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November 16, 2021

Mr. Nelson Sarti, P.E.

Project Manager

SAN BERNARDINO COUNTY
Department of Public Works, Special Districts

PO Box 11969

San Bernardino, CA 92423

WEBB W.O.: 2021-0127

RE: CSA 64 Sewer System Calibration ba =d or su. » — suly 2021
Sewer Flow Monitoring.

Dear Mr. Sarti:

Two previous sewer modeling studies were performed i. - “.pcoming developments within County
Service Area 64. The two studies are listed belo: .

. Previous Study 1 - CSA 64 Victor Va' 2y C 'llege — N :w Stadium and Educational Event
Center Sewer Study (April 09, 207 1)

. Previous Study 2 - Sewer Study . ~tter .or TR 17049 — APN 0482-031-01,-02,-07, and
-08 (July 20, 2021)

The two previous studies .. »>d a hydraulic model created by WEBB to perform the CSA 64
Easterly Sewer System Modelin_' Hesperia Sewer Study in 2017. This model used generally
accepted sewer gen-.auu. factors .ur the existing land uses. The sewer generation factors are
intended to size se /er syster s to ensure there are no sanitary sewer overflows in the system and
account for variabi. v in the ' nticipated sewer generated by yet to be constructed development.
Now that CSA 6- ‘s ci. ~* ouild-out, the sewer generation for the actual constructed development
can be dr " »=mine b, flow monitoring. The previous modeling studies recommended that sewer flow
monitoring e conuuc.ed to confirm the model’s flow and d/D projections. From June 25, 2021 to
July 8, 2021, "=ld sewer monitoring was conducted at Manholes 8031-3, 8099-5, and 8030-12.
Table 1 summarizes the flows previously calculated in the model at the three monitoring locations,
the actual field monitoring flows and the differential between the model and actual flows at the
monitoring locations.

You
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Table 1: Previous Model vs Field Monitoring flow Comparison

. Pipe Previous Model * Field Monitoring 2 . 4Mgantial > |
D Diameter Ave Flow Peak Flow Ave Flow Peak Flow Km
(in) (mgd) (mgd) (mgd) (mgd) : (mgd)

8031-3 12 0.278 0.780 0.063 0.175 0.2.° 0.605
8099-5 15 0.562 1.572 0.150 0.380 1412 1.192
8030-12 21 1.263 3.537 1.092 2.0.7 0..1 1.400

() From the model utilized in Previous Study 1 and Previous Study 2 described 1. his rer’ rt.
2 From the field sewer monitoring conducted from June 25, 2021 to July 8, 2021.
@) From the difference between value of () and value of @

It is evident that the previously calculated model flows r< signmcantly higher than the actual field
flows experienced by the CSA 64 wastewater ¢ .ec. 0 sy *em. Therefore, after reviewing the field
monitoring flow data, the model flows were r¢ calibratec and adjusted to more closely resemble the
actual sewer flows experienced in the syvstel by even ' lowering the model’s sewer loading. The
method used is a conservative appro- .h that c. ~ b~ applied District-wide and avoids the creation
or need for parcel-specific factors. Du ing th . recalibration process, it was important to consider that
the updated flows needed to remain sliy, 1y conservative to provide a factor of safety to prevent the
system from becoming hydra .ically deficic >t if higher than anticipated peak flows are experienced
in the future. Table 2 belc'. 1immarizes the updated model flows at the monitoring locations, with
an updated flow differential.

Table 2: Updater Model v Field Monitoring flow Comparison

‘- pdated Model * Field Monitoring 2

Ma::l)'lole etef. AdPFlow Peak Flow Ave Flow Peak Flow Ave Flow Peak Flow
(mgd) (mgd) (mgd) (mgd) (mgd) (mgd)
8031-3 - 0.131 0.263 0.063 0.175 0.068 0.088
8099-5 15 0.415 0.829 0.150 0.380 0.265 0.449
8030-12 "1 1.116 2.232 1.092 2.137 0.024 0.095

() From the model utilized in Previous Study 1 and Previous Study 2 described in this report.
@ From the field sewer monitoring conducted from June 25, 2021 to July 8, 2021.
@) From the difference between value of () and value of @

The flow differentials show that after recalibration, the model flow rates remain higher than the
recorded field flow rates, especially in Manhole 8099-5. Model flow rates remain higher for Manhole
8099-5 because reducing flows at Manhole 8099-5 would result in proportionally lowering the model
flows at Manholes 8031-3 and 8030-2 to the point where they are considerably lower than the field
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flow rates at those locations. Therefore, although inconsistencies remain between field
measurements and model results, the flow reduction was conducted such that the modeled flows
always generated more flow than the field measurements. Notably, model results and field
measurements were very consistent at the most downstream point of the syster= MH ¢ ¥30-12).

San Bernardino Special Districts Department standards specify that pipeli- =2s tti * are 8 nches in
diameter and smaller shall be sized to carry the peak flow when fifty percenu "l (a; Y= ,.50), while
pipelines larger than 8-inches in diameter shall be sized to carry the pec. flow ‘hen seventy-five
percent full (d/D=0.75). The updated model flows do not approact. Ye r axii 1m d/D capacity, as
summarized in Table 3.

Table 3: Updated Model vs Field Monitoring flow r‘o_,_ rison

Manhole ID Pipe Field Monitoring | Updz mum d/D Available Peak Flow
SO Diameter (in) | Peak d/D Pe Standard @ | capacity per Model (mgd)

8031-3 0.23 0.75 1.121
8099-5 15 0.29 0.‘1 0.75 1.125
8030-12 21 0.49 0.50 0.75 1.858

Calculated from field sewer monit .ing conducte. rom June 25, 2021 to July 8, 2021

From the updated CSA 64 Infc” ~wer model

From the Department’s Des” jn Sic dards

From the difference of the full capaci._ calculated using Manning’s equation and the updated model peak flow.

