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Lake Forrest, CA 92630
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J.M. TURNER ENGINEERING, INC,

P4 ™ CONSULTING ENGINEERS

S0 A CIVIL ENGINEERING
ﬁgyg‘r“ L 2N STRUCTURAL ENGINEERING
SEHC_ } CONSTRUCTION ENGINEERING

LOS OSOS WASTEWATER

COLLECTION SYSTEM
LOS OSOS, CA

EXCAVATION DEWATERING PLAN
DESIGN CALCULATIONS

ARB, INC.

26000 COMMERCENTRE DRIVE
LAKE FORREST, CA 92630

The dewatering plan for the above mentioned project is based on the design assumptions from
the '‘Dewatering Plan’ designed by CDM Smith, March 2012. Soils are assumed to be a mix of
alluvium and sand deposits. An estimated range of hydraulic conductivity of 10 to 50 gpd/ft? and
an aquifer thickness of 60 feet have been assumed. Pump rates and estimated duration of the
initial draw-down are based upon the worst-case scenario: Ground water at existing grade, with a
20 foot deep excavation, resulting in a desired draw-down of 22 feet.

i —

DATE: 09/28/2012

BY: B.R.L.

BY DIRECTION OF: A.J.V.
SHEET NO: 1 of 18

JOB NO.: 13315-1

1325 COLLEGE AVE. . SANTA ROSA-CA954047(707) 529-4503 FAX (707) 528-4505
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J.M. TURNER ENGINEERING, INC.
CONSULTING ENGINEERS
CIVIL ENGINEERING

STRUCTURAL ENGINEERING
CONSTRUCTION ENGINEERING

DEWATERING DESIGN NARRATIVE

Work areas shall be dewatered 1,000 feet at a time. Groundwater observation wells shall be
provided at 500ft intervals within the areas of active dewatering.

Area D2 shall be dewatered through the use of sumps and pumps as only nuisance water is
expected to be encountered. Groundwater shall be pumped into a baffled sedimentation tank;
tested and treated as required by the project specifications and in accordance with the SWPPP
BMP's and thereafter trucked to the Fairchild Detention Basin.

Area D3 shall be dewatered through the use of 30 foot deep well points which shall be spaced at
50, 75 or 100 feet, as the contractor deems best suited to each area. Each well point shall consist
of a 24 inch diameter well, an 8 inch casing, 15 feet of well screen, filter pack and a submersible
pump. Pumps shall discharge into a 6 inch diameter header pipe, which shall outlet into a baffled
sedimentation tank. Groundwater shall be tested and treated as required by the project
specifications and in accordance with the SWPPP BMP's and pumped into the Fairchild Detention
Basin.

Areas D1, A1, A2, A3 and A4 shall be dewatered through the use of 30 foot deep well points
which shall be spaced at 50, 75 or 100 feet, as the contractor deems best suited to each area.
Each well point shall consist of a 24 inch diameter well, an 8 inch casing, 15 feet of well screen,
filter pack and a submersible pump. Pumps shall discharge into a 6 inch diameter header pipe,
which shall outlet into a baffled sedimentation tank which shall then outlet into the proposed 16
inch force main running along Los Osos Valley Road where it shall be gravity fed into the Mid-
Town Retention Site.

Settlement monitoring points shall be established on or near existing improvements within the
dewatering system's radius of influence. These points shall be monitored daily during the initial
draw-down, and weekly once the steady state has been achieved. Pumps shall run continuously
for 14 days, or until desired draw-down is observed in observation wells. If desired draw-down is
not observed within 14 days, additional wells shall be added.

DATE: 09/28/2012

BY: B.R.L.

BY DIRECTION OF: A.J.V.
SHEET NO: 2 of 18

JOB NO.: 13315-1

1325 COLLEGE AVE. « SANTA ROSA, CA 95404 . (707) 528-4503 FAX (707) 528-4505

Item No. 22 LO Dewatering Update Attachment 1
Jan. 31 - Feb 1, 2013
Executive Officer's Report



6 LS
" Wad

191EMPUNOID MOJ[BYS Y}IM SEalY JaMas — LWAJSAS UOI}I3||07) 131BMBISBAN 5050 507 *Z aindid
T ) .l...rﬁ.,..f......lkl 7y St e s e - - - i 5 P

|

RIS DU M) w——

ﬁ]a!:ll..l].s..i r— ....u..ﬂsaaicln BB (ANTR) IDIEM, DODADRY. seamns
! =D VUSRI () LIB A0 e
L ovn ro Lo a0 v e o

z . {59'¢ soniey Buoyog ‘OO 580 Mol weeg)
_ A DON 89C - Mg JOURaA, AIQ) INOH HEB
_ ‘ _fna soun Kk uy A0an
_ = “pusiaq

ved wctwﬂ@suﬁ_ a ?:um‘.._m UCIABHOD SRS SO

Jan. 31 - Feb 1, 2013
Executive Officer's Report

Item No. 22 LO Dewatering Update Attachment 1




J.M. TURNER ENGINEERING. INC.

