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Preliminary Hydrology Study

DATE: June 9, 2022

TO: City of Brea

FR: R.A. Smith

CC:

RE: Brea Mall Expansion Preliminary H & H Report

Section 1 — Project Description

The proposed redevelopment is located at 1065 Brea Mall, in Brea California. The property is bound by
Randolph Avenue to the west, E Birch Street to the north, State College Boulevard to the East, and
Imperial Highway to the south. The existing site was previously developed and the project is proposing
demolition of the existing Sears Building and associated pedestrian access. Additionally, the existing A.C.
Parking lot is proposed to be demolished. The existing utilities servicing the Sears Building are proposed
to be removed, and utilities that are passing through the existing parking lot are proposed to be re-routed
adjacent to the proposed redevelopment.

The proposed redevelopment has both a residential and retail component. The Westernmost building is a
proposed Fitness Center, which includes outdoor pool area(s). The Fitness Center is serviced by a new
at-grade loading area with access from the proposed ring road via service road. The service road also
provides access to the trash enclosure for waste management. On the westerly side of the Fitness center,
adjacent to Randolph Avenue, there is an existing landscape area that drains onto the project site. To
mitigate this area a new v-ditch is provided to capture this run-on and discharge it to the existing public
storm drain within Randolph via the existing drain inlet to remain. This existing inlet to remain is located
within the existing parking lot to be demolished. The area draining to this v-ditch is entirely pervious
landscaping within the landscape setback. See Exhibit within Attachment 3 for reference.

The southernmost building is a multi-level building with 383 proposed residential dwelling units and three
parking levels. There is access to the subterranean parking level (residents only) from the Southwest,
from to the middle parking level from the North (retail only), and to the upper parking level (residents only)
from the East. All ingress/egress to the parking levels will be accessible from the proposed ring road.

The proposed buildings on the Northeasterly side of the redevelopment (within the exiting Sears footprint)
consist of a Sporting Goods Store on the upper level, and a series of retail/restaurants on the lower level.
Each of the proposed buildings will have their own respective at-grade loading docks. All loading/service

areas will be at-grade. Note that Retail B/C and Sporting Goods will abut and connect to the existing mall.
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The existing ring road will be reconfigured with a new A.C. Pavement ring road that provides vehicular
access to the proposed Fitness Center, Restaurants/Retail Shops, Sporting Goods Store and Residential
Complex. It is anticipated that the existing ring road to the south of the redevelopment will be utilized for
new utilities and/or utility re-routing. As such, there will be new A.C. Pavement within these trenching
locations and it is assumed that the entirety of the existing ring road will be removed and replaced in this
location. This new ring road will maintain the existing grades along the southerly side and will drain
towards the curb and gutter adjacent to the residential building.

There is a proposed paseo containing hardscape, softscape, and landscaping between Retail Buildings
A-D. This area will provide a place for pedestrians to lounge, walk and provides access between the
different uses.

There is a new ADS chamber system proposed for infiltration of the Design Capture Volume for water
quality. The disturbed area of the ADS Chamber system will not be captured as this area will generally
follow existing drainage patterns at full buildout of the project. To capture a sufficient area for mitigation of
the chamber footprint, a small portion of the upper level will be reconfigured with new valley gutters and a
new inlet and capture existing runoff for a greater area than the chamber system footprint. The ADS
Chamber system is provided for both water quality treatment/infiltration and hydromodification. See
separate WQMP including water quality and hydromodification design information.

The disturbed area of the project site is approximately 638,312sf (14.65ac). As discussed above, there is
a portion of the disturbed area (23,415sf) that will not be treated in lieu of treating a larger portion of the
existing parking lot run-on (27,405sf). The hydrologic area for the WQMP and Hydrology report is
642,302sf (14.75ac) as denoted in the subsequent Exhibits and Calculations.

There will be proposed landscaping on the project site within the parking lot areas, the paseo, and
adjacent to the proposed buildings. However, at this time the quantity of landscaping/pervious areas has
not been finalized. For the purposes of this report, it is conservatively assumed that the entirety of the
proposed redevelopment is 100% impervious.

See Existing Hydrology Map (HYD-01) in Attachment 2 and Proposed Hydrology Map (HYD-02) in
Attachment 3. Exhibits HYD-03 through HYD-04 in Attachment 3 provide Details of the proposed
Chamber System along with the proposed trash full capture filters for the new catch basins.

Page 2
L-2



A summary of the Hydrologic Areas are provided below:

Existing Summary [Hydrologic Area (sf) |Hydrologic Area (ac) [Impervious (sf) [Impervious (ac) |Pervious (sf) |Pervious (ac)
Existing 642,302 14.75 606,975 13.93 35,327 |0.81
Area 1 (West) 486,917 11.18 460,137 10.56 26,780 (0.61
Area 2 (East) 104,200 2.39 98,469 2.26 5,731 (0.13
Area 3 (Central) 51,185 1.18 51,185 1.18 - 0.00

As shown in the Existing Hydrology Map (HYD-01) there are three existing drainage areas that fall within
the project footprint. Per the City of Brea Master Plan of Drainage (see Attachment 6) the entirety of the
project footprint (including these three drainage areas) falls within the Fullerton Creek Watershed.

Existing Area 1 (West) is conveyed westerly to the public storm drain system within Randolph Avenue,
which conveys the runoff southerly towards the downstream Concentration Point identified as “304XG” in
the City’s Master Plan of Drainage. Concentration Point “304XG” is located at the intersections of
Randolph Avenue and Imperial Highway. Similarly, Existing Area 2 (East) is conveyed southerly towards
the storm drain system within the ring road, which runs southwesterly towards the public storm drain line
within Imperial Highway. From there the runoff is conveyed westerly to the same downstream
Concentration Point identified as “304XG” in the City’s Master Plan of Drainage. From this Concentration
Point the runoff is conveyed southerly via public storm drain to an existing vegetated channel south of
Imperial Highway and just south of the cul-de-sac on Randolph Avenue. This channel conveys the flow
southeasterly under State College Boulevard and ultimately to Fullerton Creek.

Existing Area 3 (Central) consists of the easterly portion of the Sears roof runoff, which drains easterly via
roof drain towards the existing public storm drain line (within easement) that runs southerly through the
existing mall parking lot and across State College Boulevard. The downstream Point of Concentration of
this line is “334K”. From this Point of Concentration the runoff is conveyed southerly and discharges to a
vegetated channel south of Imperial Highway. This channel drains to a point of confluence with the
aforementioned channel of Areas 1 & 2, just upstream of Concentration Point “348XK”, and ultimately to
Fullerton Creek.

See Existing Hydrology Map (HYD-01) in Attachment 2. See also Attachment 5 for the Orange County
Drainage Facilities Map, Attachment 6 for applicable sheets from City of Brea Master Plan of Drainage,
and Attachment 7 for applicable As-Builts from the City of Brea, Brea Mall, and C-Below.
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The proposed hydrologic areas are assumed to be 100% impervious for this purposes of this preliminary
drainage study. See Summary below:

Proposed Hydrologic Area (sf) [Hydrologic Area (ac) |Impervious (sf) |Impervious (ac) |Pervious (sf) |Pervious (ac)
DA #1A 10,550 (0.24 10,550 0.24 - 0.00
DA #1B 26,195 10.60 26,195 0.60 - 0.00
DA #1C 87,805 [2.02 87,805 2.02 - 0.00
DA #1D 15,920 (0.37 15,920 0.37 - 0.00
DA #1E 94,956 [2.18 94,956 2.18 - 0.00
DA #1F 46,830 [1.08 46,830 1.08 - 0.00
DA #1G 59,930 [1.38 59,930 1.38 - 0.00
DA #1H 10,740 [0.25 10,740 0.25 - 0.00
DA #1I 64,095 |1.47 64,095 1.47 - 0.00
DA #2A 61,900 |1.42 61,900 1.42 - 0.00
DA #2B 17,665 [0.41 17,665 0.41 - 0.00
DA #2C 135,065 |[3.10 135,065 3.10 - 0.00
DA #2D 10,651 (0.24 10,651 0.24 - 0.00

Proposed DMA #1 (upper and lower hydrologic areas) drains via sheet flow and storm drain pipe to the
proposed Infiltration Chamber for treatment and full infiltration of the required Design Capture Volume.
See separate WQMP Report for design calculations. In storm events greater than the design storm, the
Chamber system will overflow westerly towards the public storm drain system in Randolph Avenue. From
there the overflow runoff will follow the existing drainage patterns outlined above to Point of Concentration
“304XG" as outlined in the City’s Master Plan of Drainage. From there the overflow will ultimately drain to
Fullerton Creek. This drainage pattern is consistent with the Existing Area 1 (west) and Existing Area 2
(east) drainage pattern.

The existing Sears roof drain runoff is identified as Existing Area 3 (Central). This roof drain has been
removed with the demolition of the Sears Building. As such, there are no proposed flows from the
redevelopment that drain to Concentration Point “348XK”. However, there is an existing 8” roof drain
(near the existing mall service court) that is to be re-routed (as needed) to avoid conflict with the new
building.

In addition to the redeveloped area as discussed above, there are three existing pipes containing runoff
from existing upstream developments that are to be re-routed, bypass the project site, and discharge
directly to the public storm drain system on Randolph Avenue. These pipes are identified in Attachment 3,
but are not included in table above as the flows did not originate from the hydrologic area that is being
analyzed.

See Proposed Hydrology Map (HYD-02) in Attachment 3.
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Section 2 — Hydrology Requirements

This H & H Report is provided to show that the project will satisfy the following hydrology requirements
outlined by the Orange County Hydrology Manual and City of Brea Master Plan of Drainage. The
methodology discussed in the Orange County Hydrology Manual, and latest addendum, was used to
satisfy the requirements below:

1. Rational Methodology Hydrology Analysis of existing and post-development peak 10yr, 25yr, and
100yr storm flow rates, including mitigation measures to reduce peak flows to existing conditions
if necessary.

2. Hydraulic Grade Line Analysis for 10yr, 25yr, and 100yr peak flows to ensure Hydraulic Grade
Line is below the ground surface to prevent ponding.
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Section 3 — Hydrology/Hydraulic Analysis of pre vs. post 100-year
Peak Flows

The hydrologic analysis was performed in accordance with the Orange County Rational Methodology
outlined in the Orange County Hydrology Manual and its latest addendum. The addendum limits the initial
drainage area to 300ft. The rainfall intensity was determined from the appropriate intensity-duration-
frequency (IDF) curve for the particular area of study. Orange County uses different IDF curves
depending on whether the location is a mountainous or non-mountaneous region. Since this site is below
2,000 in elevation the main precipitation intensities for non-mountainous areas was used. Figure B-3 from
the Orange County Hydrology Manual was used for finding the intensities. The Fp used is 0.25 for Soil
Group C soils. See applicable Sections from the Hydrology Manual in Attachment 1 of this Report.

As described in Section 1 above and shown in the Proposed Hydrology Exhibit (HYD-02 in Attachment 3)
the proposed site contains a series of new storm drain infrastructure. Each pipe run corresponds to a
travel time (Tt) which results in a higher time of concentration and a lower intensity. The Manning’s
Equation was used to calculate the velocity within each pipe. (Note that at this time the full
hydrology/hydraulic analysis of each roof drain is not included in this Report as this is a Preliminary
Study, and roof drain locations have not been finalized).

