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Westside Lofts Sewer Capacity Study

Wesiside Lofts, Costa Mesa
Sewer Capacity Study & Generation Report

Prepared For: NEXUS Development
Prepared By: Trevor Dodson, Fuscoe Engineering, Inc.
Date: March 22, 2007

Study Purpose

The City of Costa Mesa has requested NEXUS Development fo provide a site specific
study, which shows the amount of proposed sewer generated by the development of 151
condominium residential units, five live/work lofts, five office buildings and one
coffee/service building and possible impacts to the surrounding city sewer system.

Project Location

The proposed Westside Lofts project site is a 6.8-acre parcel in the City of Costa Mesa,
CA. The project site is bounded by Monrovia Avenue 1o the west and Babcock Street to
the east, and is situated south of 17th Street.

Site Description

Under existing conditions, the project site consists of two large industrial buildings with
several smaller buildings and associated parking.

The proposed development is composed of two components, a residential component and
an office component. The proposed development includes the demalition of all existing

facilities including buildings and appurtenant parking.

Residential Component

The first element is 151 condominiums in a four sfory building configuration. A separate
four level parking structure will be developed adjacent to the residential buildings,
resulting in a "wrap” type product. The garage will contain approximately 253 parking
stalls. Units will average 800 square feet in size. The architectural style of the project,
both inferior and exterior, will be a contemporary “loft type” design with average ceiling
heights of 10 feet; open floor plans; and individual storage provided within each unit.
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The project will offer common recreational and clubhouse amentities, including a pool and
fitness center.

In addition, there will be 5 custom lots available for live/work lofts on 4,000 sf lots. The
lots will be sold fo individuals who will be subject to constructing live/work lofts in

accordance with specific architectural design standards.

Office Component

The project consists of a total of 42,000 gross square feet of office/commercial space.
There will be 6 individual for sale buildings. One of the buildings is a 2,000 sf space
allocated for restaurant use. Four of the buildings will be two stories in height and contain
approximately 5,000 square feet each. The fifth office building will be 3-4 siories in
height and have 19,500 square feet of building areo.

The project site will also feature a fountain and additional landscaping features.

. Proposed Sewer System Layout

It is the designer’s infention that 100% of the proposed site sewer flow will be directed in a
new on-site sewer system fo flow southeasterly fo the existing 8” public main in Babcock
Street. The flow will continue southerly down Babcack Street to the 8” main in 16th Street.

In the actual design phase, it may become necessary to divide the site sewer system info 2
systems because the existing southbound main line in Babcock Street is relatively shallow.
If it becomes necessary fo divert some of the effluent fo the northbound 8" sewer in
Monrovia Avenue, the flow to that system would not exceed the existing tabled flow load
to that system which is 0.0591 mgd. (see calculations following)

Design Criteria

The enfire area surrounding this project was originally zoned for industrial use and the
existing public sewer system was designed accordingly. The C.M.S.D. (Costa Mesa
Sanitary District) expressed concerns of the currently proposed and future rezoning 1o
medium high density residenfial. Although area-wide future development is unknown af
this time, NEXUS Development is being requested by the City of Costa Mesa to provide a
localized study for this development and its immediate impacts.

Currently the existing two commercial buildings flow o the northbound sewer main in
Babcock and the northbound sewer main in Monrovia Avenue. Both of these sewer mains
flow fo the eastbound sewer main on 17th Street. During the last week of January the
field inspeciors from the C.M.S.D. ran flow fests on the sewer main in 17t Sireet and
16th Sireet. Their tests showed that during peak hours the 8” main in 17th Sireet west of
Placentia Avenue was at 31% capacity and the 127 main in 17th Street east of Placentia
was at 50% capacity. The 8” sewer main in 1éth Street measured at 30% capacity both
west and east of Plucentia Avenve. On 3-26-07 further measurements were done by
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C.M.S.D. on the 16" Street Sewer. Those measurements of 3" depth east of Placentia
Avenue and T 1/2 “ depth west of Placeniia Avenue were used in this report to calculafe
the existing flow.

Sewer system sizing is limited to the following hydraulic condifions:

* Depth/diameter = D/d = % for pipes < 18-inches diameter
* D/d = % for pipes > 18-inches diameter

From this fest data, C.M.S.D. highly recommended that this project divert all of the
proposed flow to the 16" Avenue sewer main which can accommedate added valume. By
diverting the majority of the proposed project flows to 16™ Street, it would also alleviate
the high capacity volume in 17% Sireet. '

Sewer Duty Factors and Formulas

The C.M.5.D. uses the following duty factors for estimating average sewer flows:

= Mt (Light Indusfrial): 3,500 gpd/acre

= Medium Density Residential: 2,525 gpd/acre _

= Condominium Residential = 85 gpd/person x 2.25 persons/unit x number of units
»  Office/Loft work = 200gpd/1000sf x sf of buildings

= Restaurant = 300gpd/1000st x sf of building

»  Storm Water Infiliration: 800 gpd/acre

The District’s method of estimating peak sewer flow (Q,) where {Q,) is the esfimated
average flow is:

* Peak Flow = Q, = 1.84 (QQ,)%"* in mgd.