The peak flows me isured in e field monitoring are lower than the previously calculated model
flows. Therefor=, in ne syster /’s existing situation, there is additional available capacity to receive
flows from new a elc, -~ . projects.

It appears ti ~t the Lancview Lift Station and force main system may be undersized for any additional
peak flow as ti. > model indicates there may be a 6-in diameter force main at this location. This lift
station is equipped with a screw pump and may not actually have a 6-diameter force main.

The District can consider accepting sewage flows from these proposed projects without upgrading
the existing collection system pipelines, however the Lakeview Lift Station should be reviewed in

detail for its capability for this increased flowrate.

Should you have any questions, please call me.
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ALBERT A. WEBB ASSOCIATES

Gustavo Gomez, PE
Associate Engineer

cC: Bradley Sackett, Webb Associates
Bruce Davis, Webb Associates
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ASSOCIATES

Corporate Headquarters
3788 McCray Street
Riverside, CA 92506
951.686.1070

Palm Desert Office
74967 Sheryl Avenue
Palm Desert, CA 92260
951.686.1070

Murrieta Office

41870 Kalmia Street #160
Murrieta, CA 92562
T:951.686.1070

Dear Mr. Sarti:

WEBB W.O.: 2021-0215

November 29, 2021

Mr. Nelson Sarti, P.E.
Project Manager
SAN BERNARDINO COUNTY

DEPARTMENT OF PUBLIC WORKS, SPECIAL DISTRIC™ s
PO Box 11969
San Bernardino, CA 92423

RE: Sewer Service Feasibility Study
APN 0482-043-08 (17876 Bear Valley K ad)

Pursuant to the District’s request, we have performed a se ‘er st far the above referenced project
that includes a review of how the proposed project affec  the District’s existing facilities and
identifies any required system improvements. The propo. d p: ‘ect consists of one commercial lot
with a gas station, mini-mart and car wash. Th¢ proposec facility will require sewer service from
County Service Area 64.

Project Wastewater Generation

The project’'s wastewater flow generation is alculated using comparable Eastern Municipal Water
District wastewater generation f- Ctors, and rei. rence car wash calculations prepared by Carwash
Services of Arizona ©. The w 5w vater generation calculation is summarized in Table 1.

Table 1
Y
Car Wash RN 7 125 Sq. Ft. (0.03 AC) 3,310 gpd M
Mini Mart & Gas Si. ‘on | 0.96 AC 1,640 gpd @
Project To’ ' A | 0.99 AC 4,950 gpd (0.005 MGD)
" This is the A 2rage .~ emand for a comparable Car Wash attached to Gas Station in the EMWD Service
Area.

The comparable ¢ ~ wash is part of PM No. 37612, located at the southwest corner of Murrieta Hot Springs Road
and Del Haven Street. The calculations for the car wash were performed by Carwash Service of Arizona ©
2 Average Daily Generation based on 1,700 gpd/acre per Table 1 of the 2015 EMWD Wastewater Collection
System
Master Plan Update

The estimated peak flow for this project is 9,900 gpd or 6.88 gpm based on the peaking factor
consistent with the sewer monitoring study.

You
L' din] f]
www.webbassociates.com
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SAN BERNARDINO COUNTY

Department of Public Works, Special Districts
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Project Connection Point

In preparation of this sewer study, we have reviewed available data to find a project sewer
connection point. Available data includes District atlas maps and a hydraulic model 7 uic Xisting
CSA 64 sewer system created by WEBB to perform previous studies. The ider’ 1ed conn. stion
point for the proposed project is an existing 8-in sewer line in Tamarisk Road tha* fron.. the pro erty.

Hydraulic Model Information

A hydraulic model of the CSA 64 Easterly Sewer System was crea. 4 bv «wer *B to perform a
previous sewer study dated October 20, 2017. In 2021, WEBB was askea - perfc .n two additional
sewer studies, and in each study, WEBB recommended field flow monitoring. 7 ie CSA 64 easterly
system to verify if current field sewer flows match WEBB’s 217 t. draulic model flows. Field flow
monitoring was conducted from June to July 2021, and ti > hydr ‘i~ model was re-calibrated in
August 2021 after the field flow monitoring. The re-calibratea ™ >A 64 sewer model is used for this
analysis.

Analysis Load Input

To include the proposed project flows in tF =z system’s _ .sing model, an average daily sewer
load of 0.005 MGD, as calculated in Table * w .s applied to the 8-inch diameter sewer line in
Tamarisk Road. In addition, the followwing moad * boint wastewater loads summarized in Table 2
were added to the system’s mod . to account 1ur other development in the CSA 64 system.
Figure 1 shows a map of the r op. ~ed project location, point load locations, and the system’s
model sewer facilities.

Table 2
R
Victor Valley College (w,?au. o 147,000 204.17
Lakeview Mids"  Tzhaol™ 8,820 12.25
Endeavour Schou of Exploia..on® 8,330 11.57
Excelsior Charter Sc. ~ol® 14,700 20.42
APN 0482-031-01,-02,-.7, and -08 ©) 13,680 19.00
Victor Valley College Stadium@ N/A 47.22

1 From the CSA 64 Easterly Sewer System Modeling/Hesperia Sewer Study (10/20/2017)
2 From the CSA 64 Victor Valley College — New Stadium and Education Event Center Sewer Study (04/09/2021)
3From the CSA 64 APN 0482-031-01,-02,-07, and -08 Sewer Study (11/29/2021)

Analysis Results

The model’'s sewer pipelines from the proposed development location to the downstream
Lakeview Lift Station were analyzed for high depth-over-Diameter (d/D) ratios. The downstream
pipelines with the highest d/D ratios are listed in Table 3 below.
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Mr. Nelson Sarti, P.E.