Manning Equation:

Where k =1.49

A = Flow Area of the Pipe (sf)
P = Wetted Perimeter (ft)

Q = Discharge Flow Rate (cfs)
S = Slope (ft/ft)

V = Velocity (ft/s)

The travel time can be found by dividing the pipe length by the velocity and multiplying the value by by 60
to get the travel time in minutes:

Tt (min) = [pipe length (ft)] / [velocity (ft/s) * 60 (sec/min)]

In addition to reducing the peak flows another important aspect of the design is to size the storm drain
pipes to accommodate the runoff from the 10yr, 25yr, and 100yr peak flows. Using the Manning’s
Equation above, the peak flows (Q) for the 10yr, 25yr, and 100yr storm were calculated for each
proposed drainage area. The pipes were sized for a capacity to bypass peak flows from all three storm
events whilst maintaining a minimum velocity of 2.0 ft/s.

Note that all existing pipes onsite are RCP, which correspond to a Manning’s n Value of 0.013. The
proposed private onsite storm drain lines are HDPE (0.012), and the proposed public bypass line is RCP
(0.013).
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Drainage Area #1 consists of the “lower” level drainage from the Fitness Center, Retail A-D, as well as the
adjacent pavement/hardscape/softscape areas. Drainage Area #1 has been broken into a series of
subareas with the upstream area identified as Node 1 on the Proposed Hydrology Exhibit. All flows from
Drainage Area #1 drain to the proposed ADS Chamber System for infiltration. The convergence of flows
from DA #1 and DA #2 is at Node 10 on the Proposed Hydrology Exhibit.

Drainage Area #2 consists of the “upper” level drainage from the Residential Building, Sporting Goods
Building, and adjacent pavement/hardscape/softscape areas. Drainage Area #2 has been broken into a
series of subareas with the usptream area identified as Node 11. All flows from Drainage Area #2 drain to
the proposed ADS Chamber System for infiltration. The convergence of flows from DA #1 and DA #2 is at
Node 10 on the Proposed Hydrology Exhibit.

There is an overflow pipe discharging from the basin that contains the combined flows from Drainage
Areas 1 and 2. This overflow pipe drains to the public storm drain line within Randolph Avenue at Node
15 as shown on the Proposed Hydrology Map.

Hydrology Calculations for these drainage areas and subareas were performed using a spreadsheet

based on the Hydrology Manual and Methodology as discussed above. The results are depicted in
(Attachment 4) and as summarized below:

10yr Peak Hydrology Analysis

10yr Pre-Development
Rational Analysis Coefficient, C |Intensity (in/hr) |Area (ac) |Downstream Concentration Point |Q10 (cfs)
Area 1l- West 0.90 3.53 11.18 |304XG 40.70
Area 2 -East 0.90 4.06 2.39 |304XG 8.71
Area 3 - Central 0.90 4.06 1.18 (334K 4.29
Existing Combined Flows to Downstream Concentration Point 304XG 49.41
Existing Combined Flows to Downstream Concentration Point 334K 4.29
10yr Post-Development
Rational Analysis Coefficient, C |Intensity (in/hr) |Area (ac) |Downstream Concentration Point [Q10 (cfs)
DA #1 (part of DMA #1) |0.90 2.72 9.57 | 304XG 31.66
DA #2 (part of DMA #1) |0.90 3.30 5.17 | 304XG 16.19
Proposed Combined Flows to Downstream Concentration Point 304XG 47.85
Proposed Combined Flows to Downstream Concentration Point 334K 0.00
Page 7
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25yr Peak Hydrology Analysis

25yr Pre-Development

Rational Analysis Coefficient, C |Intensity (in/hr) |Area (ac) |Downstream Concentration Point [Q25 (cfs)
Area 1- West 0.90 4.20 11.18 (304XG 48.39
Area 2 -East 0.90 4.82 2.39 [304XG 10.36
Area 3 - Central 0.90 4.82 1.18 |334K 5.10
Existing Combined Flows to Downstream Concentration Point 304XG 58.75
Existing Combined Flows to Downstream Concentration Point 334K 5.10

25yr Post-Development

Rational Analysis Coefficient, C [Intensity (in/hr) |Area (ac) [Downstream Concentration Point [Q25 (cfs)
DA #1 (part of DMA #1) |0.90 3.25 9.57 | 304XG 37.66
DA #2 (part of DMA #1) (0.90 3.93 5.17 | 304XG 19.28
Proposed Combined Flows to Downstream Concentration Point 304XG 56.94
Proposed Combined Flows to Downstream Concentration Point 334K 0.00
100yr Peak Hydrology Analysis
100yr Pre-Development
Rational Analysis Coefficient, C |Intensity (in/hr) |Area (ac) |Downstream Concentration Point |Q100 (cfs)
Area 1- West 0.90 5.38 11.18 [304XG 62.11
Area 2 -East 0.90 6.19 2.39 |304XG 13.29
Area 3 - Central 0.90 6.19 1.18 |334K 6.54
Existing Combined Flows to Downstream Concentration Point 304XG 75.40
Existing Combined Flows to Downstream Concentration Point 334K 6.54
100yr Post-Development
Rational Analysis Coefficient, C [Intensity (in/hr) [Area (ac) |Downstream Concentration Point [Q100 (cfs)
DA #1 (part of DMA #1) [0.90 4.15 9.57 | 304XG 48.26
DA #2 (part of DMA #1) |0.90 5.02 5.17 | 304XG 24.68
Proposed Combined Flows to Downstream Concentration Point 304XG 72.94
Proposed Combined Flows to Downstream Concentration Point 334K 0.00
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As depicted above and in Attachment 4 (Orange County Rational Methodology Spreadsheet) the flows to
the storm drain system are less in the redeveloped condition than the existing. Note that the redeveloped
condition is also assuming 100% impervious area, and has not taken into account the additional storage
volume provided by the proposed Chamber System. These calculations will be updated during the
Construction Document phase for the Final Hydrology Report accordingly.

Furthermore, the flows ultimately draining to downstream Point of Concentration identified as “304XG” (in
the City’s Master Plan of Drainage (See Attachments 2, 3, and 5 for location) have been reduced by the
following:
e 10yr flows reduced by 1.56c¢fs at 304XG
o The City of Brea Master Plan of Drainage identifies a Q10 flow of 521.4cfs at the
confluence of Node 304XG which includes Q10 flows from the upstream pipes (Nodes
297X, 303G, Randolph Drain) and the associated sheet flow from Randolph identified as
Q10=31.6¢cfs. Based on the Rational Analysis provided, the flow at this confluence will be
reduced to 519.84cfs for the 10 year peak storm.
o 25yr flows reduced by 1.81cfs at 304XG
e 100yr flows reduced by 2.46cfs at 304XG

As the entirety of the redevelopment drains toward Concentration point 304XG, the existing flows draining
towards 334K have been removed entirely:

e 10yr flows reduced by 4.29cfs at 334K

e 25yr flows reduced by 5.10cfs at 334K

e 100yr flows reduced by 6.54cfs at 334K

As such, the downstream receiving storm drain systems will not be adversely impacted by the
redevelopment. In fact, the proposed redevelopment will reduce flows in the Fullerton Creek Watershed
by a total of:

e 10yr flows reduced by 5.85cfs

e 25yr flows reduced by 6.91cfs

e 100yr flows reduced by 9.00cfs

Note that, in reality, the actual reduction of flows will be greater than this after the proposed landscaping
is included in the calculations. Furthermore, this study does not include the additional reduction of flows
for the volume that will be infiltrated by the proposed ADS Chamber System.

The reduction in flows not only has a positive impact on the downsteam system, but the Fullerton Creek
Watershed as a whole. Since flows from the project are being reduced, the net outcomes on the
upstream storm drain system is a greater capacity for current tenants and any future development
upstream of the project.
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Section 4 — Bypass Flows

As shown in the Existing Hydrology Exhibit (Attachment 2), and Proposed Hydrology Exhibit (Attachment
3), there are three existing public storm drain pipes that run through the project site and discharge near
the Randolph Avenue Driveway as discussed below. The flows from these three pipes are to be picked
up and bypassed, via a public storm drain pipe, around the development to the public storm drain in
Randolph Avenue. The manning’s equation was used to determine the maximum flows that can be
associated with each of the three pipes.

Manning Equation:

Where k =1.49

A = Flow Area of the Pipe (sf)
P = Wetted Perimeter (ft)

Q = Discharge Flow Rate (cfs)
S = Slope (ft/ft)

V = Velocity (ft/s)

Node 20

There is an existing 12" RCP pipe at a slope of 0.45% that is discharging from the service area between
the existing Sears and Nordstrom. This discharge pipe is proposed to be re-routed westerly along the
north side of Retail A. This connection is identified as Node 20 in Attachments 2 and 3 and has a
maximum capacity (Q value) of the following:

Q = (1.49/0.013) * (0.79sf) * (0.25ft"(2/3) * (0.0045ft/ft)(1/2) = 2.40cfs maximum

The proposed pipe used to re-route these flows from Node 20 is a public 12" RCP pipe with a slope of
0.5%. This proposed pipe has the capacity to bypass the following flow:

Q =(1.49/0.013) * (0.79sf) * (0.25ft*(2/3) * (0.005ft/ft)*(1/2) = 2.53cfs maximum
The bypass pipe has a greater capacity than the maximum flows from Node 20 (2.53cfs > 2.40cfs)

Node 21

There is an existing 24” RCP pipe at a slope of 0.25% that is discharging from the ring road between
Nordstrom and the westerly parking structure. This pipe is proposed to be re-routed westerly along the
north side of the Fitness Center where it combines with the flows from Node 20. This pipe is identified as
Node 21 in Attachments 2 and 3, and has a maximum capacity (Q value) of the following:

Q = (1.49/0.013) * (3.14sf) * (0.5ft\(2/3) * (0.0025ft/ft)"(1/2) = 11.34cfs maximum

If this maximum flow is combined with the maximum flow from node 20, the maximum flow at this location
for the bypass pipe is 13.74cfs.
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The proposed pipe downstream of this location is a public 30” RCP pipe at 0.5% slope, which has the
following capacity:

Q =(1.49/0.013) * (4.91sf) * (0.625ft"(2/3) * (0.005ft/ft)(1/2) = 29.08cfs maximum
The bypass pipe has a greater capacity than the maximum flows from Node 20+21 (29.08cfs > 13.74cfs)

Node 22

There is an existing 18" RCP pipe at a slope of 2.00% that is discharging from the westerly side of the
parking structure adjacent to Randolph Avenue. This pipe is proposed to be re-routed along the westerly
side of the Fitness Center where it combines with the flows from Node 20/21. This pipe is identified as
Node 22 in Attachments 2 and 3, and has a maximum capacity (Q value) of the following:

Q = (1.49/0.013) * (1.77sf) * (0.375ftA(2/3) * (0.02ft/ft)"(1/2) = 14.90cfs maximum

The proposed pipe downstream of this location is a public 30" RCP pipe at 0.5% slope, which has the
following capacity:

Q = (1.49/0.013) * (4.91sf) * (0.625ft(2/3) * (0.005ft/ft)*(1/2) = 29.08cfs maximum

The bypass pipe has a greater capacity than the maximum flows from Node 20+21+22
(29.08cfs > 28.64cfs)

As such, the proposed bypass pipe has sufficient capacity to bypass the maximum flows from the
upstream developments.
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Section 5 — Hydraulic Grade Line Analysis

Using the Hydrology Analysis provided in Sections 3 and 4 above, a Hydraulic Grade Line (HGL) Analysis
was prepared using the Hydraflow Storm Sewer Extension for Autodesk Civil3D. The hydrology analysis
above shows that the proposed pipes have the capacity to bypass the 10yr, 25yr, and 100yr events so it
is not expected that the HGL would be above the pipe. However, the HGL Analysis is provided to ensure
that the hydraulic grade line is contained beneath the ground surface, and thus to prevent
ponding/flooding on the project site.