Existing Ml {Industrial)
6.8 acres @ 3,500 gpd/acre
Q, = 23,800 gpd average flow = 0.0238 mgd
Q, = 1.84 (0.0238)°7
Q, = 0.0591 mgd

Plus stortn inflow:
800gpd/acre x 6.8 acres = 5,440gpd = 0.0054mgd

0.0591 + 0.0054 = 0.0645 mgd
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Proposed High Density Residential
Q, = 85gpd/person x 2.25 persons x (151 +5)
Q, = 29,835 gpd average flow = 0.0298 mgd
Q, = 1.84 (0.0298)°"
Q, = 0.0727 mgd

Proposed Restaurant
Q, = 300,gpd/1000 sf x 2000 sf
Q, = 600 gpd average flow = 0.0006 mgd
Q, = 1.84 (0.0006)>
Q, = 0.0020 mgd

Proposed Office/Commercial
Q, = 200gpd/1000 sf x 49,500 sf
Q, = 9,900 gpd average flow = 0.0099 mgd
Q, = 1.84 (0.0099)*%2
Q, = 0.0264 mgd

Total Existing Flow:
0.0591 mgd

Total Proposed Flow:
0.0727+0.0020+0.0264 = 0.1011 mgd

Plus storm inflow:
800gpd/acre x 6.8 acres = 5,440gpd = 0.0054mgd
0.1011 + 0.0054 = 0.1065 mgd

100% of proposed flow to 16" Street = 0.1065 mgd

The reduction of the industrial site from the flow in 17" Street:

(~ 0.0591 mgd) - alleviating high capacity volume
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VI. Results and Conclusions

By comparison, the proposed site, with multiple uses including condominium, office and
work/live lofts (0.1011 mad), will produce 42% more sewer flow than as an industrial site
{0.0591 mgd).

By directing all of the proposed sewer flow to 16" Street, this project will not have any
negative impact on the 17" Street “at capacity” sewer main. The 16™ Street sewer has
capacity and with the addition of the proposed project will be flowing at 52.8% full, based
on flow monitoring done and provided by the Costa Mesa Sanitation District (CMSD).
Additionally, with the demolition of the existing two manufacturing buildings, which
currently flow to 17™ Street, this development will alleviate some of the capacity problems
in the 17" Street sewer main, removing 0.0591 mgd from that system.

To achieve the proposed redirection of this project’s sewer flow, it will be required to have
a shallow, minimum sloping sewer system within the project site, which is caused by a
relatively shallow sewer main in Babcock Street.

Applying the land uses of the 51.6 acres of land in the cities of Costa Mesa and Newport
Beach tributary to the 16" Street sewer along with the storm water infiltration, the existing
sewer would be running at 87.4% full.

According to our calculations (see attached) the added sewer flow in the 16" Street sewer
main will raise the flow to 52.8% full, which is above the V% full design criteria, but well
within operational limits.
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Vicinity Map
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Attachment 2

Preliminary Utility Layout
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Attachment 3

Calculations






Existing Gondition in 16th Street W. of Placentia on 3-26-07

Project Description

Friction Method

Solve For

input Data

Roughness Coefficient
Channel Slope
Normal Depth

Diameter
Results

Discharge

Flow Area
Woetted Perimeter
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full

Flow Type

GVF Input Data

Downstream Depth
Length
Mumber Of Steps

GVF Output Data

Upstream Depth

Profile Description

Profile Headloss

Average End Depth Over Rise
Normal Depth Over Rise
Downstream Velocity

Upstream Velocity

Manning Formula

Discharge

0.013
0.00300
1.50
8.00

0.0329
0.05
0.80
0.52
0.10
18.8

0.00688
1.12
0.02
0.14
0.67
0.71
0.66
0.00002
SubCritical

0.00
Q.00

0.00

0.00
0.00
18.75
Infinity
Infinity

it

in

mgd
ft2

ft*s
ft¥fs
firet

3/27/2007 10:04:36 AM

Bentley Systems, Inc. Haestad Methods Solution Center
27 Stemons Company Drive Suite 200 W \Watettown, CT 06795 USA +1-203-755-1686 Page 1 of 2