SAN BERNARDINO COUNTY

Department of Public Works, Special Districts
November 29, 2021

Page 3 of 3
Table 3
Diameter (in) Total Peak Flow (mgd) @ Total Peak Flow (cfs)

12-8030-11 21 2.338 3.62 0.509
14-8030-13 21 2.207 341 0.492
13-8030-12 21 2.211 3.2° 0.490
15-8030-14 21 2.17 3.36 0.455
1-8099-6 15 0.935 .45 0.455
6-8099-5 15 0.935 p 0.455

The peak flow at the Lakeview Lift Station is estimated at 2.34 MGL r 3.2 cfs. The model analysis
concludes that downstream sewer pipe segments fror= .. > proposed .evelopment experience flow
d/D ratios that are below the maximum d/D stand-.ds, w h the model inputs summarized in this
letter. The District can consider accepting seway flo'.s .« these proposed projects without
upgrading the existing collection system pir- 7.0 2. h vever the Lakeview Lift Station should be
reviewed in detail for its capability for this i creasea 'owiuie.

Should you have any questions, ple se cali ~e.

ALBERT A. WEBB ASSOCIATES

Bradley Sacke , Webb A sociates
Senior Eninee

CC: “~ustave Somez, Webb Associates
Rruce . 5, Webb Associates
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Corporate Headquarters
3788 McCray Street
Riverside, CA 92506
951.686.1070

Palm Desert Office
74967 Sheryl Avenue
Palm Desert, CA 92260
951.686.1070

Murrieta Office

41870 Kalmia Street #160
Murrieta, CA 92562
T:951.686.1070

Dear Mr. Sarti:

WEBB W.O.: 2021-0014

December 9, 2021

Mr. Nelson Sarti, P.E.
Project Manager
SAN BERNARDINO COUNTY

DEPARTMENT OF PUBLIC WORKS, SPECIAL DIST, 'CTS
PO Box 11969
San Bernardino, CA 92423

RE: Sewer Study Letter for Victor Valley Colley — M 2w Stadium and
Educational Event Center, loc ..c. on the wes side of Fish
Hatchery Road and north = Bear ' alley Road.

Pursuant to the District’s request, we have perfc med a se ‘er s.udy for the above referenced project
that includes a review of how the proposed  roject afl :cts the District’s existing facilities and
identifies any required system improven _nts. Tr. Newv stadium and Educational Event Center is
located on the west side of Fish Ha: hery T oad and north of Bear Valley Road in the City of
Victorville and proposes sewer service frc = County Service Area 64.

Project Wastewater Geners_~n

The project’s wastewater 1.ow g. neration is calculated using comparable wastewater generation
factors. As a stadium i= = ~t a typicc  sewer service, we have investigated sewer generation rates
used by other distric s.

Method 1

A sewer generatior. ‘alue ot 3 gpd/seat is used by Miami Dade County (Miami-Dade Chapter 24.43)
for Stadiur s, o *n- Facilities, and Auditoriums. A sewer generation of 3 gpd/seat is also used
by the City or os Angeles Bureau of Engineering (Sewage Generation Factors Chart, Revised 06-
10-2019) for Auc ‘oriums, Community Centers, School Stadiums. We would recommend the use of
this generation rate for Method 1.

You
y»yono
www.webbassociates.com
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Mr. Nelson Sarti, P.E.

SAN BERNARDINO COUNTY

Department of Public Works, Special Districts
December 9, 2021

Page 2 of 4

TABLE 1 EXISTING WASTEWATER FLOW ESTIMATE (METHOD 1)

Description Value

Calculation Parameters
Total Event Center Occupants L7220
Total Stadium Occupants 1094 (1
Total Occupants 4, 36
Stadium/Event Center Sewer Generation Rate (gpd/occupant) 3 v
Peak Factor 43
Calculation Results <
Average Sewer Generation (gpd) - 13,398
Peak Sewer Generation (gpd) 45,553

™ From Architecture Plans

) A sewer generation value of 3 gpd/seat is used by Miami Dade County (Miami-Dads .napter 24 3) for Stadiums, Sporting Facilities, and Auditoriums.
A sewer generation of 3 gpdiseat is used by the City of Los Angeles Bureau of Engine 'ng (S vay. ration Factors Chart, Revised 06-10-2019) for
Auditoriums, Community Centers, and School Stadiums.

! Based on County of San Bernardino Special Districts Department "Stan” .ds for 5. ary Se. "

Method 2

The second method utilized to calculate ” e proje ied pcak wastewater generation by this development
uses the known plumbing fixtures and acc mr .nying flowrates to calculate wastewater generation. To
estimate the peak flow scenario, the flow froi. all plumbing fixtures was combined to recreate a complete
use of fixtures during a facility ¢ ent. This methc . calculates a higher, more conservative flow value, as
shown in Table 2.

TABLE 2 EXISTING WAS™ “'ATER FL ‘N ESTIMATE (METHOD 2)

Plumbling Fixtures P M res ! Wastewater Flow Rate Factor (gpm/fixture) ?  Wastewater Flow (gpm)

Water Closet \ 25 1.28 32.00
Urinals 9 0.125 1.13
Lavatorie 18 0.50 9.00
Drinking Fou. 7in 7 0.75 525
Total Peak Flow 47.38 gpm (68,230 gpd)

™ From Architecture Plans

# From California Plumbing Code

Project Connection Point

In preparation of this sewer study, we have reviewed available data related to the proposed sewer
connection point. Available data includes District atlas maps and a hydraulic model of the existing
CSA 64 sewer system created by WEBB to perform previous studies. The identified connection
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Mr. Nelson Sarti, P.E.

SAN BERNARDINO COUNTY

Department of Public Works, Special Districts
December 9, 2021

Page 3 of 4

point for the proposed project is an existing 8-in sewer line in Fish Hatchery Road that fronts the
property per the Civil plans provided by the applicant.