Attachments 8, 9, and 10 show the HGL Analysis for the 10yr, 25yr, and 100yr events for the proposed
pipes discharging to the proposed Chamber System, respectively. The Q values shown at each node
correspond to the flows calculated in Attachment 4 based on the Orange County Hydrology Manual. The
Plan View, Computations, and Profile depicting the HGL is provided for each. The downstream HGL was
set at the crown of the pipe discharging into the proposed chamber system to analyze the worst case
scenario. As shown in the Attachments, the HGL does not exceed the ground surface at any location.

Attachments 11, 12, and 13 show the HGL Analysis for the 10yr, 25yr, and 100yr events for the overflow
pipe discharging from the Chamber System to the 36” public line in Randolph Avenue. The Q value
provided for the overflow is set equal to the combined flows from Drainage Areas #1 and #2. This
analysis assumes that the peak flow in to the chamber system is the same as the peak flow out of the
chamber and does not account for infiltration or volume storage. The Plan View, Computations, and
Profile depicting the HGL is provided for each. The downstream HGL was set at the crown of the pipe
discharging into the existing storm drain in Randolph. As shown in the Attachments, the HGL does not
exceed the ground surface at any location.

Attachments 14, 15, and 16 show the HGL Analysis for the 10yr, 25yr, and 100yr events for the public
bypass pipe connecting to the three existing pipes upstream of the redevelopment. The Q values for the
existing upstream pipes were set at the maximum flows calculated in Section 4, and the Q value for the
overflow pipe was set at the peak 10yr, 25yr, and 100yr flows, respectively with the downstream HGL set
at the crown of the downstream pipe. As shown in the Attachments, the HGL does not exceed the ground
surface at any location.

Please reference Attachment 7 for the existing as-built elevations and slopes.
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Attachment 1 — Orange County Hydrology Manual Exhibits
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Regression Equations: I(t)= atP
(I= Intensity in inches/hour, t= duration in minutes)
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Cob.b. Estimation of Maximum Loss Rates for Pervious Areas, £

Table C.2 lists the maximum loss rates (inch/hour), Fps for pervious

area as a function of soi! group.

TABLE C.2.
MAXIMUM EFFECTIVE PERVIOUS AREA LOSS RATES (inch/hour), F,

SOIL GROUP: A B C b

Fp: 0.40 0.30 0.25 0.20

Table C.2 reflects the model calibration assuming an Fp of 0.30 in/hr. for all
the considered catchments and storm return frequencies. This mean value of
Fy of 0.30 in/hr. was assigned to Hydrologic Soil Group B due to the actual
average soil conditions in the reconstitution study areas. The Fj, values for

£

Hydrologic Soil Groups A, C, and D, were assigned to account for the

different soil types that may be found in Orange County.

L5, Estimation of Catchment Maximum Loss Rates, F,

The maximurn loss rate selected from Table C.2 applies to the pervious
area fraction of the watershed. The loss rate assumed for an impervious
surface is 0.0 inch/hcur. The maximum loss rate, F,y, for a catchment is

therefore given by
an = apFD Co?)

where ap is the pervious area fraction and ?-'p is the maximurn loss rate for

the pervious area (Section C.6.4).

Should a catchment contain several F., values, the composite F., value is
m ) m

determined as a simple area average of the several F,, vaiues.
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Initial Drainage Area limited to 300 ft per Orange County Hydrology Manual Addendum
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D.4.

D.i.

It is noted that the Tc computation procedure is based upon the summation of
an initial subarea time of concentration with the several travel times

estimated by normal depth flow-velocities through subsequent subareas.
INTENSITY-DURATION CURVES

The precipitation intensity-duration curves presented in Section B.3

(Figures B-3 and B-4) are appropriate for the rational method.
RUNOFF COEFFICIENT

The runoff coefficient (C) is the ratio of rate of runoff to the rate of
rainfall at an average intensity (I) when the total drainage area is contribut-
ing. The selection of the runoff coefficient depends on rainfall intensity, soil

infiltration rate (Fp), and impervious and pervious area fractions (aj and ap).

Since one acre-inch/hour is equal to 1.008 cfs, the rational formula is
generally assumed to estimate a peak flowrate in cfs. Runoff coefficient

curves are developed using the relationship:

0.90 (a; + 9____%9_)21?.), for I greater than Fp;
C= (D.3)

0.90 aj, for I less than or equal to F,,

where the proportion factor of 0.90 is a calibration constant determined by
an average fit between the rational method and design storm unit hydrograph

(see Section E) peak flow rate estimates, and where

c = runoff coefiicient
[ = rainfall intensity (inches/hour)
l‘-’p = infiltration rate for pervious areas (inches/hour)

(see Section C.5.4%)

aj > ratio of impervious area to total area (decimal
fraction)
ap = ratio of pervious area to total area (decimal
fraction), (a5 = ! - aj)
D-6
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PROJECT INFORMATION

ENGINEERED PRODUCT
MANAGER

ADS SALES REP

PROJECT NO.

MC-4500 STORMTECH CHAMBER SPECIFICATIONS

1. CHAMBERS SHALL BE STORMTECH MC-4500.

™
Advanced Drainage Systems, Inc.

BREA MALL

BREA, CA

IMPORTANT - NOTES FOR THE BIDDING AND INSTALLATION OF MC-4500 CHAMBER SYSTEM

= w
SiteASSIST
FOR STORMTECH
INSTRUCTIONS,
DOWNLOAD THE
INSTALLATION APP

1. STORMTECH MC-4500 CHAMBERS SHALL NOT BE INSTALLED UNTIL THE MANUFACTURER'S REPRESENTATIVE HAS COMPLETED A

PRE-CONSTRUCTION MEETING WITH THE INSTALLERS.

2. CHAMBERS SHALL BE ARCH-SHAPED AND SHALL BE MANUFACTURED FROM VIRGIN, IMPACT-MODIFIED POLYPROPYLENE 2. STORMTECH MC-4500 CHAMBERS SHALL BE INSTALLED IN ACCORDANCE WITH THE "STORMTECH MC-3500/MC-4500 CONSTRUCTION GUIDE",

COPOLYMERS.

3. CHAMBERS SHALL MEET THE REQUIREMENTS OF ASTM F2418-16a, "STANDARD SPECIFICATION FOR POLYPROPYLENE (PP)

CORRUGATED WALL STORMWATER COLLECTION CHAMBERS" CHAMBER CLASSIFICATION 60x101.

IMPEDE FLOW OR LIMIT ACCESS FOR INSPECTION.

3. CHAMBERS ARE NOT TO BE BACKFILLED WITH A DOZER OR EXCAVATOR SITUATED OVER THE CHAMBERS.

STORMTECH RECOMMENDS 3 BACKFILL METHODS:

¢ STONESHOOTER LOCATED OFF THE CHAMBER BED.
e BACKFILL AS ROWS ARE BUILT USING AN EXCAVATOR ON THE FOUNDATION STONE OR SUBGRADE.
4. CHAMBER ROWS SHALL PROVIDE CONTINUOUS, UNOBSTRUCTED INTERNAL SPACE WITH NO INTERNAL SUPPORTS THAT WOULD * BACKFILL FROM QUTSIDE THE EXCAVATION USING A LONG BOOM HOE OR EXCAVATOR.

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

5. THE STRUCTURAL DESIGN OF THE CHAMBERS, THE STRUCTURAL BACKFILL, AND THE INSTALLATION REQUIREMENTS SHALL ENSURE
THAT THE LOAD FACTORS SPECIFIED IN THE AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS, SECTION 12.12, ARE MET FOR: 1) 5. JOINTS BETWEEN CHAMBERS SHALL BE PROPERLY SEATED PRIOR TO PLACING STONE.
LONG-DURATION DEAD LOADS AND 2) SHORT-DURATION LIVE LOADS, BASED ON THE AASHTO DESIGN TRUCK WITH CONSIDERATION

FOR IMPACT AND MULTIPLE VEHICLE PRESENCES.

6. MAINTAIN MINIMUM 8" (230 mm) SPACING BETWEEN THE CHAMBER ROWS.

6. CHAMBERS SHALL BE DESIGNED, TESTED AND ALLOWABLE LOAD CONFIGURATIONS DETERMINED IN ACCORDANCE WITH ASTM F2787, £ BLETANDRUTLET MANIECLDS NUST BENSERTEDR MINIWLHIOF 12" (1o myNroEnAMBER ENDERPS,
"STANDARD PRACTICE FOR STRUCTURAL DESIGN OF THERMOPLASTIC CORRUGATED WALL STORMWATER COLLECTION CHAMBERS".

LOAD CONFIGURATIONS SHALL INCLUDE: 1) INSTANTANEOQUS (<1 MIN) AASHTO DESIGN TRUCK LIVE LOAD ON MINIMUM COVER 2)

OR #4.

MAXIMUM PERMANENT (75-YR) COVER LOAD AND 3) ALLOWABLE COVER WITH PARKED (1-WEEK) AASHTO DESIGN TRUCK.

T REQUIREMENTS FOR HANDLING AND INSTALLATION:

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

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

e TO MAINTAIN THE WIDTH OF CHAMBERS DURING SHIPPING AND HANDLING, CHAMBERS SHALL HAVE INTEGRAL, INTERLOCKING

STACKING LUGS.

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

¢ TO ENSURE A SECURE JOINT DURING INSTALLATION AND BACKFILL, THE HEIGHT OF THE CHAMBER JOINT SHALL NOT BE LESS

THAN 3", 11.  THE CONTRACTOR MUST REPORT ANY DISCREPANCIES WITH CHAMBER FOUNDATION MATERIAL BEARING CAPACITIES TO THE SITE DESIGN
¢ TO ENSURE THE INTEGRITY OF THE ARCH SHAPE DURING INSTALLATION, a) THE ARCH STIFFNESS CONSTANT AS DEFINED IN ENGINEER.

SECTION 6.2.8 OF ASTM F2418 SHALL BE GREATER THAN OR EQUAL TO 500 LBS/IN/IN. AND b) TO RESIST CHAMBER DEFORMATION

DURING INSTALLATION AT ELEVYATED TEMPERATURES (ABOVE 73° F/ 23° C), CHAMBERS SHALL BE PRODUCED FROM 12.  ADS RECOMMENDS THE USE OF "FLEXSTORM CATCH IT" INSERTS DURING CONSTRUCTION FOR ALL INLETS TO PROTECT THE SUBSURFACE

REFLECTIVE GOLD OR YELLOW COLORS.

