL THE DATE APYED, BY THE LONRD. 05 SURERTI Sk
) T &./m;w (&m r‘&;}? &5 SEWER CONNECTIONS: 4-INCH HOUSE CONNECTIONS (47-VCP)} ARE TO BE LE LAWS, RULES AND/OR REGULATIONS OF DRANGE COURTY OR AHY 2. PRIOR TO CONSTRUCTLON On PROJECTS CTHEDR THAM TRACTS SInxS i ’
3 ".ﬁ';’-’ STRL CONSTRUCTED FROM THE SEWER MAIR TO THE PROPERTY LINE FOR EACH LOT. OTHER PUBLIC AGENCY. PERTINFNT TO THE WORK I THE FACE OF TMIS PERIIT SINUTE ORDER PROJLCTS, COMTRACTOR (S‘U:[t OBTAIN A r"tin?;v;a([w }nrr‘rn:l:;q'g{ &
L #oleid HUST BE COMPLIED WITH. COUNTY ENVIRONIENTAL MANAGEMENT AGENCY.

3, ALL SEWER HDUSE CONNECTIONS SHALL BE PLACED PRIOR TO SURFACING OF STREETS.

‘8)_ Loric. Semer Lrcsecmiernl |

- WDRKITIG HOUTS: ALL WORK SHALL BE PERFORMED WITHIN THE WORKING HOURS OF 3. THE CONTRACTOR SHALL TELEPHONE THE ORANGE COUNTY e y
-ﬁ-E’*E"”‘ wAMOLSE, EFT_ | 4, THE DISTRICT'S INSPECTOR SHALL BE NOTIFIED AT LEAST 48 HOURS PRIOR 10 THE DRANGE COUNTY THY IROIMIENTAL MANAGENENT AGERCY PERMIT INSPECTION AGENCY AT LEAST 24 wmingtﬁmgé mlu:n!:fmuc“tmllnrucn‘“::" AL MAMGERE
.‘,9 COMMENCING WORK UM THE SEWERS. PHONE (718) 752-0505. FOUR 14} COPIES OF GEO‘U"- UHLESS PRIOR ARAANGEMENTS HAVE BEEN MADE WITH THE [NSPECTION : :
1 :?:;T”PRMD mus%zucn:}:: D’Lnllsmir;:;lir_ DE FURNISHED TO TME OFFICE OF THE GROUP. 4. ALL UNDERGROUND UTILITIES SHALL DE IMSTALLED PRIOR TC SURFATING OF STREETS
RICT'S ENGINEER PRIDR TO RE FOR |WSPECT 10, THE [NSTALLATION OF UK 0 : ( F I
SGRVEY MONUMENTS: 1T IS IMPLRATIVE THAT THE PEWNITTEF NDVIFY THE SURVEY HIGHHAYS REQUIRES Eﬂ:’itﬁ ngﬁmm F.\:ﬁftié'5?.533?i;"ﬁ.«i’ééﬁé'ﬁfﬁlp’“
5, ALL SEWER LEHGTHS ARE CALCULATED ON HORIZONTAL DISTANCES. OFFICE, PHONE (714) B824-3499, OF THE DRARGE COULTY ENVIRDNMENTAL NMANAGEMENT ASSISTANT DIRECTOR, EMA DF\'ELOP"'I(NT‘ : ) .
AGEHCY AT LEAST A8 HOURS PRIOR TO REMOVING OR REPLACING ANY SURVEY MOMAMENTS. :
AT g ALL BONUMENTS SHALL BE REPLACED AT THE PERMITTEE'S EXPEMSE AMD MUST BE 5. 4t ACCORDANCE WITH ORANGE COUNTY NRDINANCE R-3-27 THRU h-3-80 ey
_8wce L Y AIR PRESSURE TESTING OF SEWERS REPLACED 1M KIND WITHIN 0.01 FEET OF THEIR ORIGINAL HORIZONTAL AND VERTICAL PAVEMERT DISTURBED BY THE consTltucl(],ﬂN nrfuuuznémfwﬁumSMLLF-T?:;:sr:[«hLlIm
)8 CAP Cisea 0 _ | SfTTELE LOCATION. UNLESS OTHERKISE SPECIFIED I WRITING. SECTION 6-1-31. BL COVERED BY A PERMIT ISSUEL LY THE (RANGE COUNTY ENVIRDNMENTAL MANAGENTNT
B Gwre Lo/ Sl §. WHERE THE DIFFERENCE [N ELEVATION BETWEN THE INVERT OF THE UPPER MANHOLE AGENCY . ;
) Frme 4 o Aacerr Bl oL STRUCTURE ANO THE [WWERT OF THE LOWFR MANHOLE STRUCTURE 1S MORE THAN 10 MIHIMUM COVER: THE UPPER'IOST PORTION NF AHY PIPELINE OR OTHER FACILITY SHALI
N2 . f/_‘f?_ __,éé?’fe?ff £ Flaserr ok FEET (10'). THE 8-INCH VCP SEWER AND LATERALS SHALL BE AIR TESTED AS BE_INSTALLED %0T LESS THAN THIRTY INCHES (30%) BELOW THE LOWEST PORTION OF 6. WHEREVER RELATIVE COMPACTION 1S SPECIFIED *0 BE GETERMINED BY TEST NETHOD
) 2 xE Taaonyl Sleeve FOLLOAS : THE ROADMAY SURFACE OR DITCH. nO. CALIF. 216. THE RELATIVE COMPACYION WILL BE DETERFINED 8V TEST HFTIOD
= SO =T L = N ) < : 2 NG, LIF. 216 UOR 23}, THE ARTA, AS STATED 1N TEST MLYNOD NO, CALIF, £3
ROMCL R THE CONTRACTOR SHALL PLUG THE ENDS OF THE SEWER LINES BEING JESTED STALDARD SPECIFICATIONS: UWAESS OTHERMISE INDICATED 74 TME PERMIT, ALL HORK HAY BE REFRCSENTED BY ONE UR MDRE 18D1WINUAL !rsrssnfg_ LIF, &31.