Hydraulic Model Information

A hydraulic model of the CSA 64 Easterly Sewer System was createc by . ‘'EBB tc perform a
previous sewer study dated October 20, 2017. In 2021, WEBB was asked 1. nerfc m.* vo additional
sewer studies, and in each study, WEBB recommended field flow m<.uw ing ir, he CSA 64 easterly
system to verify if current field sewer flows match WEBB’s 2017 »ydre ..c ~odel flows. Field flow
monitoring was conducted from June to July 2021, and the hydra.™ ©: mod | was re-calibrated in
August 2021 after the field flow monitoring. The re-calibrated CSA 64 . » er model is used for this
analysis. Please see the attached analysis for the re-cal_ratn ) the sewer model using the field flow
monitoring.

Analysis Load Input

To include the proposed project flows in the system’s xisting model, an average daily sewer
load of 0.06832 MGD, as calculated in T ole was ap iied to the 8-inch diameter sewer line in
Fish Hatchery Road. In addition, the iollowing . &I point wastewater loads summarized in
Table 2 were added to the system’s mor’ .1 to account for other development in the CSA 64
system. Figure 1 shows a mao of the | "posed project location, point load locations, and the
system’s model sewer facilit’ .s.

Table 2
m Sewer Flow (gpd) — Average Flow Sewer Flow (gpm) — Peak Flow
Victor Valley Cnllege ‘w/o Stadi’ m) (™ 147,000 204.17
Lakeview Middle “choc ™ 8,820 12.25
Endeavr - School ¢ “xplorationt 8,330 11.57
Excelsior hartei oo . 14,700 20.42
APN 0482-0. '-01,-02,-07, and -08 @ 13,680 19.00
APN 0482-043-. ¢ 4,950 6.88
Victor Valley College Stadium@ N/A 47.22

1 From the CSA 64 Easterly Sewer System Modeling/Hesperia Sewer Study (10/20/2017)

2 From the CSA 64 Victor Valley College — New Stadium and Education Event Center Sewer Study (04/09/2021)
3 From the CSA 64 APN 0482-031-01,-02,-07, and -08 Sewer Study (11/29/2021)
4 From the CSA 64 APN 0482-043-08 Sewer Study (11/29/2021)

Analysis Results

The model’'s sewer pipelines from the proposed development location to the downstream
Lakeview Lift Station were analyzed for high depth-over-Diameter (d/D) ratios. The downstream
pipelines with the highest d/D ratios are listed in Table 3 below.
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Mr. Nelson Sarti, P.E.

SAN BERNARDINO COUNTY

Department of Public Works, Special Districts
December 9, 2021

Page 4 of 4
Table 3
Pipe ID Diameter (in) Total Flow (mgd) d/D
12-8030-11 21 2.338 1.509
14-8030-13 21 2.207 G '92
13-8030-12 21 2.211 0 90
15-8030-14 21 2.17 455
1-8099-6 15 093 0.455
6-8099-5 15 0.935 0.455

The peak flow at the Lakeview Lift Station is estimated at 2.34 MGD « = 3.62 _fs. The model analysis
concludes that downstream sewer pipe segments from th= ~roposed a. elopment experience flow
d/D ratios that are below the maximum d/D standarc ., with the model inputs summarized in this
letter. The District can consider accepting sewage "ows ... = *these proposed projects without
upgrading the existing collection system pipeli=~~_ Ti. District will assess the capacity of the
Lakeview Lift Station in detail for its capabili’, for thi. inci< ased flowrate as part of the “CSAG64 —
Lakeview Lift Station Renovation Project”.

Should you have any questions, ple se call- ae.

ALBERT A. WEBB ASSOCI/ TES

Bradley Sac'-ett, ‘ebb Ass sciates
Senior Engine. -

CC: C stave 2 .ez, Webb Associates
Bru. » Davis, Webb Associates
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Corporate Headquarters
3788 McCray Street
Riverside, CA 92506
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Palm Desert Office
74967 Sheryl Avenue
Palm Desert, CA 92260
951.686.1070
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November 16, 2021

Mr. Nelson Sarti, P.E.

Project Manager

SAN BERNARDINO COUNTY
Department of Public Works, Special Districts

PO Box 11969

San Bernardino, CA 92423

WEBB W.O.: 2021-0127

RE: CSA 64 Sewer System Calibration be »ed un Ju e — July 2021
Sewer Flow Monitoring.

Dear Mr. Sarti:

Two previous sewer modeling studies were perfr=med . upcoming developments within County
Service Area 64. The two studies are listed be ow:

. Previous Study 1 - CSA 64 Victor ¥ alley « nllege - New Stadium and Educational Event
Center Sewer Study (April 09, 7021)

. Previous Study 2 - Sewer Study <* zr for TR 17049 — APN 0482-031-01,-02,-07, and
-08 (July 20, 2021)

The two previous studie , utih. =d a hydraulic model created by WEBB to perform the CSA 64
Easterly Sewer System Modelir. /! Hesperia Sewer Study in 2017. This model used generally
accepted sewer g neratico. factors for the existing land uses. The sewer generation factors are
intended to size < ‘wer syste ns to ensure there are no sanitary sewer overflows in the system and
account for v riab *v in th: anticipated sewer generated by yet to be constructed development.
Now that CSA 6- is ciuoc 10 build-out, the sewer generation for the actual constructed development
canbeu ... 2~ h flow monitoring. The previous modeling studies recommended that sewer flow
monitoring ~e conducted to confirm the model’s flow and d/D projections. From June 25, 2021 to
July 8, 2021, “eld sewer monitoring was conducted at Manholes 8031-3, 8099-5, and 8030-12.
Table 1 summarizes the flows previously calculated in the model at the three monitoring locations,
the actual field monitoring flows and the differential between the model and actual flows at the
monitoring locations.

You
y»yono
www.webbassociates.com

H:\2021\21-0127\PDR - Reports\2021-11-16 Sewer Calibration Summary.docx
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Mr. Nelson Sarti, P.E.