8. ONLY CHAMBERS THAT ARE APPROVED BY THE SITE DESIGN ENGINEER WILL BE ALLOWED. UPON REQUEST BY THE SITE DESIGN

STORMWATER MANAGEMENT SYSTEM FROM CONSTRUCTION SITE RUNOFF.

NOTES FOR CONSTRUCTION EQUIPMENT

ENGINEER OR OWNER, THE CHAMBER MANUFACTURER SHALL SUBMIT A STRUCTURAL EVALUATION FOR APPROVAL BEFORE

DELIVERING CHAMBERS TO THE PROJECT SITE AS FOLLOWS:

e THE STRUCTURAL EVALUATION SHALL BE SEALED BY A REGISTERED PROFESSIONAL ENGINEER.

1. STORMTECH MC-4500 CHAMBERS SHALL BE INSTALLED IN ACCORDANCE WITH THE "STORMT ECH MC-3500/MC-4500 CONSTRUCTION GUIDE".

PROPOSED LAYOUT CONCEPTUAL ELEVATIONS S R alioeE Bal OF Gt iloER
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888-892-2694 | WWW.STORMTECH.COM

StormTech®
Chamber System

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

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

THE SITE DESIGN ENGINEER IS RESPONSIBLE FOR ASSESSING THE BEARING RESISTANCE (ALLOWABLE BEARING CAPACITY) OF THE SUBGRADE SOILS AND THE DEPTH OF FOUNDATION STONE WITH CONSIDERATION

FOR THE RANGE OF EXPECTED SOIL MOISTURE CONDITIONS.

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

REQUIREMENTS FOR HANDLING AND INSTALLATION:

e TO MAINTAIN THE WIDTH OF CHAMBERS DURING SHIPPING AND HANDLING, CHAMBERS SHALL HAVE INTEGRAL, INTERLOCKING STACKING LUGS.

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

e TO ENSURE THE INTEGRITY OF THE ARCH SHAPE DURING INSTALLATION, a) THE ARCH STIFFNESS CONSTANT AS DEFINED IN SECTION 6.2.8 OF ASTM F2418 SHALL BE GREATER THAN OR EQUAL TO 500 LBS/IN/IN.
AND b) TO RESIST CHAMBER DEFORMATION DURING INSTALLATION AT ELEVATED TEMPERATURES (ABOVE 73° F / 23° C), CHAMBERS SHALL BE PRODUCED FROM REFLECTIVE GOLD OR YELLOWW COLORS.

e THE STRUCTURAL EVALUATION SHALL DEMONSTRATE THAT THE SAFETY FACTORS ARE GREATER THAN OR EQUAL TO 1.95 FOR 2. THE USE OF EQUIPMENT OVER MC-4500 CHAMBERS IS LIMITED: ]
DEAD LOAD AND 1.75 FOR LIVE LOAD, THE MINIMUM REQUIRED BY ASTM F2787 AND BY SECTIONS 3 AND 12.12 OF THE AASHTO e NO EQUIPMENT IS ALLOWED ON BARE CHAMBERS. =y
LRFD BRIDGE DESIGN SPECIFICATIONS FOR THERMOPLASTIC PIPE. . NO RUBBER TIRED LOADER, DUMP TRUCK, OR EXCAVATORS ARE ALLOWED UNTIL PROPER FILL DEPTHS ARE REACHED IN ACCORDANCE :e i
s« THETEST DERIVED CREEP MODULUS AS SPECIFIED IN ASTM F2418 SHALL BE USED FOR PERMANENT DEAD LOAD DESIGN WITH THE "STORMTECH MC-3500MC-4500 CONSTRUCTION GUIDE". 28
EXCEPT THAT IT SHALL BE THE 75YEAR MODULUS USED FOR DESIGN. e WEIGHT LIMITS FOR CONSTRUCTION EQUIPMENT CAN BE FOUND IN THE "STORMTECH MC-3500/MC-4500 CONSTRUCTION GUIDE". = 2]
R
o CHAMBERS AND END CAPS SHALL BE PRODUCED AT AN 1SO 9001 CERTIFIED MANUFACTURING FAGILITY. 3. FULL 36" (900 mm) OF STABILIZED COVER MATERIALS OVER THE CHAMBERS IS REQUIRED FOR DUMP TRUCK TRAVEL OR DUMPING. Z0x
' ' — SO
USE OF A DOZER TO PUSH EMBEDMENT STONE BETWEEN THE ROWS OF CHAMBERS MAY CAUSE DAMAGE TO CHAMBERS AND IS NOT AN ACCEPTABLE = Y
BACKFILL METHOD. ANY CHAMBERS DAMAGED BY USING THE "DUMP AND PUSH" METHOD ARE NOT COVERED UNDER THE STORMTECH STANDARD 238 | o
WARRANTY. =% | -
CONTACT STORMTECH AT 1-888-892-2694 WITH ANY QUESTIONS ON INSTALLATION REQUIREMENTS OR WEIGHT LIMITS FOR CONSTRUCTION EQUIPMENT.
9 .| ISOLATOR ROW PLUS
- (SEE DETAIL)
e NOTES
PLACE MINIMUM 17.50' OF ADSPLUS175 WOVEN GEOTEXTILE OVER BEDDING *  WANIFOLD SIZE TO BE DETERMINED BY SITE DESIGN ENGINEER. SEE TECH NOTE #6.32 FOR MANIFOLD SIZING GUIDANCE.
! STONE AND UNDERNEATH CHAMBER FEET FOR SCOUR PROTEGTION AT ALL EOMP%%%LQSTNETﬁ%AEEﬁBION OF THIS CHAMBER SYSTEM TO SPECIFIC SITE AND DESIGN CONSTRAINTS, IT MAY BE NECESSARY TO CUT AND COUPLE ADDITIONAL PIPE TO STANDARD MANIFOLD § o
CHAMBER INLET ROWS . THE SITE DESIGN ENGINEER MUST REVIEW ELEVATIONS AND IF NECESSARY ADJUST GRADING TO ENSURE THE CHAMBER COVER REQUIREMENTS ARE MET.
bETERTI\HmlﬁlﬁgAMBER SYSTEM WAS DESIGNED WITHOUT SITE-SPECIFIC INFORMATION ON SOIL CONDITIONS OR BEARING CAPACITY. THE SITE DESIGN ENGINEER IS RESPONSIBLE FOR
S THE SUITABILITY OF THE SOIL AND PROVIDING THE BEARING CAPACITY OF THE INSITU SOILS. THE BASE STONE DEPTH MAY BE INCREASED OR DECREASED ONCE THIS INFORMATION IS SHEET
= PROVIDED.
©2013 ADS, INC . NOT FOR CONSTRUCTION: THIS LAYOUT IS FOR DIMENSIONAL PURPOSES ONLY TO PROVE CONCEPT & THE REQUIRED STORAGE VOLUME CAN BE ACHIEVED ON SITE. 2 OF 5
. E INSTALL FLAMP ON 24" (500 mm) ACCESS PIPE OPTIONAL INSPECTION PORT z
ACCEPTABLE FILL MATERIALS: STORMTECH MC-4500 CHAMBER SYSTEMS 5 PART #: MCA450024RAMP 5
< |E COVER PIPE CONNECTION TO END CAP WITH ADS < |2
AASHTO MATERIAL z Z |2 GEOSYNTHETICS 601T NON-WOVEN GEOTEXTILE MC-4500 CHAMBER z = |z
MATERIAL LOCATION DESCRIPTION COMPACTION / DENSITY REQUIREMENT 22z MC-4500 END CAP 212 =
CLASSIFICATIONS - < 2|5 /_ - <21z
i i < w |z < | x| M|z
FINAL FILL: FILL MATERIAL FOR LAYER 'D' STARTS FROM THE TOP OF THE 'C . < 5|2 Y STORMTECH HIGHLY RECOMMENDS = < S |g ¢z
b |LAYER TO THE BOTTOM OF FLEXIBLE PAVEMENT OR UNPAVED FINISHED ANY SOILROCK MATERIALS, NATIVE SOILS, OR PER ENGINEER'S PLANS. TEEE:F&?E%EE&SE&&E SEPRC?ILIN(;IEI\TTSMZL'?ERS;AE‘?\\LEDD = J|5/5]2 FLEXSTORM INSERTS IN ANY UPSTREAM \ B it 2 = 0|0z
GRADE ABOVE. NOTE THAT PAVEMENT SUBBASE MAY BE PART OF THE ‘D' CHECK PLANS FOR PAVEMENT SUBGRADE REQUIREMENTS. BB BARATION Rl R P EiTe ﬁ | 2 STRUCTURES WITH OPEN GRATES R ﬁ W °
o0 & R @ z
AASHTO M145" g 1%%%%%%? %
= o -1 A-2-4, A- i z Sl ey z
IKITEAL BIELS Bl L KR ERIAL ROl LAVER LSTARTS ROl THE Toror TaE | CRANULARELL-GRADED SOILIAGEREGATE MIXTURES: +38% FINES OR A1, A-2-4 A-3 BEGIN COMPACTIONS AFTER 24" (600 mm) OF MATERIAL OVER |z il |z
S = PROCESSED AGGREGATE. THE CHAMBERS IS REACHED. COMPACT ADDITIONAL LAYERS IN # |3 i |3
EMBEDMENT STONE ('B' LAYER) TO 24" (600 mm) ABOVE THE TOP OF THE : z i
C  |CHAMBER. NOTE THAT PAVEMENT SUBBASE MAY BE A PART OF THE 'C 12" (300 mm) MAX LIFTS TO A MIN. 95% PROCTOR DENSITY FOR 5 |2 SE
e MOST PAVEMENT SUBBASE MATERIALS CAN BE USED IN LIEU OF THIS WELL GRADED MATERIAL AND 95% RELATIVE DENSITY FOR ol m|E oW |E
) LAYER. AASHTO M43" PROCESSED AGGREGATE MATERIALS. =l =R
3, 357, 4, 467, 5, 56, 57, 6, 67, 68, 7, 78, 8, 89, 9, 10 ¥ |a &8 & |2
o o
EMBEDMENT STONE: FILL SURROUNDING THE CHAMBERS FROM THE 1 d e L ?
: AASHTO M43 = OR i
B |FOUNDATION STONE (A’ LAYER) TO THE 'C' LAYER ABOVE. LEAMN, SRUSHED. ANGULAR STONE NQIGOMPACTION REQUIRED. & MANHOLE i :
Lo A L
FOUNDATION STONE: FILL BELOW CHAMBERS FROM THE SUBGRADE UP TO AASHTO M43" & 25 \ o) 25
: 23 = os v = £
A |THE FOOT (BOTTOM) OF THE CHAMBER. CLEAN, CRUSHED, ANGULAR STONE PLATE COMPACT OR ROLL TO ACHIEVE A FLAT SURFACE. e 2l \ 4‘ = ek
= W= d = W=
PLEASE KQTE: 0 = SUMP DEPTH TBD BY @ =45
1. THE LISTED AASHTO DESIGNATIONS ARE FOR GRADATIONS ONLY. THE STONE MUST ALSO BE CLEAN, CRUSHED, ANGULAR. FOR EXAMPLE, A SPECIFICATION FOR #4 STONE WOULD STATE: "CLEAN, CRUSHED, ANGULAR NO. 4 (AASHTO M43) STONE". o) wi SITE DESIGN ENGINEER a ws
2. STORMTECH COMPACTION REQUIREMENTS ARE MET FOR 'A' LOCATION MATERIALS WHEN PLACED AND COMPACTED IN 9" (230 mm) (MAX) LIFTS USING TWQ FULL COVERAGES WITH A VIBRATORY COMPACTOR. mE (24" [600 mm] MIN RECOMMENDED) \_ B
3. WHERE INFILTRATION SURFACES MAY BE COMPROMISED BY COMPACTION, FOR STANDARD DESIGN LOAD CONDITIONS, A FLAT SURFACE MAY BE ACHIEVED BY RAKING OR DRAGGING WITHOUT COMPACTION EQUIPMENT. FOR SPECIAL LOAD DESIGNS, CONTACT STORMTECH FOR £z 24" (600 mm) HDPE ACCESS PIPE REQUIRED USE ONE LAYER OF ADSPLUS175 WOVEN GEOTEXTILE BETWEEN £g
COMPACTION REQUIREMENTS. Sy f FACTORY PRE-CORED END CAP FOUNDATION STONE AND CHAMBERS Sy
4. ONCE LAYER 'C' IS PLACED, ANY SOIL/MATERIAL CAN BE PLACED IN LAYER 'D' UP TO THE FINISHED GRADE. MOST PAVEMENT SUBBASE SOILS CAN BE USED TO REPLACE THE MATERIAL REQUIREMENTS OF LAYER 'C' OR 'D' AT THE SITE DESIGN ENGINEER'S DISCRETION. we i 10.3' (3.1 m) MIN WIDE CONTINUQUS FABRIC WITHOUT SEAMS e
w e PART #: MC4500REPE24BC OR MC4500REPE24BW x U5
5 e O g3
=5 S
2 %g MC-4500 ISOLATOR ROW PLUS DETAIL =z %g
5 g3 NTS & g5
ik i
e I«
ADS GEOSYNTHETICS 6017 NON-WOVEN GEOTEXTILE ALL PAVEMENT LAYER (DESIGNED é 55 é 69
AROUND CLEAN, CRUSHED, ANGULAR STONE IN A & B LAYERS BY SITE DESIGN ENGINEER) 5% S8
\ 7 .’ﬂ’ k \\I.\..il o1k A\‘ nlld|l 3 ‘I \ I-\\I \I .\AI‘ ale lﬂ‘_‘ljl I.\ b1l I‘n\ .AI e de el e /’\ * g %é INSPECTION & MAINTENANCE % %é
N S N e X A J 7.0 Q|53 0|2
PERIMETER STOMNE . g INCREASE COVER: TO 30" 24" Z1m) 5 % E STEP 1) INSPECT ISOLATOR ROW PLUS FOR SEDIMENT 5 E E
(SEE NOTE 4) ] 2 Ui s N e g } (600 mm) MIN* ik s A. INSPECTION PORTS (IF PRESENT) i |8
12" (300 mm) MIN i \ S |(od A.1.  REMOVE/OPEN LID ON NYLOPLAST INLINE DRAIN S |ak
® &z A.2. REMOVE AND CLEAN FLEXSTORM FILTER IF INSTALLED ® &35
- Hlsa A.3. USING A FLASHLIGHT AND STADIA ROD, MEASURE DEPTH OF SEDIMENT AND RECORD ON MAINTENANCE LOG - Hlsa
EXCAVATION WALL T 155 A4, LOWER A CAMERA INTO ISOLATOR ROW PLUS FOR VISUAL INSPECTION OF SEDIMENT LEVELS (OPTIONAL) T 1:r
(CAN BE SLOPED OR VERTICAL) 60" 0 o % Ga A.5.  IF SEDIMENT IS AT, OR ABOVE, 3" (80 mm) PROCEED TO STEP 2. IF NOT, PROCEED TO STEP 3. 0 o % a2
(1525 mm) b= w T |Lz B. ALLISOLATOR PLUS ROWS = W Tz
& oz |eE B.1. REMOVE COVER FROM STRUCTURE AT UPSTREAM END OF ISOLATOR ROW PLUS @& = |eE
E - 8 o 2 B.2. USING A FLASHLIGHT, INSPECT DOWN THE ISOLATOR ROW PLUS THROUGH OUTLET PIPE E . g2
a3 oq|ds i) MIRRORS ON POLES OR CAMERAS MAY BE USED TO AVOID A CONFINED SPACE ENTRY e O =
_Q &5 = - _Q 5 = —
Ot $|.¢ i) FOLLOW OSHA REGULATIONS FOR CONFINED SPACE ENTRY IF ENTERING MANHOLE O c 228
T T DEPTH OF STONE TO BE DETERMINED - 03 gg B.3. IF SEDIMENT IS AT, OR ABOVE, 3" (80 mm) PROCEED TO STEP 2. IF NOT, PROCEED TO STEP 3. = 0 8 gg
il 1 BY SITE DESIGN ENGINEER 9" (230 MIN v o oE o o
12" (300 — | (Z30mm) i STEP2) CLEAN OUT ISOLATOR ROW PLUS USING THE JETVAC PROCESS o
(300 mm) MC-4500 100" (2540 mm) L 12" (300 mm) MIN B0 A. A FIXED CULVERT CLEANING NOZZLE WITH REAR FACING SPREAD OF 45" (1.1 m) OR MORE IS PREFERRED 2F
END CAP SUBGRADE SOILS (230 mm) MIN g x B. APPLY MULTIPLE PASSES OF JETVAC UNTIL BACKFLUSH WATER IS CLEAN g ES
(SEE NOTE 3) Se Sy C. VACUUM STRUCTURE SUMP AS REQUIRED Se =
5 a2 5 Q40
m =) o £%
g & 52 STEP3) REPLACEALL COVERS, GRATES, FILTERS, AND LIDS; RECORD OBSERVATIONS AND ACTIONS. = & gL
LT~ £F L1~ s
=0 = =o =
NOTES: m Z-Z 5 i STEP4)  INSPECT AND CLEAN BASINS AND MANHOLES UPSTREAM OF THE STORMTECH SYSTEM. ! 2—2 3 i
_— Eo = “we ko [ 6o
1. CHAMBERS SHALL MEET THE REQUIREMENTS OF ASTM F2418-16a, "STANDARD SPECIFICATION FOR POLYPROPYLENE (PP) CORRUGATED WALL STORMWATER COLLECTION CHAMBERS" CHAMBER CLASSIFICATION 60x101 23 § a g NOTES g3 § a g
2. MC-4500 CHAMBERS SHALL BE DESIGNED IN ACCORDANCE WITH ASTM F2787 "STANDARD PRACTICE FOR STRUCTURAL DESIGN OF THERMOPLASTIC CORRUGATED WALL STORMWATER COLLECTION CHAMBERS". 2L Z8 s = §TL 3t
7w fuw
25 ks
of oF
22 228
8 £
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1.