(707) 528-4503 FAX (707) 528-4505

ARB Inc.
Los Osos
Waste Water Collection
Dewatering Plan

Dewatering Plan for Case '50ft spacing’

1
912512012

Soil and groundwater qualities were taken from "Appendix D Dewatering Plan", performed by CDM Smith, Dated March 2012

Soils Based on Above Report: Soils: SW, SM. A hydraulic conductivity range of 10ft/day to 50ft/day has been used to

determine expected pumping rates.

30' Dewatering Wells

Permeability Based on Design Soil Parameters: 10

35.30

Range of Permeability of Natural Soils

Description Permeability (Li/sec)
Openwork Gravel (GP) 10000 higher
Uniform Gravel (GP) 2000 to 10000
Well Graded Gravel (GW) 500 to 3000
Uniform Sand (SP) 50 to 2000
Well Graded Sand (sw) 10 to 1000
Silty Sand (SM) 10 to 50
Clayey Sand (SC) 1 to 10
Silt (ML) 0.5 to 1
Clay (CL) 0.1 to 0.0001

to
to

50 ft/day
176.50 (wsec)

Conversion Factors for Units of Permeability

UNIT

Multiply by to Convertto [t/sec

Multiply 1i/sec by o get unit

cm x 107 per sec

Gallons Per Day Per Square Foot

1

1

30 ft deep well:

0.46948357 213
Feet Per Minute 5081 0.000197
Feet Per Day 3.53 0.283286
Inches Per Year 0.0008058 1241
Meters Per Day 11.57 0.08643
Feet Per Year 0.00967118 103.4

Estimated depth of aguifer 60 ft
RADHUS OF INFLUENCE R,

Ground Level 100 elev [ =
Water surface level 100 elev - - ) .
Dewater elevation 78 elev i A5,
Pump Intake elevation 70 elev p—b 16 o )
hw 2o 38 ft { Nty e

Expect that permeability K can range
from 35.30 (u/sec)

75.19 gallday/ft®

to 176.50 (ju/sec)
375.95  gallday/ft®

Appravimare anclysls of kong norow systems

4
¢ in Rodr,

L KU - B

S [k = b

7|
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J.M. TURNER ENGINEERING. INC,

ARB Inc. 2
CONSULTING ENGINEERS Los Osos 9/25/2012
(707) 528-4503 FAX (707) 528-4505 Waste Water Collection
Dewatering Plan
Steady State:
Total wells = 21
approximate
Ry = 3(H-h)K® = 302 FT Approximate R, = 3(H-h)K* = 877 FT
H= 60 FT H= 60 FT
h= 38 FT h= 38 FT
K= 35.30 (u/sec) K= 176.50 (Li/sec)

Q = K(H*-h,)/In Ry/r,+2(X"K(H%-h, 2)/2L

Equivalent radius (R,) =

Q = K(H%-h, 2458 In R /1,

based on a system of wells with the same enclosed

17.8 ft
X = 1000 ft area: sgrt(a*b/pi)
re= 1 ft
Estimate Q
K= 75.189 gallday/ft’
H= 60 ft
h, = 38 ft
Ry = 392 ft
rg = 11t
In Rglr, = 5.97
= 498684 gpd
20,779 gph
346 gpm
Q=

Initial Drawdown:

16 gpm per well

Estimate Q
K= 375.945 gallday/ft®
H= 60 ft
hy, = 38 ft
Ry = 877 ft
re = 1 ft
In Rofrs = 6.78
= 1300170 gpd
54,174 gph
903 gpm
Q=

43 gpm per well

Approximate draw-down time based on field data:

Uniform to Well Graded Gravel:
Uniform to Well Graded Sand:
Silty and Clayey Sand:

Silt and Clay:

Estimated permeability =

Q (steady state) =

Estimated draw-down time =
Estimated rate of draw-down =
Pumping coefficient =

Qi=

Initial Flow rate =
Steady State Flow rate =

2 - 3 days

4 - 6 days

7-12 days

more than 12 days

375.9 galiday/ft’
43 gpm per well
11 days
2.0 ft per log cycle
1.5
64 gpm per well

92,869 gpd per well

61,913 gpd per well
Summary:
Estimated Flows Quantity Time Q
(gal) (days) (gpd)
Initial Drawdown 1,021,562 11 92,869
Steady State 61,913 1 61,913
Pump Requirements Q Qty Capacity
(gpd) Pumps (gpm)
Initial Drawdown 92,869 21 64
Steady State 61,913 21 43

Item No. 22 LO Dewatering Update Attachment 1
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J.M. TURNER ENGINEERING. INC. ARB Inc. 3
Los Osos 9/25/2012

(707) 528-4503 FAX (707) 528-4505 Waste Water Collection
Dewatering Plan

Sedimentation and Turbidity Control:

Pump to Retention Particle Particle Settling
LengthL = 50 ft Size Description | Velocity V,
Width W = 8 ft (mm) (fps)
Depth D = 8 ft 0.5 coarse sand 0.19
Volume 3200 cf 0.2 medium san{ 0.087
Volume 23936 gal 0.1 fine sand 0.023
Surface area A, 400 sf 0.05 coarse silt | 0.0062
0.02 medium silt] 0.00096
0.01 fine silt 0.00024
0.005 clay 0.00006

Summary from below calculations.