SAN BERNARDINO COUNTY

Department of Public Works, Special Districts
November 16, 2021

Page 2 of 4

Table 1: Previous Model vs Field Monitoring flow Comparison

. Pipe Previous Model * Field Monitoring * Differential 3
D Diameter Ave Flow Peak Flow Ave Flow Peak Flow W Reak Flow
(in) (med) (med) (med) (med) £ N
0.z.~

8031-3 12 0.278 0.780 0.063 0.175 ).605
8099-5 15 0.562 1.572 0.150 0.380 N 412 1.192
8030-12 21 1.263 3.537 1.092 2.137 0..71 1.400

(™ From the model utilized in Previous Study 1 and Previous Study 2 described . thic .epor
2 From the field sewer monitoring conducted from June 25, 2021 to July 8, 2021.
@) From the difference between value of () and value of @

It is evident that the previously calculated model flows' ‘re sic ficantly higher than the actual field
flows experienced by the CSA 64 wastewater collection s, >'2m. Therefore, after reviewing the field
monitoring flow data, the model flows were reca' uratec “nd . djusted to more closely resemble the
actual sewer flows experienced in the system )y evenly »>wering the model’s sewer loading. The
method used is a conservative approach *.at ¢ 1 be ap! ied District-wide and avoids the creation
or need for parcel-specific factors. Durir 4 the recai..  _.on process, it was important to consider that
the updated flows needed to remain slig ~tly # unservative to provide a factor of safety to prevent the
system from becoming hydraulically deficic ~t if higher than anticipated peak flows are experienced
in the future. Table 2 below s nmarizes the .pdated model flows at the monitoring locations, with
an updated flow differential

Table 2: Updated M- uei v Field Monitoring flow Comparison

. Upllated Model ! Field Monitoring 2 Differential 3

Ma:\ll)'lole ian W Peak Flow Ave Flow Peak Flow Ave Flow Peak Flow
i W lat) (mgd) (mgd) (mgd) (mgd) (mgd)

8031-3 12 0.131 0.263 0.063 0.175 0.068 0.088
8099-5 15 0.415 0.829 0.150 0.380 0.265 0.449
8030-12 21 1.116 2.232 1.092 2.137 0.024 0.095

() From the model utilized in Previous Study 1 and Previous Study 2 described in this report.
@ From the field sewer monitoring conducted from June 25, 2021 to July 8, 2021.
@) From the difference between value of () and value of @

The flow differentials show that after recalibration, the model flow rates remain higher than the
recorded field flow rates, especially in Manhole 8099-5. Model flow rates remain higher for Manhole
8099-5 because reducing flows at Manhole 8099-5 would result in proportionally lowering the model
flows at Manholes 8031-3 and 8030-2 to the point where they are considerably lower than the field
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Mr. Nelson Sarti, P.E.

SAN BERNARDINO COUNTY

Department of Public Works, Special Districts
November 16, 2021

Page 3 of 4

flow rates at those locations. Therefore, although inconsistencies remain between field
measurements and model results, the flow reduction was conducted such that the modeled flows
always generated more flow than the field measurements. Notably, model results and field
measurements were very consistent at the most downstream point of the sys* ... "*MH 8030-12).

San Bernardino Special Districts Department standards specify that pipeli »s that a 2 8-inches in
diameter and smaller shall be sized to carry the peak flow when fifty pe ~ent. !l (¢'0=0.50), while
pipelines larger than 8-inches in diameter shall be sized to carrv."". pean “ow v.nen seventy-five
percent full (d/D=0.75). The updated model flows do not apprs ach tF == ~axir, um d/D capacity, as
summarized in Table 3.

Table 3: Updated Model vs Field Monitoring flow ~c¢ .|par|>un

Manhole ID Pipe Field Monitoring Maximum d/D Available Peak Flow
Anniote Diameter (in) Peak d/D ™ Standard ® | Capacity per Model (mgd) ¥

8031-3 0.23 0. 31 0.75 1.121
8099-5 15 0.29 0.44 0.75 1.125
8030-12 21 0.+ u.50 0.75 1.858

Calculated from field sewer manitoring co. 'ucted from June 25, 2021 to July 8, 2021

From the updated CSA 64 .roSewer model

From the Department’s " ¢. 'n Standards

From the difference of the full' >pacity calculated using Manning’s equation and the updated model peak flow.

The peak flows measur. 1 in the field monitoring are lower than the previously calculated model
flows. Therefor , in the s' stem’s existing situation, there is additional available capacity to receive
flows from . ~w ¢ velop” .ent projects.

Itappe 2rs uw.o "> Lakeview Lift Station and force main system may be undersized for any additional
peak flov. as the model indicates there may be a 6-in diameter force main at this location. This lift
station is eq .ipped with a screw pump and may not actually have a 6-diameter force main.

The District can consider accepting sewage flows from these proposed projects without upgrading
the existing collection system pipelines, however the Lakeview Lift Station should be reviewed in

detail for its capability for this increased flowrate.

Should you have any questions, please call me.


J3922
Text Box
NOT FOR BID


Mr. Nelson Sarti, P.E.

SAN BERNARDINO COUNTY

Department of Public Works, Special Districts
November 16, 2021
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ALBERT A. WEBB ASSOCIATES

Gustavo Gomez, PE
Associate Engineer

cC: Bradley Sackett, Webb Associates
Bruce Davis, Webb Associates
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APPENDIXD

SEWER FLOW CALCULATIONS
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Lakeview Lift Station Flow Calculations

Overview
SCADA Results
2017-2019
Avg Run time/Start 0.039 hrs
2.36 min
Pump Flow Rate 130.4612642 gpm
0.18786422 mgd
2017-2021
Avg Run time/Start 0.038 hrs
2.29 min
Pump Flow Rate 134.594285 gpm