2.

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

CONDUCT JETTING AND VACTORING ANNUALLY OR VWHEN INSPECTION SHOWS THAT MAINTENANCE IS NECESSARY.
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STORMTECH
CHAMBERS

UN

DERDRAIN DETAIL

=

NTS STORMTECH

CHAMBER
STORMTECH END CAP

|~ OUTLET MANIFOLD

FOUNDATION STONE
BENEATH CHAMBERS

f

ADS GEOSYNTHETICS 601T
NON-WOVEN GEOTEXTILE

s

STORMTECH END CAP

{

FOUNDATION STONE
BENEATH CHAMBERS

f

ADS GEOSYNTHETICS 601T
NON-WOVEN GEOTEXTILE

NUMBER AND SIZE OF UNDERDRAINS PER SITE DESIGN ENGINEER
4" (100 mm) TYP FOR SC-310 & SC-160LP SYSTEMS
6" (150 mm) TYP FOR SC-740, DC-780, MC-3500 & MC-4500 SYSTEMS

12" (300 mm) MIN INSERTION —={

MANIFOLD STUB

MANIFOLD HEADER

MC-SERIES END CAP INSERTION DETAIL

NTS

STORMTECH END CAP

T
T
——

,
S
1§

12 (300mm)  __| L
MIN SEPARATION

MIN INSERTION |

12" (300 mm)

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

DUAL WALL
PERFORATED
HDPE
UNDERDRAIN

SECTION B-B

12" (300 mm)
MIN SEPARATION

MANIFOLD HEADER

MANIFOLD STUB

VALLEY
STIFFENING RIB

LOWER JOINT
CORRUGATION

*'*ﬂ‘ &

CREST

CREST

RIB

it B0 i W
FOOT

WEB
UPPER JOINT
CORRUGATION

P 100.0" (2540 mm)

MC-4500 TECHNICAL SPECIFICATION

NTS

STIFFENING

«<m BUILD ROW IN THIS
DIRECTION
48.3"

(1227 mm)
INSTALLED

L

NOMINAL CHANIBER SPECIFICATIONS

SIZE (W X H X INSTALLED LENGTH)
CHAMBER STORAGE

MINIMUM INSTALLED STORAGE*
WEIGHT (NOMINAL)

NOMINAL END CAP SPECIFICATIONS

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

MINIMUM INSTALLED STORAGE*
WEIGHT (NOMINAL)

52.0"
(1321 mm)

100.0" X 60.0" X 48.3"

106.5 CUBIC FEET (3.01 m%)
162.6 CUBIC FEET (4.80 m?)
125.0Ibs. (56.7 kg)

90.0" X 61.0" X 32.8"
36.5 CUBIC FEET
115.3 CUBIC FEET
90 Ibs.

(112 m3)
(3.26 m%)
(40.8 kg)

(2540 mm X 1524 mm X 1227 mm)

(2286 mm X 1549 mm X 833 mm)

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

PARTIAL CUT HOLES AT BOTTOM OF END CAP FOR PART NUMBERS ENDING WITH "B"

PARTIAL CUT HOLES AT TOP OF END CAP FOR PART NUMBERS ENDING YWATH "T"

END CAPS WATH A PREFABRICATED WELDED STUB END WATH "W"

Ww
Wf

|
N
| I'Ji

N
‘:i‘ 'j

32.8"

‘.I (833 mm)  |—
INSTALLED

PART # STUB B 04
MC4500IEPPOGT 42.54" (1081 mm) s
6" (150 mm
MC 4500IEPPOGE ( ) - 0.86" (22 mm)
MC4500IEPPOST 40.50" (1029 mm) o
8" (200 mm
MC 4500IEPPOSB ( ) - 1.01" (26 mm)
MC4500IEPP10T 38.37" (975 mm) s
10" (250 mm
MC4500IEPP10B ( ) - 1.33" (34 mm)
MC4500IEPP12T 35.69" (907 mm) =
12" (300 mm
MC 4500IEPP12B ( ) - 1.55" (39 mm)
MC4500IEPP15T 32.72" (831 mm) e
15" (375 mm
MC 4500IEPP15B ( ) - 1.70" (43 mm)
MC 4500IEPP18B 18; =0 mm)
1.97" (50 mm)
MC4500IEPP18BW
MC 4500IEPP24B 447 (Rl
2.26" (57 mm)
MC4500IEPP24BW
MC4500IEPP30BW 30" (750 mm) - 2.95" (75 mm)
MC4500|EPP36BW 36" (900 mm) - 3.25" (83 mm)
MC4500|EPP42BW 42" (1050 mm) -—- 3.55" (90 mm)

NOTE: ALL DIMENSIONS ARE NOMINAL

CUSTOM PARTIAL CUT INVERTS ARE
AVAILABLE UPON REQUEST.
INVENTORIED MANIFOLDS INCLUDE
12-24" (300-600 mm) SIZE ON SIZE
AND 15-48" (375-1200 mm)
ECCENTRIC MANIFOLDS. CUSTOM
INVERT LOCATIONS ON THE MC-4500
END CAP CUT IN THE FIELD ARE NOT
RECOMMENDED FOR PIPE SIZES
GREATER THAN 10" (250 mm). THE
INVERT LOCATION IN COLUMN 'B'
ARE THE HIGHEST POSSIBLE FOR
THE PIPE SIZE.