SHALL BE DOHE 18 ACCORDARCE W1TH THE STATE OF CALIFORKIA SIANDRRD SPECIFICATIONS

LATEST !SSUL WHICH HAVE GEE% ADOPTED AS THE CRANGE COUNTY STANDARD SPECIFICATIONS, T LAGORATORY MAXINUM DERSITY TESTS SHALL BE FER "FTHOD 2 OF SECTIOY 211-2.0
THE CORRCCTON FOR OVERSIZE MATERTAL A% STATED [N TPST METHMD H0. Cﬂlif; i"lh
SHELL BE REPLACED WITH WOTE 2 OF A.S5.7.M. DI5ST.

MITH PLUGS AND BRACE THE £NDS OF THE PIPE WHERE NEEOED. THE LINE
SHALL BE SUPPLIED WITH AIR UNTIL 3-1/2 PSI GAGE PRESSURE HAS BEEN
REACHED, AT WHICH TIME THE FLOW TO THE PIPE SMALL BE SWUT OFF. THE
ENGINCER WILL THEW ACCURATELY DETERMINF THE TIME LOSS OF | PS1 GAGE
PRESSURE 1% THE RANGE FROM 3 PSI GAGE PRESSURE T0 2 PS[ GAGE PRESSURE.
THE INPHT OF AIR SHALL NOT EXCEED 5 PSI GAGE PRUSSURE. REGULATED BY

A 5 PS] PRESSURE REGULATING VALVE.