0.19381577|mgd

Land Use Flow Results

Value Unit
Total Residential Households 4215 homes
Population Density 2.98 people/home
Sewer Generation Rate 100 gpd/person
|Sewer Generation (avg) 1256070 gpd
872.2708333 gpm
1.943419417 cfs
1.25607 mgd
Additional Flows (from Sewer Feasibility Studies)
Value Units
Victor Valley College (w/o stadium) 147000 gpd
Lakeview Middle School 8820 gpd
Endeavour School of Exploration 8330 gpd
Excelsior Charter School 14700 gpd
APN 0482-031-01,-02,-07,-08 13680 gpd
APN 0482-043-08 4950 gpd
Victor Valley College Stadium 24284 gpd only » ided. Peak flow dividea
Total 221764 gpd
154.0027778 gpm
0.343118189 cfs
0.221764 mgd
Total Flows
Sum of existing SCADA flows and additional flows
Total Average Flows Total P~ < ‘alues
0.42 1. D |
415579.77 1163623.C ypd
288.60 808.07 gpm
0.64 1.80 cfs

*peaking factor of 2.8 for flows ranging from 0.3-0.5 mgd

Assumptions

1. System is completely static - no influent flow affecting pump cycling

2. Pump and dividing wall volume in existing wet well is negligible

3. One pump operating at a time
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Existirg * stationplan
Pump Opere g Ranges
Pump 1 on: 15"
Pump 1 off: 8"
lag Start~ .ieeded) 18"

Existing Lift Station Volume Calculations

Length] 8[ft
Cross Section Area| 5.14[sq ft
Operating Range Volume] — 41.12[cu ft |
| 307.599]gal |
Average Flow (mgd) Peak Factor
0.0 - 0.01 4.0
0.05 34
0.10 32
020 3o
0.30 28
050 27
0.8 26
10 25
1.5 2.4
25 2.3
4.0 22
6.0 2.1
10 20
15 19
30 1.8

s

z

‘o 81
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OPINION OF PROBABLE COSTS
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Kimley-Horn and Associates, Inc. Opinion of Probable Construs siic f

Client:  County of San Bernardino Special Districts Date: 4/12/2022
Project: Lakeview Lift Station Prepared By: SW I’
KHA No.:195068122 Checked By: SMISc
[Title:  Lakeview Lift Station Rehabilitation Alternatives 1 & 2 _—l—l
No. Item Spec.# | Quantity Unit v Cost
1 Flygt Submersible Pumps-Equipment 3 EA 0,000.C $60,000
2 Pump Installation 1 LS $50,000.1 $50,000
3 12-inch DIP Force Main 100 LF $400 . $40,000
4 Misc Piping Spools and Fittings 1 LS 3 ,0.00 $50,000
5 Electrical - Control Panel fabrication and installation 1 LS $35,000.00 $35,000
6 Electrical - RTU control panel and installation 1 S $15,000.00 $15,000
7 Electrical - Conduit Trenching y/ .S $10,000.00 $10,000
8 Electrical - Service Entrance Equipment and Installation 1 . $10,000.00 $10,000
9 Electrical - Sensors and Installation 1 LS $10,000.00 $10,000
10 Electrical - Grounding and Bonding a LS $10,000.00 $10,000
11  |Electrical - New Installation and Servicing pe LS $10,000.00 $10,000
12 Demolition - Existing Pumps, Vents, Supports, Platforms 1 LS $75,000.00 $75,000
13  |Epoxy Coating Wet Well and Discharge Manhole 1 LS $15,000.00 $15,000
14 Wet Well Sloped Concrete Invert Removal 1 LS $3,000.00 $3,000
15 |Temporary Bypass Plugs 2 EA $2,000.00 $4,000
16 Site Restoration 2 LS $10,000.00 $10,000
17 Mobilization 1 LS $50,000.00 $50,000
*Electrical generator not required for this facility Subtotal: $457,000
Conceptual Design Conting. (%,+/-) 30 $137,100
|:| Preliminary Design
|:| Final Design
Total $600,000
[Title:  Optional Upgrades |
No. Item Spec. # Quantity Unit Unit Price Cost
1 Qdor Control Compone 3 1 LS $50,000.00 $50,000

£

The Engineer has no control « >r the ¢ _1, materials, equipment, or over the Contractor's methods of determining prices or over competitive
bidding or market conditions. Op '7ns of probable costs provided herein are based on the information known to Engineer at this time and represent
only the Enginec | ~ont as a o ign professional familiar with the construction industry. The Engineer cannot and does not guarantee that
proposals, bids, o1 tual coric.. ssts will not vary from its opinions of probable costs.

K\SND_WATER\195068122 Lakeview Lift Station Rehab\OPCC\Preliminary OPCC.xIsx
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APPENDIX F

PRELIMINARY PUMP DESIGN CALCULATIONS AND PUMP CURVE
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Calculation Sheet

KiISND_)

By: SDW

Checked: SLM

Nominal Diameter of Force Main
Length of Force Main

Nominal Diameter of Yard Piping (1)
Length of Yard Piping (1)

Nominal Diameter of Yard Piping (2)
Length of Yard Piping (2)

Lowest Water Level

Highest Water Level

Highest Elevation in System

Hazen Williams C (Force Main)
Hazen Williams C (Yard Piping 1)
Hazen Williams C (Yard Piping 2)
Area of Force Main

Area of Yard Piping (1)

Area of Yard Piping (2)

Date:

Date:

10.00
55.00
10.00
0.00
10.00
0.00
2.00
6.00
20.00
130.00
130.00
130.00
0.55
0.55
0.55

IN
FT
IN
FT
IN
FT
FT
FT
FT
Unitless
Unitless
Unitless
SF
SF
SF

03/11/22 Subject:

03/11/22 Job No.:

SYSTEM CURVE POINTS (Lowest Water Level, Max Elev Head)