'” ’ l 61.0"

U . :‘\r\ M (1549 mm)
U | ‘, ||\
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888-892-2694 | VWWWW.STORMTECH.COM

StormTech®
Chamber System

4640 TRUEMAN BLYD
HILLIARD, OH 43026

1-800-733-7473
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THIS DRAWING HAS BEEN PREPARED BASED ON INFORMATION PROVIDED TO ADS UNDER THE DIRECTION OF THE SITE DESIGN ENGINEER OR OTHER PROJECT REPRESENTATIVE . THE SITE DESIGN ENGINEER SHALL REVIEW THIS DRAWING PRIOR TO CONSTRUCTION . IT IS THE ULTIMATE

RESFONSIBILITY OF THE SITE DESIGN ENGINEER TO ENSURE THAT THE PRODUCT(S) DEFICTED AND ALL ASSOCIATED DETAILS MEET ALL APPLICABLE LAWS, REGULATIONS, AND PROJECT REQUIREMENTS.
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FOR USE IN GRATE INLETS 7 7 /RN
A| | | |
<F 4
AR [P ST SR ST P
AN N PP SOF SOP P W
VT T T TS WP e oy
PP LT LT ST ST SIF SO W
< Ly T NCT ST NCF SLF P S P
PP T T T L R R U
D 7 N TS T O P O R 4
VPP SIF SO SLF NCF SO S SR PP
W P NP NP NP NP S SOP STR )
VP2 SCF SOP P N SLP S SR
WY 7 NP NP SCF NDF SR SR SR P
fFPYPET ST NLF LT LT NP NP P
e = =7 ST NLF SIF NP SO SR P Y
PP T N7 N7 N7 ST NLF N R A
T 7 T ST ST SR SLF SO L P U
A il i i S S S S 7 L
L SN NCF NF SIF SF SOF P <
W PSP SEF SOP P SCF S SR SO SR
WY ¢ SIP SCF SIF S ST SR R
FPRP PSP P PSP ST R SFGW
WY O 7 TP TP T T TP TF T 4
a FPEEF WS NF ST SF SOF SR NFF T
1oP_VIEW LS L S S S
MNOTES: 4 ¥ O T LT T SeF F TF TP DT
1. ALL HARDWARE, FLANGE, FRAME, SCREENS SHALL BE STAINLESS STEEL P
2. HYDROCARBON BOOM SHALL BE 2" DIAMETER AND CONNEGCTED, o ~
MECHANICALLY TO THE FILTER FRAME WITH RAILS ALLOWING [T TO FLOAT ‘ CONCRETE QTRUCTURE‘
ON THE WATER SURFACE REGARDLESS OF HEIGHT 4 — :
3. SEE PERFORMANCE REPORTS IN MANUFACTURES SPECIFICATIONS A
4. OTHER STANDARD AND CUSTOM MODEL SIZES AVAILABLE — CONTAGCT
BIO GLEAN FOR MORE INFORMATION,
5. BASED ONM 37% OPEN AREA.
6. CONSIDERS A SAFETY FACTOR OF 2.0,
7. CONSIDERS A LOCAL DEPRESSION PONDING DEPTH OF 6 INCHES. - -
8. STORAGE CAFACITY BASED ON THE BASKET HALF FULL. TREATMENTIBYPASS SOLIDS
STORAGE
g}(‘;‘gf}w MODEL # FLOW FLOW gAP/—\CITY
B CFs | Cr TR
y
TT T T ST T T ST T SO R
N N e I W W VY | — —
T BL-GRATE-FL 155 155 07
P i S T i 12-12-12
vvvv%%%vvvvvv‘ﬁri BOOM RAILS
oo ST OOON BC-GRATE-FC - 265 105
i B e e v 18718718 ‘ ' !
i R !
IFSF SF S ST ST RS R SRR
W7 F SF ST ST S S S ST WS — —
IT N S ST ST S ST ST R S NON-CLOGGING BL-DRATE-FL 767 4.83 24l
] S N ST ST R RS RS WS
WP SF F SF ST ST S N7 N FuLL CAPTURE
7 SR LR SR ST L S S REQUIREMENTS
J R N N W N N Vo 30*30*84 ‘ ' !
i e e e v
4 SN ST ST ST RS
i FLOATING
] HY DROCARBON BC-GRATE-FLC
4 AV ES S S Nl v =T BOOM P5-328-P4 1353 639 .16
BOTTOM SCREEN, BC—GRATE=FC
MEETS FULL 36-36-04 1964 760 5.94
CAPTURE
FLOW SCHEMATIC REQUIREMENT =
BC-GRATE-FC
2559 1013 792
48-48-18
DRAWING: BII CLEAN GRATE INLET FILTER DETAILS MEETS FULL CAPTURE
TYPICAL MODEL DETAIL REQUIREMENT S " A
WARRANTY: 5 YEAR MANUEAC TURERS PROECT: BIO ) ‘ |ea n
BIO CLEAN EMVIRONMENTAL SERWICES, INC,  [REVISIONS: DATE: U
398 V1A EL CENTRO, OCEANSIDE CA 22058
PHONE: 760-433-7640  FAX: 760-433-317¢  |[FEVISIONS: aATE: A Forterra Company
DATE: 10712717 SCALEY 5F = i5 REVISIONS DATE:
DRAETER: MO UMITS = INCHES REVISIGNS: DATL: PACE 1

HYDROLOGY DETAILS

NOTE:

ALL DRAIN INLETS THAT DISCHARGE INTO AN EXISTING OR PROPOSED STORM DRAIN MUST BE LABELED TO
DISCOURAGE ILLEGAL DUMPING OF POLLUTANTS WITH THE STENCIL ABOVE IN A VISIBLE AREA. 2 COATS MINIMUM.
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8881 Research Drive

Irvine, CA 92618

Phone: (949)-872-2378
Fax: (949)-387-3915

JOB NAME: Brea Mall Expansion JOB NO: 3180011
10-YEAR HYDROLOGIC CALCULATIONS
ADAPTED FROM ORANGE COUNTY HYDROLOGY MANUAL N 3/5/2022
CITY OF BREA
HYDROLOGY MANUAL 10 - Year Rainfall Analysis PAGE | 1|OF 1
| | SHEET FLOW PIPE HYDRAULICS
NODE/CONTROLING DRAINAGE AREA NAME AREA AREA (ACRES) SOIL DEV. Tt Ai TC | C Fp Q(TOTAL) FLOW PATH | SLOPE HYDRAULICS AND PIPE LENGTH | SLOPE n VEL.
PATH SF SUBAREA TOTAL | TYPE | TYPE MIN % MIN IN/HR | Page D-3 C6.4 LENGTH (FT) FT/FT NOTES DIA (IN) FT/FT FPS
Sheet Flow Existing Area 1 486,917 11.18 11.18 C MIX 94.5% 5.00 4.06 0.90 0.25 40.70 277 0.01 Q=40.7CAP=33.44
I 1.374 BAD 36 390 0.0025 | 0.013 4.731
To Public Storm Drain Existing Area 1 - - 11.18 C MIX 94.5% 6.37 3.53 0.90 0.25 40.70 - -
[ _ _
Sheet Flow Existing Area 2 104,200 2.39 2.39 C MIX 94.5% 5.00 4.06 0.90 0.25 8.71 600 0.02
[ . _
Sheet Flow Existing Area 3 51,185 1.18 1.18 C MIX 100.0% 5.00 4.06 0.90 0.25 4.29 200 0.02
[ . _
Sheet Flow to Node 1 DA #1A 10,550 0.24 0.24 C MIX 100.0% 5.00 4.06 0.90 0.25 0.88 125 0.04 Q=0.88CAP=1.68
I 0.351 OK 10 65 0.005 0.012 3.086
Sheet + Pipe at Node 2 DA #1B 26,195 0.60 0.84 C MIX 100.0% 5.35 3.90 0.90 0.25 3.00 160 0.02 Q=3CAP=17.38
I 0.500 OK 24 166 0.005 0.012 5.531
Sheet + Pipe at Node 3 DA #1C 87,805 2.02 2.86 C MIX 100.0% 7.50 3.22 0.90 0.25 8.84 300 0.01 Q=8.84CAP=17.38
I 0.259 OK 24 86 0.005 0.012 5.531
Sheet + Pipe at Node 4 DA #1D 15,920 0.37 3.22 C MIX 100.0% 7.76 3.16 0.90 0.25 9.87 100 0.02 Q=9.87CAP=17.38
I 0.416 OK 24 138 0.005 0.012 5.531
Sheet + Pipe at Node 5 DA #1E 94,956 2.18 2.18 C MIX 100.0% 5.00 4.06 0.90 0.25 7.96 - - Q=7.96CAP=13.97
I 0.048 OK 18 23 0.015 0.012 7.908
Sheet + Pipe at Node 6 DA #1F 46,830 1.08 6.48 C MIX 100.0% 8.50 3.00 0.90 0.25 20.74 300 0.005 Q=20.74CAP=35.92
I 0.569 OK 30 250 0.0065 | 0.012 7.318
Sheet Flow at Node 7 DA #1G 59,930 1.38 1.38 C MIX 100.0% 5.25 3.95 0.90 0.25 4.89 300 0.05 Q=4.89CAP=8.84
I 0.087 OK 18 26 0.006 0.012 5.002
Sheet + Pipe at Node 8 DA #1H 10,740 0.25 8.10 C MIX 100.0% 8.59 2.98 0.90 0.25 26.29 125 0.036 Q=26.29CAP=54.57
I 0.039 OK 30 26 0.015 0.012 11.117
Sheet + Pipe at Node 9 DA #1l 64,095 1.47 1.47 C MIX 100.0% 5.00 4.06 0.90 0.25 5.38 100 0.05 Q=5.38CAP=15.81
I 0.061 OK 18 33 0.0192 | 0.012 8.947
Total to Chamber at Node 10 Total DA#1 (lower) - - 9.57 C MIX 100.0% 10.06 2.72 0.90 0.25 31.66 - - Q=31.66CAP=58.41
I OK 36 168 0.0065 | 0.012 8.264
Sheet + Pipe at Node 11 DA #2A 61,900 1.42 1.42 C MIX 100.0% 6.50 3.49 0.90 0.25 4.47 280 0.018 Q=4.47CAP=11.41
I 0.343 OK 18 133 0.01 0.012 6.457
Sheet Flow at Node 12 DA #2B 17,665 0.41 0.41 C MIX 100.0% 5.75 3.75 0.90 0.25 1.37 275 0.029091| Q=1.37CAP=3.87
I 0.152 OK 12 45 0.01 0.012 4.928
Sheet + Pipe at Node 13 DA #2C 135,065 3.10 4.93 C MIX 100.0% 6.84 3.39 0.90 0.25 15.30 200 0.045 Q=15.3CAP=39.78
I 0.353 OK 24 268 0.0262 | 0.012 12.661
Sheet Flow at Node 14 DA #2D 10,651 0.24 0.24 C MIX 100.0% 5.00 4.06 0.90 0.25 0.89 100 0.05 Q=0.89CAP=2.38
I 0.302 OK 10 79 0.01 0.012 4.364
Total to Chamber at Node 10 Total DA #2 (upper) - - 5.17 C MIX 100.0% 7.20 3.30 0.90 0.25 16.19 - - Q=16.19CAP=30.1
[ OK 24 237 0.015 0.012 9.580
Overflow to Public Drain at Node 15 Total DA#1 & DA#2 - - 14.75 C MIX 100.0% 10.06 2.72 0.90 0.25 47.85 - - Q=47.85CAP=75.99
[ OK 36 394 0.011 0.012 10.750
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CREATIVITY BEYOND ENGINEERING