FlowMaster [08.01.058.00]



Existing Condition in 16th Street W. of Placentia on 3-26-07

GVF Output Data

Morrnal Depth
Critical Depth
Channel Slope
Critical Slope

Messages

MNotes

180 in

Q.10 ft
0.00300 v/t
0.00688 fist

1.5" depth measured on 3-26-07 at
10:00 am and 2:00 pm by Paul
Guzman of the Costa Mesa Sanitary
District

312712007 10:04:36 AM

Bentley Systems, Inc. Haestad Methods Solution Center FlowMaster [08.01.058.00]

27 Slemons Company Drive Suite 200 W Watertown, CT 06755 USA +1-203-755-1656 Page

2 of

2



Cross Section for Existing Condition in 16th Street W. of Placentia

Project Description

Friction Method Manning Farmula

Solve For Discharge

Input Data

Roughness Coefficient 0.013
Channel Slope 0.00360
Normal Depth 1.50
Diameter 8.00
Discharge 6.0329

Cross Section Image

306N

-

ftfik
in
in

mgd

Bentley Systems, Inc. Haestad Methods Soiution Center
327/2007 10:37:01 AW 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08.01.058.00]

Page

1 of

1



Existing Condition in 16th Street E. of Placentia 3-26-07

Project Description

Friction Method
Solve For

Input Data

Roughness Coefficient
Channel Slope
MNormal Depth

Diameter
Results

Discharge

Flow Area
Wetted Perimeter
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Fult

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth

Profile Description

Profile Headloss

Average End Depth Over Rise
Noirmal Depth Over Rise
Downstream Velocity

Upstream Velocity

Manning Formula

Discharge

SubCritical

0.013
0.00300
3.00
8.00

0.1280
012
0.88
0.65
0.20
37.5

0.00642
1.66
0.04
0.29
0.68
0.71
0.86

0.00027

0.00
0.0

0.00
0.00
G.00
37.80

[nfinity
[nfinity

mgd
ftz

s
it3fs

3/2712007 9:58:03 AM

Bentley Systems, Inc. Haestad Methods Solution Center
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

Flowffaster [08.01.058.00]
Page 1 of 2



Existing Condition in 16th Street E. of Placentia 3-26-07

GVF Output Data

Normal Depth
Critical Depth
Channel Siope
Critical Slope

Messages

MNotes

3.00
0.20
0.00300
0.00642

3" depth measurad on 3-26-07 at
10:00 am and 2:00 pm by Paul
Guzman of the Costa Mesa Sanitary
District

in
it
ftiit
it

32712007 9:58:03 AM

Bentley Systems, Inc. Haestad Methods Solution Center
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster {(8.01.058.00]

Page

2 of

2



Cross Section for Existing Condition in 16th Street E. of Placentia

Project Description

Friction Method Manning Formula

Solve For Discharge

Input Data

Roughness Coefficient 0.013
Channel Slope 0.00300  fi/ft
Normal Depth 3.00 in
Diameter 8.00 in
Discharge 0.1280 mgd

Cross Section Image

B0%n
380in
Wl h
H1
Bentley Systems, Inc. Haestad Methods Solution Center Flowhtaster [G8.01.058.00]

312712007 10:35:27 AM 27 Siemons Company Drive Suite 200 W Watertown, GT 06795 USA +1-203-755-1666 Page 1 of 1



Proposed Condition with Added Flow to 16th Street

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope
Diameter

Discharge
Results

Normal Depth
Flow Area
Welled Perimeter
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Fuli
Slope Fuli

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth

Profile Description

Profile Headloss

Average End Depth Over Rise
Normal Depth Over Rise
Downstream Velocity

Upstream Velocity

Manning Formula

Narmal Depth

D.013
0.00300
8.00
0.2345

4.23
0.18
1.08
0.67
0.28
52.8
0.00867
1.94
0.06
0.41
0.865
0.71
0.66
0.00080
SubCritical

0.00
0.00

0.00

0.00
0.00
52.82
Infinity
Infinity

ftuft

mgd

ft¥s
s
%2l

3/27/2007 10:48:23 AM

Bentley Systems, Inc. Haestad Methods Solution Center
27 Slemons Company Drive Suite 200 W Watertown, CT 06795 USA +1.203-755-1666

FlowiMaster [08.01.058.00]
Page 1 of 2



Proposed Condition with Added Flow to 16th Street

GVF Cutput Data

Mormal Depth 423 in
Critical Depth 0.28
Channel Slope 0.00300 ftAt
Critical Slope 0.00667 fi/ff
Messages