) A2°L
_RLC Thruel Black
Ao Lrlasse aie

%)__ A 1
gy Llzrrores A & S TP Soi |
& _

-2 —

8. STRUCTURAL SECTION AND SUBLRADE COMPRLTINN REQUIREMENTS 10 OF DETERMINED BY
THE DRAGEE COUNTY ENVIRDNMENTAL MANAGLMEMT AGENCY 'S MATERIALS EMGINFER

THE AIR TEST EQUIPHENT SHALL BE APPROVED BY THE ENGINEER. THE TIME
LOSS OF 1 P51 GAGE PRESSURE SHALL NOT BE LESS THAN SIXTY (€0} SECONDS.
THE CONTRACTOR SHALL MAKE SUCH REPAIRS AS ARE KECESSARY TO THE SAT-

| 9 IEF DRIVEUAY DEPRESSIONS ARE MADE IN ARY CURB, DRIVEVAY APPROACHES ARE THIK
CONSIDERED T0 BE PART OF THE IMPROVEMENT PLAN AND Shail AL CONSTRUCTED 1%
' ACCORDANCE WITH ORARGE COUNTY ENVIRONMDKTAL MAMAGEMENT AGENCY STANUARD PLan

Cormrers Cressermer/ |
B ChecE Lalns
g

C By Hertly Ualve

8L L ISFACTION OF THE ENGINEER TO ELIMINATE THE [XCESSIVE LEAKASE. TEST gk 0. 209.
Slorncars' 2 Gervice ¢ Melr /0 &3, EQUIPHENT SHALL BE AVAILABLE ON THE JOB AT ALL TIMES WHEN ATR PRESSURE XETEZ
| WETHOD 15 USED. L e e SroE 0. ALL LOT CORKERS SHALL BE SET IN ACCORDANCE WiTH THE RECCRDED TRACT MAP,
Bl o) BRVERTNT STENCH. 1. MONUMENTS BRE TQ BE SET PER THE RLOUIAENENTS NF THE DFTICE OF THE COUKTY

]
o Svor e

| SURVEYOR AND SUBDIVISION CODE AND LAND SUBNTYORS ACT.

i %_ Fressure Eeaiing z‘gy@ér__i ~ o |

F’ Wi 12. TREES SHALL NOT BE PLARTED IN DRANGE COUNTY RIGHT-NF-HAY UNLESS A PERELT
R = T P HAS BECI DETAINED FROM THE CRANGE COUNTY ERVIRQIMENTAL MWAMAGEMEMT AGENCY.