8881 Research Drive
Irvine, CA 92618-4236
(949) 872-2378

rasmith.com

8881 Research Drive
Irvine, CA 92618
Phone: (949)-872-2378
Fax: (949)-387-3915

JOB NAME: Brea Mall Expansion JOB NO: 3180011
25-YEAR HYDROLOGIC CALCULATIONS
ADAPTED FROM ORANGE COUNTY HYDROLOGY MANUAL N 3/5/2022
CITY OF BREA
HYDROLOGY MANUAL 25 - Year Rainfall Analysis PAGE | 1|OF 1
| | SHEET FLOW PIPE HYDRAULICS
NODE/CONTROLING DRAINAGE AREA NAME AREA AREA (ACRES) SOIL DEV. Tt Ai TC | C Fp Q(TOTAL) FLOW PATH | SLOPE HYDRAULICS AND PIPE LENGTH | SLOPE n VEL.
PATH SF SUBAREA TOTAL | TYPE | TYPE MIN % MIN IN/HR | Page D-3 C.6.4 LENGTH (FT) FT/FT NOTES DIA (IN) FT/FT FPS
Sheet Flow Existing Area 1 486,917 11.18 11.18 C MIX 94.5% 5.00 4.82 0.90 0.25 48.39 277 0.01 Q=48.39CAP=33.44
I 1.374 BAD 36 390 0.0025 | 0.013 4.731
To Public Storm Drain Existing Area 1 - - 11.18 C MIX 94.5% 6.37 4.20 0.90 0.25 48.39 - -
[ _ _
Sheet Flow Existing Area 2 104,200 2.39 2.39 C MIX 94.5% 5.00 4.82 0.90 0.25 10.36 600 0.02
[ . .
Sheet Flow Existing Area 3 51,185 1.18 1.18 C MIX 100.0% 5.00 4.82 0.90 0.25 5.10 200 0.02
[ . .
Sheet Flow to Node 1 DA #1A 10,550 0.24 0.24 C MIX 100.0% 5.00 4.82 0.90 0.25 1.05 125 0.04 Q=1.05CAP=1.68
I 0.351 OK 10 65 0.005 0.012 3.086
Sheet + Pipe at Node 2 DA #1B 26,195 0.60 0.84 C MIX 100.0% 5.35 4.64 0.90 0.25 3.56 160 0.02 Q=3.56CAP=17.38
I 0.500 OK 24 166 0.005 0.012 5.531
Sheet + Pipe at Node 3 DA #1C 87,805 2.02 2.86 C MIX 100.0% 7.50 3.83 0.90 0.25 10.52 300 0.01 Q=10.52CAP=17.38
I 0.259 OK 24 86 0.005 0.012 5.531
Sheet + Pipe at Node 4 DA #1D 15,920 0.37 3.22 C MIX 100.0% 7.76 3.76 0.90 0.25 11.76 100 0.02 Q=11.76CAP=31.51
I 0.358 OK 30 138 0.005 0.012 6.418
Sheet + Pipe at Node 5 DA #1E 94,956 2.18 2.18 C MIX 100.0% 5.00 4.82 0.90 0.25 9.46 - - Q=9.46CAP=13.97
I 0.048 OK 18 23 0.015 0.012 7.908
Sheet + Pipe at Node 6 DA #1F 46,830 1.08 6.48 C MIX 100.0% 8.50 3.57 0.90 0.25 24.68 300 0.005 Q=24.68CAP=35.92
I 0.569 OK 30 250 0.0065 | 0.012 7.318
Sheet Flow at Node 7 DA #1G 59,930 1.38 1.38 C MIX 100.0% 5.25 4.69 0.90 0.25 5.81 300 0.05 Q=5.81CAP=8.84
I 0.087 OK 18 26 0.006 0.012 5.002
Sheet + Pipe at Node 8 DA #1H 10,740 0.25 8.10 C MIX 100.0% 8.59 3.55 0.90 0.25 31.28 125 0.036 Q=31.28CAP=54.57
I 0.039 OK 30 26 0.015 0.012 11.117
Sheet + Pipe at Node 9 DA #1I 64,095 1.47 1.47 C MIX 100.0% 5.00 4.82 0.90 0.25 6.39 100 0.05 Q=6.39CAP=15.81
I 0.061 OK 18 33 0.0192 | 0.012 8.947
Total to Chamber at Node 10 Total DA#1 (lower) - - 9.57 C MIX 100.0% 10.06 3.25 0.90 0.25 37.66 - - Q=37.66CAP=58.41
I OK 36 168 0.0065 | 0.012 8.264
Sheet + Pipe at Node 11 DA #2A 61,900 1.42 1.42 C MIX 100.0% 6.50 4.16 0.90 0.25 5.32 280 0.018 Q=5.32CAP=11.41
I 0.343 OK 18 133 0.01 0.012 6.457
Sheet Flow at Node 12 DA #2B 17,665 0.41 0.41 C MIX 100.0% 5.75 4.46 0.90 0.25 1.63 275 0.029091| Q=1.63CAP=3.87
I 0.152 OK 12 45 0.01 0.012 4.928
Sheet + Pipe at Node 13 DA #2C 135,065 3.10 4.93 C MIX 100.0% 6.84 4.04 0.90 0.25 18.21 200 0.045 Q=18.21CAP=39.78
I 0.353 OK 24 268 0.0262 | 0.012 12.661
Sheet Flow at Node 14 DA #2D 10,651 0.24 0.24 C MIX 100.0% 5.00 4.82 0.90 0.25 1.06 100 0.05 Q=1.06CAP=2.38
I 0.302 OK 10 79 0.01 0.012 4.364
Total to Chamber at Node 10 Total DA #2 (upper) - - 5.17 C MIX 100.0% 7.20 3.93 0.90 0.25 19.28 - - Q=19.28CAP=30.1
[ OK 24 237 0.015 0.012 9.580
Overflow to Public Drain at Node 15 Total DA#1 & DA#2 - - 14.75 C MIX 100.0% 10.06 3.25 0.90 0.25 56.94 - - Q=56.94CAP=75.99
[ OK 36 394 0.011 0.012 10.750
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CREATIVITY BEYOND ENGINEERING

8881 Research Drive
Irvine, CA 92618-4236
(949) 872-2378

rasmith.com

8881 Research Drive
Irvine, CA 92618
Phone: (949)-872-2378
Fax: (949)-387-3915

JOB NAME: Brea Mall Expansion JOB NO: 3180011
100-YEAR HYDROLOGIC CALCULATIONS
ADAPTED FROM ORANGE COUNTY HYDROLOGY MANUAL N 3/5/2022
CITY OF BREA
HYDROLOGY MANUAL 100 - Year Rainfall Analysis PAGE | 1|OF 1
| | SHEET FLOW PIPE HYDRAULICS
NODE/CONTROLING DRAINAGE AREA NAME AREA AREA (ACRES) SOIL DEV. Tt Ai TC | C Fp Q(TOTAL) FLOW PATH | SLOPE HYDRAULICS AND PIPE LENGTH | SLOPE n VEL.
PATH SF SUBAREA TOTAL | TYPE | TYPE MIN % MIN IN/HR | Page D-3 C.6.4 LENGTH (FT) FT/FT NOTES DIA (IN) FT/FT FPS
Sheet Flow Existing Area 1 486,917 11.18 11.18 C MIX 94.5% 5.00 6.19 0.90 0.25 62.11 277 0.01 Q=62.11CAP=33.44
I 1.374 BAD 36 390 0.0025 | 0.013 4.731
To Public Storm Drain Existing Area 1 - - 11.18 C MIX 94.5% 6.37 5.38 0.90 0.25 62.11 - -
[ _ _
Sheet Flow Existing Area 2 104,200 2.39 2.39 C MIX 94.5% 5.00 6.19 0.90 0.25 13.29 600 0.02
[ . .
Sheet Flow Existing Area 3 51,185 1.18 1.18 C MIX 100.0% 5.00 6.19 0.90 0.25 6.54 200 0.02
[ . .
Sheet Flow to Node 1 DA #1A 10,550 0.24 0.24 C MIX 100.0% 5.00 6.19 0.90 0.25 1.35 125 0.04 Q=1.35CAP=1.68
I 0.351 OK 10 65 0.005 0.012 3.086
Sheet + Pipe at Node 2 DA #1B 26,195 0.60 0.84 C MIX 100.0% 5.35 5.95 0.90 0.25 4.57 160 0.02 Q=4.57CAP=17.38
I 0.500 OK 24 166 0.005 0.012 5.531
Sheet + Pipe at Node 3 DA #1C 87,805 2.02 2.86 C MIX 100.0% 7.50 4.90 0.90 0.25 13.47 300 0.01 Q=13.47CAP=17.38
I 0.259 OK 24 86 0.005 0.012 5.531
Sheet + Pipe at Node 4 DA #1D 15,920 0.37 3.22 C MIX 100.0% 7.76 4.81 0.90 0.25 15.05 100 0.02 Q=15.05CAP=31.51
I 0.358 OK 30 138 0.005 0.012 6.418
Sheet + Pipe at Node 5 DA #1E 94,956 2.18 2.18 C MIX 100.0% 5.00 6.19 0.90 0.25 12.14 - - Q=12.14CAP=13.97
I 0.048 OK 18 23 0.015 0.012 7.908
Sheet + Pipe at Node 6 DA #1F 46,830 1.08 6.48 C MIX 100.0% 8.50 4.57 0.90 0.25 31.61 300 0.005 Q=31.61CAP=35.92
I 0.569 OK 30 250 0.0065 | 0.012 7.318
Sheet Flow at Node 7 DA #1G 59,930 1.38 1.38 C MIX 100.0% 5.25 6.02 0.90 0.25 7.45 300 0.05 Q=7.45CAP=8.84
I 0.087 OK 18 26 0.006 0.012 5.002
Sheet + Pipe at Node 8 DA #1H 10,740 0.25 8.10 C MIX 100.0% 8.59 4.54 0.90 0.25 40.06 125 0.036 Q=40.06CAP=54.57
I 0.039 OK 30 26 0.015 0.012 11.117
Sheet + Pipe at Node 9 DA #1I 64,095 1.47 1.47 C MIX 100.0% 5.00 6.19 0.90 0.25 8.19 100 0.05 Q=8.19CAP=15.81
I 0.061 OK 18 33 0.0192 | 0.012 8.947
Total to Chamber at Node 10 Total DA#1 (lower) - - 9.57 C MIX 100.0% 10.06 4.15 0.90 0.25 48.26 - - Q=48.26CAP=58.41
I OK 36 168 0.0065 | 0.012 8.264
Sheet + Pipe at Node 11 DA #2A 61,900 1.42 1.42 C MIX 100.0% 6.50 5.32 0.90 0.25 6.81 280 0.018 Q=6.81CAP=11.41
I 0.343 OK 18 133 0.01 0.012 6.457
Sheet Flow at Node 12 DA #2B 17,665 0.41 0.41 C MIX 100.0% 5.75 5.71 0.90 0.25 2.08 275 0.029091| Q=2.08CAP=3.87
I 0.152 OK 12 45 0.01 0.012 4.928
Sheet + Pipe at Node 13 DA #2C 135,065 3.10 4.93 C MIX 100.0% 6.84 5.17 0.90 0.25 23.32 200 0.045 Q=23.32CAP=39.78
I 0.353 OK 24 268 0.0262 | 0.012 12.661
Sheet Flow at Node 14 DA #2D 10,651 0.24 0.24 C MIX 100.0% 5.00 6.19 0.90 0.25 1.36 100 0.05 Q=1.36CAP=2.38
I 0.302 OK 10 79 0.01 0.012 4.364
Total to Chamber at Node 10 Total DA #2 (upper) - - 5.17 C MIX 100.0% 7.20 5.02 0.90 0.25 24.68 - - Q=24.68CAP=30.1
[ OK 24 237 0.015 0.012 9.580
Overflow to Public Drain at Node 15 Total DA#1 & DA#2 - - 14.75 C MIX 100.0% 10.06 4.15 0.90 0.25 72.94 - - Q=72.94CAP=75.99
[ OK 36 394 0.011 0.012 10.750
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Attachment 5 — Orange County Drainage Facilities Map
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Attachment 6 — City of Brea Master Plan of Drainage
(applicable pages)
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Fullerton Creek 10-year Storm Rational Method Study