Notes Q = 0.1280 mgd (existing) + 0.1065

mgd (proposed added) = 0.1914 mgd
with Storm Water Infiliration

Bentley Systems, Inc. Haestad Methods Solution Center FlowMaster [08.01.058.40]
312712007 10:49:23 AM 27 Slemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2



Cross Section with Added Fiow to 16th Street

Project Description

Friction Method Manning Formula

Solve For Normal Depth

[nput Data

Roughness Coefficient 0.013
Channel Slope 0.00300 fi/ft
Normal Depth 423 in
Diameter 8.00 in
Discharge 0.2345 mgd

Cross Section Image

Sz —_— 3
800nR
42300
vt N
H 1
Bentley Systems, Inc. Haestad Methods Solutlon Center Flowhiaster [08.01.058.00]
312712007 10:49:59 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 08795 USA +1-203-755-1666 Page 1 of 1
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Table 1

Costa Mesa Sanitary District

- Unit Flow Coefficients for Various Land Uses

Medium Density Residential
Condominiums and Living Area of Lofts
Loft work area

Office

Restaurant

Industrial

Storm Inflow

Average Flow

2,525 gpd/acre
85gpd/person x 2.25 persons
200 gpd/1000 sf

200 gpd/1000 sf

300 gpd/1000 sf

3,500 gpd/acre

800 gpd/acre

Peak Flow (Qp) mgd = 1.84 (Average Flow (Q,) mgd)>®

gpd = gallons per day

mgd = million gallons per day
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Design Capacity without Storm Water in 16th Street

Project Description

Friction Method

Soive For

Input Data

Roughness Coefficient
Channel Slope
Diameter

Discharge
Results

Normal Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Silope Fuil

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Qutput Data

Upstrearn Depth

Profile Description

Profile Headloss

Average End Depth Over Rise
MNormal Depth Over Rise
Downstream Velocity

Upstream Velogity

Manning Formula

Normal Depth

0.013
0.00300
8.00
0.3895

5.74
0.27
1.35
.60
0.36
M7
0.00724
213
0.07
0.55
0.56
0.71
0.66
0.00224
SupCriticat

0.00
0.00

0.00

0.00
0.00
71.69
Infinity
Infinity

it

mgd

ﬂ2

ft¥/s
/s
ft/ft

%
%
fi's

312712007 10:25:46 AM

Bentley Systems, Inc. Haestad Methods Solufion Center
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

Flowliaster [08.01.058.007
Page 1 of 2



Design Capacity without Storm Water in 16th Street

GVF Qutput Data

Normal Depth
Critical Depth
Channel Siope
Critical Stope

Messages

MNotes

5.74 in

0.36 ft
0.00300 it
0.00724 it

with Peaked Q wfo storm water
Design flow

32712007 10:25:46 AM

Bentley Systems, Inc. Haestad Methods Solution Center
27 Stemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

Flowhiaster [08.01.058.00]

Page

2 of

2
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Design Capacity with Storm Water in 16th Street

Project Description

Friction Method Manning Fermula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013
Channet Slope 0.00300 ¢t
Diameter 8.00 in
Discharge 0.4492 mgd
Results

Normal Depth 899 in
Fiow Area 032 f2
Wetted Perimeter 181 1t
Top Widih 0.44 ft
Crifical Depth 0.3% ft
Percent Full 874 %%
Critical Slope 0.00772 i
Velocity 215 fifs
Velocity Head 0.07 #
Specific Enargy 0.65
Froude Number 0.44
Maximum Discharge 0.71 fdfs
Discharge Fulf 0.66 ft¥/s
Slope Full 0.00331 ft/it
Flow Type

GVF Input Data

Downstream Depth 0.00 in
Length 0.00 #
Nurmber Of Steps 0
GVF Output Data

Upstream Depth 0.00 in
Profile Description

Profile Headloss 0.00 ft
Average End Depth Over Rise 0.00 v
MNormal Depth Gver Rise 87.41 9
Downstream Velocity Infinity  f/s
Upstream Velocity infinity /s

32712007 10:14:14 AM

Bentley 8ystems, Inc. Haestad Methads Solution Center
27 Stemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

Flowifaster [08.01.058.00]
Page 1 of 2



Design Capacity with Storm Water in 16th Street

GVF Output Data

Normal Depth 6.89 in
Critical Depth 038 ft
Channel Slope 0.00300 fi/ft
Critical Slope 0.00772 ft/ft
Messages
Notes with Peaked Q with storm water
Design flow
Bentisy Systems, Inc. Haestad Methods Solution Center FlowMaster [08.01.058.00]

32712007 10:14:14 AM 27 Siemons Company Drive Suite 200 W Waterfown, CT 06795 USA +1-203-755-1666

Page

2 of

2