%

'_'@ | Yl Il ]
. a‘- - 13. ADVERTISING SIGHNS WILL SBT BE PERMITTED MITHI™ STRECT RIGHT.OF- pr
@ FTOEM PEANY : § 'y SHEET INDEX COUKTY CODITTED ORDIHANCE 6-1-69. R b G
ST RSN ! iy , )
_3) o Lxveling T8 ZaL2 | /& | | étli Iy /4 _TITLE SHEET 18, E;&l:}.gzihm;h?%mcm% :éﬂsrmm DIRECTOR. (A DFVELUMIERT OF ORANGE COUKTY.
7 o} - o === H i 1 ACEN WG WITHIN THE SCOPE OF 1HIS AUTHNRITY, JHOD SHALL
I %_ ﬁ_ﬁfl"_ ifaz Z_ | BLE | ' v i z SEWEE £ WATEE  JMIEOVEMENTS ACT AS THE REPRESENTATIVE OF THE COUNTY DUPIKE THE TER® OF INE CRNIRACT,
By Seestbar Sheevere Tgos B || 257 : Qf!l 2 scwise § wy IAIDPOVEATETS AILBOX TISTALLATION TO BE {1l CONFORMANCE NITH 0.C.E.M.A. STD. PLAK 211 or 212
By  SEECPAROL LA ] Y M =€ TEE INIAIROVEMENTS LOCATION APPROVED BY LOCAL POSTMASTER. >
B et pe ¥ | iz (¥ 4 STOENT TEAN _ IMFEDVEIEN 7S WATER NOTES
: lrifel Tooe T Y% ] 1y ! ;
‘.?““ T > o) | S T 5. S7BEAS LGN IMFCOVENMENTS |, THE WATER SYSTEM SHALL CONFORM T0 THE MOULTON-NIGUEL VATLR DISIRICT'S "STAUDARD
22 Lacs/ Cgorsesior (Ao G )| Ilm LE oy |\ & T RNATE & SPECIFICATIONS FOR DOMESTIC WATER SYSTEM® AS LAST REVISED. THE COUTHACION SHALL
33)  emeiion Sbecive 7ol ll '[ N - 7 STEEE T MVFBYEAS 7S WAE A COPY OF THESE PLANS AND THE STANDARD SPECIFICATIONS G THE JUB Ay ALL TIMES.
B IZELCA- 2 |- L3547 1 :“I: ! 7 NG TE \STREUL 7 MPTEOVEA RS2, Tk DISTRICT ENGINEER SHALL BE FURNISHED WITH FOUR CORIES OF APRROVED CORSTRICTION
4, Corcrele coldar | ‘l 'l a5 SUBLEY CONTEDL MAP PLAHS PRIOR TO STARTING COMSTRUCTION.
Ly tief Hamduell Srreeters N - _ 3. THE DISTRICT INSPECTOR SHALL BE NOTIFIED AT LEAST TWO WORKING DAYS PRIOR T0 BE-
P Em -Ego 4 || : :i| 9 S TONTEDL AT4E GINNING CONSTRUCTION OR ANY INSTECTION. CALL (718) 752-0505.
9 : O DU PSRN 1 sid
s T - p— i ):2” o SEWER MTES (O 1 1 : '|‘ | !ll!| a, WATER MALNS SHALL BC INSTALLED 6 FEET GFF THE CURB FACE. UN ESS (NDICATED OIHFR-
k) S ivar Srreacieie (e ? R WISE. AKD PRIOR TO PAVING OF THE STREETS.
%) soLcs-ap S [ FSLA L 1. N ORI TOPRNENT RCCIIETAL USE OF THE NEY SEAER PRIOR TO COMPLETION AND ‘I 5. FIRE HYDRANTS AND BLONOFFS SHALL D [NSTALLED PER MOULTON-NIGUEL WATER DISTRICT'S
& B P e G ACCEPTANCE, THE OUTLET OR IHLET TO EXITING TIC-IN SAWOLE(s) SHALL BE SEALED \ e IRE NYDRANTS SHALL BE INSTALLED 24 FROM THE FACE OF THE CURD WARE
- e i —_— WITH BROKEN BRICK AND MURTAR. INSTALLATION OF THESE PLUGS SHALL BE RPPROVED SIDEWALKS ARE NOT ADJACENT TO CURBS. WHERE SIDEWALKS ARE ADJACEHT 10 CURBS FIRL 1VORANT,
&) _AC. AR z BY THE ENGINLER. PLUGS SHALL BE REMOVED AT THE TIME OF FINAL ACCEPTANCE. | SHALL BE PLACED BEWIND THE SIDFMALK PER DETAILS 5-3 OF THE "STANDARD SPECIFICATIUNS
| FOR DOMESTIC WATER SYSTEMS," ALL NYDRAKTS SHALL BE CENTERED [N A 3'-D" SOUARE, 4"

<) LLorra Fost

- 8. CONTRACTOR SHALL VERIFY THE MORIZONTAL AND VERTICAL LOCATION OF ALL UTILITY
) Ezmetb Bearm

CROSSINGS BEFORE CONSTRUCTING ANY SEWERS IN THIZ PROJECT.

THICK. CONCRETE PAD. WHERE FIRE WYORANTS ARE WEQUIRED AT STRERT INTERSECTIONS, THE
EDGE OF THE PAD SHALL BE SET AT THE B.C.R.