Concentration Point / Sut?area/ Effective | Total area Tt Tc . Fm Total | Flow Path Slope . Depth of

Outlet Bas('ggrea Area(ac) |  (ac) Fo | AP miny | miny [ VDL F™ L ayg, Q(cfs) Length (ft) (ft/fri) Velocity (fps) Flor\)/v (ft) Comments
3500 2.2 2.2 2.2 0.3] 0.35 148 1.73] 0.11] 0.11 3.3 303.9] 0.09239
3520 24.2 26.4 26.4] 0.3] 0.47 25| 17.3] 1.58| 0.14]| 0.14 34.7 1067.1| 0.02936(7.1(PUG) 0.41(PUG)

Warning: Trapezoidal
354AX 26.4 0.3] 0.46] 1.43] 18.7 1.52 0.14 34.7 494.5| 0.00335(5.8(AG) 1.82(AG) channel OVERFLOW
343N 1.2 1.2 1.2| 0.3] 0.45 115 1.99] 0.14] 0.14 2 328| 0.00424

Warning: Local street (<

500 ADT) OVERFLOW
345N 13.7 14.9 149 0.3] 0.41] 10.7{ 22.2] 1.38] 0.12] 0.12 17 1806.6] 0.01034|3.5(AG) 0.45(AG) (crown)
348XK 14.9 0.3] 0.42] 8.22| 30.5| 1.15 0.12 17 1751.3| 0.01027|3.6(AG) 0.79(AG)

3121 14 1.4 14| 0.3] 0.45 11.8] 1.97] 0.14] 0.14 2.3 284.9] 0.00284

Warning: Local street (<

500 ADT) OVERFLOW
3141 12.9 14.3 14.3] 0.3] 0.45| 11.37f 23.2] 1.35| 0.14]| 0.14 15.7 1543.7] 0.00657(2.8(AG) 0.46(AG) (crown)

Warning: Pipe
320XI 14.3 0.3| 0.45| 0.81 241 1.32 0.14 15.7 773.8 0.109]15.9(PUG) |0.82(PUG) |OVERFLOW
306H 14 1.4 14| 0.3 0.45 6.1 2.84| 0.14| 0.14 3.5 201.2| 0.03719

Warning: Local street (<

500 ADT) OVERFLOW
308H 13.9 15.3 15.3| 0.3] 0.24] 2.01| 8.2 2.42| 0.07| 0.08 32.6 404.1] 0.01015(3.8(AG) 0.57(AG) (crown)

Warning: Pipe
309XH 15.3 0.3 0.26] 2.11| 10.3] 2.13 0.08 32.6 1149.2| 0.02079(9.1(PUG) 1.23(PUG) |OVERFLOW
299G 0.8 0.8 0.8 0.3] 0.45 6] 2.89] 0.14] 0.14 2 133.9] 0.01935

Warning: Local street (<

500 ADT) OVERFLOW
301G 10.3 11.1 11.1] 0.3] 0.34] 9.02 15| 1.72] 0.1] 0.11 16.3 834.6] 0.00159(1.7(AG) 0.64(AG) (crown)
303G 11.7 22.8 22.8] 0.3] 0.29] 1.65| 16.6] 1.62] 0.09] 0.1 31.6 723.2| 0.00943(7.3(PUG) 1.16(PUG)
304XG 22.8 0.3 0.32] 0.76] 17.4] 1.58 0.1 31.6 650.9] 0.03626(14.3(PUG) |1.15(PUG)
290F 0.6 0.6 0.6 0.3] 0.27 7| 2.63] 0.08] 0.08 1.4 155.1] 0.00645

Warning: Local street (<

500 ADT) OVERFLOW
293F 22.2 22.8 22.8 6.86] 13.9] 1.79 0.1 35.1 1143.5| 0.007583.3(AG) 0.55(AG) (crown)

Warning: Pipe
295XF 15.9 38.7 38.7] 03] 04| 153] 154| 1.69] 0.12| 0.11 55.7 1057.9] 0.0228[11.5(PUG) |1.64(PUG) |OVERFLOW
285E 0.8 0.8 0.8] 0.3] 0.45 5.3] 3.08] 0.14| 0.14 2.2 154.1] 0.04509
288XD 14.7 15.5 155 0.3] 0.17] 8.55| 13.9 1.8] 0.05] 0.05 24.5 1624.2] 0.01621|3.6(AG) 0.46(AG)
279D 1.2 1.2 12| 0.3] 0.32 6.1] 2.86] 0.1 0.1 3 163.3] 0.01788
281D 4.8 6.1 6.1] 0.3] 0.24| 3.48| 95| 2.22| 0.07| 0.08 11.8 336.2| 0.01899(1.8(AG) 0.33(AG)
283D 16.5 22.6 22.6] 0.3] 0.23 2.6] 12.1] 1.94| 0.07] 0.07 38.2 1337| 0.01805|8.6(PUG) 0.90(PUG)

Warning: Pipe
288XD 22.6 0.3| 0.24] 1.61| 13.7 1.8 0.07 38.2 661.5| 0.00597(6.8(PUG) 2.05(PUG) |OVERFLOW
271C 1.8 1.8 18] 03| 0.2 7.3 2.58] 0.06] 0.06 4.1 226.1| 0.00884

1
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Fullerton Creek 10-year Storm Rational Method Study

Concentration Point / Suparea/ Effective | Total area Tt Tc ] Fm Total | Flow Path Slope . Depth of
Outlet Bas('ggrea Area(ac) |  (ac) Fo | AP miny | miny [ VDL F™ L ayg, Q(cfs) Length (ft) (ft/fr:) Velocity (fps) Flor\)/v (ft) Comments

Head Node - 274C 218.9 0.31] 0.32 0| 15.2 1.71 0.1 3215 Confluence Details
Head Node - 283D 225.5 0.31] 0.31 0| 13.7 1.8 0.1 353 Confluence Details
Head Node - 285E 225.1 0.31] 0.31 0| 13.9 1.8 0.1 350.5 Confluence Details
288XD - Confluence 261.5 274.6] 0.31| 0.31 0| 155 1.69 0.1 379.5 Confluence Results
Head Node - 293F 273.4 0.31] 0.32 0| 154 1.69 0.1 398.6 Confluence Details
Head Node - 268B 259.9 0.31] 0.32 0] 13.1 1.85 0.1 418.5 Confluence Details
Head Node - 263Z 313.4 0.31 0.3 0| 274 1.22 0.09 323.8 Confluence Details
Head Node - 245X 300.8 0.31] 0.32 0| 15.9 1.67 0.1 432 Confluence Details
Head Node - 250Y 300.3 0.31] 0.32 0| 15.6 1.68 0.1 434.8 Confluence Details
Head Node - 274C 257.3 0.31] 0.33 0| 15.3 1.7 0.1 377 Confluence Details
Head Node - 283D 260.3 0.31] 0.31 0| 13.9 1.8 0.1 406.4 Confluence Details
Head Node - 285E 260.2 0.31] 0.31 0 141 1.79 0.1 404 Confluence Details
295XF - Confluence 300.3 313.4] 0.31] 0.32 0] 15.6] 1.68 0.1 434.8 Confluence Results
Head Node - 293F 282.1 0.31] 0.31 1.01] 16.4| 1.63 0.1 398.6 Confluence Details
Head Node - 268B 268.6 0.31] 0.31 1| 14.1] 1.78 0.1 418.5 Confluence Details
Head Node - 263Z 322.1 0.31] 0.3 1.05| 285 1.2 0.09 323.8 Confluence Details
Head Node - 245X 309.5 0.31] 0.31 1| 16.9] 1.61 0.1 432 Confluence Details
Head Node - 250Y 309 0.31] 0.31] 0.99| 16.6] 1.62 0.1 434.8 Confluence Details
Head Node - 274C 266 0.31] 0.33 1.02|] 16.3| 1.64 0.1 377 Confluence Details
Head Node - 283D 269 0.31] 0.31 1.01| 14.9] 1.73 0.1 406.4 Confluence Details
Head Node - 285E 268.9 0.31] 0.31 1.01 15| 1.72 0.1 404 Confluence Details
297X 8.7 309 322.1 0.3 0.2 0.99] 16.6 1.62] 0.06 0.1 434.8 751] 0.00477]|12.6(PUG) 5.47(PUG)

Head Node - 303G 353 0.31] 0.27 0| 17.4] 158 0.08 479.7 Confluence Details
Head Node - 293F 367.9 0.31] 0.27 0 18] 1.55 0.08 489.1 Confluence Details
Head Node - 268B 352.2 0.31] 0.27 0] 15.7] 1.67 0.08 508.4 Confluence Details
Head Node - 263Z 407.8 0.31] 0.27 0] 30.2] 1.16 0.08 398.7 Confluence 