Lakeview
Sewer Lift Station

FLOW Flow Pressure Pipe Fitting TDH Velocity TDH
Headloss Headloss
(GPM) (CFS) (FT) (FT) (FT) (FT/SEC) (PSI)
0 0.000 0.00 0.00 18.0 0.0 ¥
150 0.334 0.01 0.01 18.0 0.6
300 0.668 0.04 0.06 18.1 = 7.
450 1.003 0.08 0.13 18.2 1.8 7.9
600 1.337 0.13 0.24 18.4 25 8.0
750 1.671 0.20 0.37 18.6 3.1 8.0
815 1.816 0.23 0.44 18.7 33 3.1
925 2.061 0.30 0.57 17 3.8 8.2
1075 2.395 0.39 0.76 2.2 14 8.3
1225 2.730 0.50 0.99 19.5 8.4
1375 3.064 0.62 1.25 19.9 5.6 8.6
SYSTEM CURVE POINTS (Highest Wate vel, Min El= iead)
FLOW Flow Pressure Pipe Fitting TDH Velocity TDH
Headloss Headloss
(GPM) (CFS) (FT) (FT) \ (FT/SEC) (PSI)
0 0.000 0.00 0.00 14.0 0.0 6.1
150 0.334 0.01 0.01 14.0 0.6 6.1
300 0.668 0.04 0.02 141 1.2 6.1
450 1.003 0.08 0.05 141 1.8 6.1
600 1.337 0.1C 209 14.2 25 6.2
750 1.671 0.20 2 14.3 3.1 6.2
815 1.816 023 0.c 14.8 3.3 6.4
925 2.061 - 0.27 14.6 3.8 6.3
1075 2.395 0.39 0.35 14.7 4.4 6.4
1225 2.730 0.50 0.4 14.9 5.0 6.5
1375 3.064 0.62 0.5 15.2 5.6 6.6

Lakeview Lt Station

p Station Head Curve Calculator_Lakeview.ism_Hydraulc Calcs (1)

Kimley-Horn and Associates, Inc.

Page 1 of 2
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Calculation Sheet Kimley-Horn and Associates, Inc.

Flow 2.061 CFS How many pumps are operating?
Velocity in Force Main 3.78 FPS 1
Velocity in Yard Piping (1) 3.78 FPS
Velocity in Yard Piping (2) 3.78 FPS
FITTING DIAMETER (IN) NUMBER IN SYS K V°I2G (FT* 2G HL |
c
=4
5
7]
3
=
@
o
=
i

I <. V. . oo |

Exit 1 - 0.22 0.22 0.22
Cast 90-Deg Bend ) 3 0.25 0.22 0.06 0.17
Cast, 11.25-Deg Bend R 1 0.0933 0.22 0.02 0.02
Cast 45-Deg Bend 2 0.18 0.22 0.04 0.08
Entrance, Bellmou* 1c 4 0.05 0.22 0.01 0.01
Tee, Line Flow: 10 0.3 0.22 0.07 0.07

Fittings in Force Main

Total Fitting Headloss  0.57

Page 2 of 2

KiISND_) Lakeview Lt Station ips\Pump Station Head Curve Calculator_Lakeview.xlsm_Hydraulic Calcs (1)



J3922
Text Box
NOT FOR BID


NP 3127 MT 3~ Adaptive 439

Patented self cleaning semi-open channel impeller, ideal for pumping in
waste water applications. Modular based design with high
adaptation grade.

Technical specification

FLYGT

a xylem brand

Curves according to:  Water, pure Water, pure [100%],39.2 °F,62.42 Ib/ft?,1.6891E-5 ft?

[ftjé Head
624
60
58
56
54
524
50
483
46
444
42
403
384
36
34
32
309 72.2%
284
264
243
223
204
184
163
144
123 439 187mm
103
83
6
4
2
(e e L L L N I L B
0 200 400 600 800 1000 [USgpm]
Curve: 1ISO 9906
Configuration
Motor number Installation type
N3127.070 21-10-4AL-W P -Semipermanent, Wet
7.5hp
Impeller diameter Discharge diameter
187 mm 4 inch
Pump information Materials
Impeller diameter Impeller
187 mm Hard-lron ™
Discharge diameter Stator housing material
4 inch Grey castiron
Inlet diameter
100 mm
Maximum operating speed
1750 rpm
Number of blades
2
Max. fluid temperature
40 °C
Project Created by Alan Dahlqvist
Block Created on 3/3/2022 Last update 3/3/2022

Program version
62.0 - 211172022 (Build 107)

Data version
20232022 13:10 A2P2

User group(s)
Xylem:USA- INT

w



NP 3127 MT 3~ Adaptive 439

Technical specification

Motor - General

FLYGT

a xylem brand

Motor number Phases
N3127.070 21-10-4AL-W 3~

7.5hp

ATEX approved Number of poles
FM 4

Frequency Rated voltage

60 Hz 460 V

Version code
070

Motor - Technical

Rated speed
1750 rpm

Rated current
9.6 A

Insulation class
H

Rated power
7.5 hp

Stator variant
12

Type of Duty
S1

Power factor- 1/1 Load Motor efficiency - 1/1 Load Total moment of ine Starts per .our max.
0.88 83.8% 1.01 Ib ft? 30
Power factor - 3/4 Load Motor efficiency - 3/4 Load Starting curre.  lirect st~
0.85 84.7% 58 A
Power factor - 1/2 Load Motor efficiency - 1/2 Load € angcun.  star-do
0.77 83.7% 9.3A
Project Created by Alan Dahlqvist
Block Created on 3/3/2022  Lastupdate 3/3/2022
Program version Data version User group(s)
62.0 - 2/11/2022 (Build 107) 21232022 13:10 A2P2 Xylem:USA- INT
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NP 3127 MT 3~ Adaptive 439

Performance curve

Duty point

FLYGT

a xylem brand

Head
24.6 ft

Flow
794 US g.p.m.