INOEX VAP

oty - — =
o el &
o e Basr Sesire? 8. (MITHIEECO.CCAY PIPE STUBS .IND THE ELRST JOINT OUTAF MISHOLES SHALLBE1.+F001 SCALL 1ol 6. IHE DEVELOPCR SHALL FURNISH THE WOULTON-MIGUEL WATER DISTRICT WITH CASLMINTS FOR
_@"— elte,” B G = Y ('3 LS ACASERR0 PR TAC HIAE M, OE S } % AL #ORTIONS OF THE SYSTEM QUTSIDE THE PUELIC KIGHT-OF -MAY. THESL EASTMINTS SPALL
) ! o ATANCE .
o AL Cver A8 7 | 10, SURVEYOR 10 STAKE THE LOGATION OF ALL WYE FITTINGS. AL WOUSE LATERALS NOT AE RECORDEL PRIOR TO FINAL ACCERTANCE

i NORMAL TO STREET SEWER TO HAVE END OF LATERAL AT PRIPERTY LINE STAXED AND

Teyee 17 Cenrto £ Guter
TIED TO A PROPERTY CORNER AS SHOWN ON THE PLANS.

) Ty B/ Corts (5T |
5 Pl Villey Gottler
T Lrowaoe iHeser

= i HIGHHAYS, MUST BE BORED OR TUNNELLED. ALL BORL

I ALL FLANGED COWMECTIONS SHALL BL COATED WITH TWO COATS OF 10 MILS CACH OF E € 244
AFTLR INSTALLATION THCLUDING RUTS. BOLTS, AND FANGES.

11. TYPE 11 BEDDING SHALL BE USED WHERE SILTSTOME, SANDSTOME. OR ROCKY CONDITIONS GENERAL NOTES CONT.

M) FACI o iy } CTE E L - ATER DI Y.
ARE ENCOUNTERED IN THE PIPE ZONE OR AS DETERMINED BY THE DISTRICT'S INSPECTOR. a2n  qunnELL TMG OP BORING: 8. W) FACILITY TO BE BACKFILLED UNTIL INSPECTED BY THE MOULTON HIGUEL W 5TR

ALL IAPROVED STREFTS, AS SHOWH OM THE HASTER PLAN e
=T

16 ELLIKG AND PLACING CONDU]TS, 9, SHUTDMWN OF EXISTING WATER LINES TO FACILITATE CONMECTION TO EXISTING FACILITIES

A CE Gl BOZ04 |12, THE MOULTUN-NIGUEL WATER DISTRICT WILL INSPECT AND PAINTAIN ALL & VeP HALN CASTNG AND PIPELINES SHALL BE DONE it SUCH A MANVER THAT THE ERISTITR DRIVING L SHALL BE CODRDINATED WITH THE MOULTON-NIGUEL WATER DISTRICT.
£ Prrineamy Aopromes b _ Z208F | LINE SENERS AND MANAOLES. THE DISTRICT WILL NOT INSPECT OR MAINTAIN 4" RND  \if{( ®o1 BE HISTURBED. IF A CRSING 1S INSTALLFD 10 RECEIVE W COUALLT O PIFTEE- S/ 7TE
= ZIEEE s = £% VCP LATERALS TO THE BUILDINGS. THE GRANGE COUNTY DEPARTMENT OF BUILDING ALL VO1DS BETWEEN THE CASING AND (UNGAITT SHALL BE FILLED HITH GROUT OR SAT:. BORE 10, THL CONTRACTOR SHALL OBTATH A EXCAVATION PERMIT TROM 1NE ORRGE COUNTY KOAD
& 5Wfffﬁfxgwﬁx§._£!ar ﬂ?z&f AND SAFETY WILL INSPECT AND VERLFY ALL 4" x 6" VCP TO THE BUILDINGS. P17 SHALL NOT ENCROACH HITHIN 5 FEET FROM EDGE OF PAVENENT T R L Tam o1 CORSTRIETION.
” !, = 1

B A L = == AEZ 113, T0E CONTRACTOR SHALL OBTAIN AN EXCAVATION PERKIT FROM THE 0.C.R.D. PRIOR 53. SERVICE CORNECTIONS: MUST BE INSTALLED AT AN AKGLE OF NINETY (90) PEGREES FROM 11, WATER WOUSE CONNECTION LATERALS SHALL BE FNSTALLED 10 THE PRUPERTY LINE PRIOR
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