Curves according to: ~ Water, purdVater, p. [100%" .9.2°F, .42 lb/ft3,1.6891E-5 ft*/s

Head

72.2%

(2461

39 187mm

3 Pump Efficiency
3 Overall Efficiency

\439 187mm

439 187mm

= Powerin, ©1

5 Shaft powe:

N ow Ao

[8.51 hp

(7.2l

o -

NPSHR-values

39 187mm

[12.91

794.2 US g.p.m.
T T T T

800

900

L
[US g.p.m]
Curve: 1SO 9906

T I — T I
500 600 700 1100

Alan Dahlgvist

Created on 3/3/2022  Lastupdate 3/3/2022

Data version
21232022 13:10 A2P2

Program version
62.0 - 211172022 (Build 107)

User group(s)
Xylem: USA- INT
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NP 3127 MT 3~ Adaptive 439

Duty Analysis F%

a xylem brand
Curves according to: Water, pure [100%)] ; 39.2°F; 62.47 ,rt%; 1.bc  =-5ft*/s

Head

[t

(SIS, BINS) B> RN e}
N AP W
Lol b b D b T

246 ft|
39 187mm
55.2 Hz
50.2 Hz

452 Hz
6 40.1 Hz
4
2
o 794.2 US g.p.m.

Tt o1 rrr 1T+ rtrr | rrrr|rr 11 rrrr 1111 [ T T T[T

0 100 200 300 400 500 600 700 800 900 1000 1100 [USg.p.m]

/
Operating characteristics

Pumps / Flow Head Shaft power Flow Head Shaft power Hydr.eff. Spec. Energy NPSHre
Systems
US g.p.m. ft hp US g.p.m. ft hp kWh/US MG ft
1 794 246 7.2 794 246 7.2 68.8 % 133 129
Project Created by Alan Dahlgvist
Block Created on 3/3/2022 Last update 3/3/2022
Programversion Data version User group(s)

62.0 - 2/11/2022 (Build 107) 21232022 13:10 A2P2 Xylem:USA- INT
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NP

3127 MT 3~ Adaptive 439

VFD Curve F%

[ft]-{Head

60

56

44

40

-
» (oo} ’\‘J
L

52
48

36

32

] 72.2%

28 DN

24

20

16

a xylem brand

Curves according to:  Water, pure,39.2 °F,62.42 Ib/ft,1.6891E-5 ft*/s

439 187mm

[%]é Pump Efficiency
60| Overall Efficiency /—x
50 // //xmg 187mm

304 —

JPow . input . —439 187mm (P1)
3Shaft pu er P2 439 187mm (P2)
'iq__,

4
33
2
1;

439 187mm

—

_

[ffj; NPSHR-values 439 187nm
187
164
14
12
109
8

0 100 200 300 400 500 600 700 800 900 1000 1100 [US g.p.m]

Curve: 1SO 9906

Project Created by Alan Dahlgvist
Block Created on 3/3/2022 Last update 3/3/2022

Programversion

Data version User group(s)

62.0 - 2/11/2022 (Build 107) 21232022 13:10 A2P2 Xylem:USA- INT
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NP 3127 MT 3~ Adaptive 439
VFD Analysis

Curves according to:

Water, pure [100%] ; 39.2°F; 62.42Ib/ft3: ~

FLYGT

a xylem brand

SE-5ft?/s

Head

N
TR

N

72.2%

© secific ene:

[KWh/US MC

| 133 kKWA/US MG

133 WAh/US MG

794.19 US g.p.m.
60 Hz

794.2 US g.p.m.

2461t

439 187mm

o

o

100

200 300

Operating Characteristics

400 500

00 800

900

1000

600 7

1100 [US g.p.m]

Pumps /
Systems

Frequency

Flow

USg

Head

.p.m. ft

Shaft power

hp USg.p.m.

Flow

Head

Shaft power
hp

Hydr.eff.

Specific energy

KWh/US MG ft

1 60 Hz
1 55.2 Hz
1 50.2 Hz
1 45.2 Hz

Project
Block

794
731
664
598

24.6

20.9

17.2
14

7.2
5.61
4.21
3.07

794
731
664
598

Created by

Created on

24.6

20.9

17.2
14

7.2
5.61
4.21
3.07

Alan Dahlgvist

3/3/2022

Last update

68.8 %
68.8 %
68.8 %
68.8 %

133 12.9
143 11.3
154 9.7
167 8.2

3/3/2022

Programversion
62.0 - 211172022 (Build 107)

Data version
21232022 13:10 A2P2

User group(s)
Xylem: USA- INT

NPSHre
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NP 3127 MT 3~ Adaptive 439

VFD Analysis F%

a xylem brand

Curves according to: Water, pure [100%] ; 39.2°F; 62.42Ib/ft3 _os.. %/s

< <ccific energy _!‘
\Wh/US MG]

4

Head

, 133 KWA/US MG
‘ | 133 Wh/US MG

] .2.2%

268

12- 439 187mm

]

794.19 US g.p.m.
60 Hz

794.2 US g.p.m.

100 200 300 400 500 600 700 800 900 1000 1100 [US g.p.m]

N B
Ll bl

o
o

Operating Characteristics

Pumps / Frequency Flow Head Shaft power Flow Head Shaft power Hydr.eff. Specific energy NPSHre
Systems
USg.pm ft hp USg.p.m. ft hp KVhWUS MG ft
1 40.1 Hz 531 11 2.16 531 11 2.16 68.8 % 183 6.79
Project Created by Alan Dahlqvist
Block Created on 3/3/2022 Last update 3/3/2022
Program version Data version User group(s)

62.0 - 2/11/2022 (Build 107) 21232022 13:10 A2P2 Xylem:USA- INT
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NP 3127 MT 3~ Adaptive 439

Dimensional drawing F%

a xylem brand

T
3
%
=
[=
T =
& 2
o
16
VEW [Z]— i(j N i@
N~
o3
2
8
=
3
£
o
- ‘ 3127 ‘ " ‘ e o1 S Jom
i Pump ool oF 1:20 |200417
[ 6462300 4
Project Created by Alan Dahlgvist
Block Created on 3/3/2022  Last update 3/3/2022
Program version Data version

User group(s)
62,0 - 21172022 (Build 107) 2/23/2022 13:10 A2P2 Xylem: USA- INT
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