Sedimentation Detention | Velocity V, solids  pverflow Rate
Time (hr) (ft/sec) (cfiday) (gpd/sf)
Initial Drawdown 6.19 0.000428 0.62 232
Steady State 9.28 0.000287 0.41 165

Note-Discharge with a turbidity in excess of 50 NTUs or 110% of the
ambient stream turbidity, which ever is less is prohibited. A turbidity
test will be required if a visual test does not confirm this.

Initial Drawdown 4 days
Estimated Flows Quantity Time Q
(gal) (days) (gpd)

Initial Drawdown 1,021,562 11 92,869

Detention time = volume of tank/flow per unit time = 6.186 Hr
Volume = 3200 cf
Q= 92,869 gpd

Velocity V. =1.2 Q/A, = 0.000428 ftisec sufficient time to settle particles
A= 400 sf
Q= 92,869 gpd

Estimated solids =suspended solids/unit volume x Q = 0.62 cflday
Q= 92,869 gpd
suspended solids 5 ppm

Overflow rate =Q/LW = 232 gpd/sf
Q= 92,869 gpd
L= 50

= 8
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J.M. TURNER ENGINEERING. INC. ARB Inc. 4
CONSULTING ENGINEERS Los Osos 9/25/2012
(707) 528-4503 FAX (707) 528-4505 Waste Water Collection
Dewatering Plan
Steady State
Estimated Flows Quantity Time Q
(gal) (days) (gpd)

Steady State 61,913 1 61,913
Total Initial Steady State 61,913 1 61,913
Detention time = volume of tank/flow per unit time = 9.28 Hr

Volume = 3200 cf

Q= 61,913 gpd
Velocity V, = 1.2 Q/A, = 0.000287 ft/sec sufficient time to settle particles

Ag = 400 sf

Q= 61,913 gpd
Estimated solids =suspended solids/unit volume x Q = 0.41 cflday

Q= 61,913 gpd

suspended solids 5 ppm

Overflow rate =Q/LW =

154.8 gpd/sf

Q= 61,913 gpd
L= 50 ft
W = 8 ft
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J.M. TURNER ENGINEERING , INC.  SURJECT. ARB, Inc. SHEEENEY:

oF
1325 COLLEGE AVENUE W 1 :

SANTAROSA CA 55404 Los Osos Wastewater Collection System g Bl Bk

PH#: (707) 528-4503 . ;

FAX# : (707) 528-4505 Dewatering Well Calculations CHKD BY: DATE

Check Screen Diameter:

Pump Capacity (gpm): Q=123 (from well calculations, spaced at 100ft)
Minimum Well Diameter (in): d=6 (per table 18.1 Powers 1992)
Well Screen Diameter (in): D= § D>d oK

Check Screen Length:

Well Screen Length (ft):

L= 15
M
Flow per lineal foot of screen (gpm/ft): q = b, q=282
L
Check Screen Entrance Velocity (Slotted PVC Screen):
Well Screen Diameter (in): D=8
Well Screen Slot Size (in): S.=0.030
Area of Opening (in2/ft): Ay =259 (per table 18.2 Powers 1992)
Screen Entrance Velocity (fpm): Vg = 192. L ve=6
AO
Recommended Velocity (fpm): Vei=6 (per table 18.3 Powers 1992)
V=6 > V=6 OK

Check Gravel Filter Pack (Powers 1992):

Soil Properties (based upon grain distribution graph from the Geotechnical Report, by Fugra West, Inc. March 4, 2004):

80% Passing Size (mm): Dyg, = 0.30 (US STD Sieve #48)
60% Passing Size (mm): Dggg = 0.25 (US STD Sieve #60)
50% Passing Size (mm): Dsg, = 021 (US STD Sieve #65)
10% Passing Size (mm): Dy, = 0.08 (US STD Sieve #200)
' D
Gradation: C, = L Cc, =31
Dipa
Filter Pack Properties:
Filter factor for uniform soils: E=8 (per figure 18.14 Powers 1992)
Allowable Filter 50% Passing (mm): Dsof = F-Dsq, Dgyp=1.68 (US STD Sieve #12)
Filter 90% Passing Size (mm): Dogy = F-Dgg, Dgpr =24 (US STD Sieve #8)
Filter 60% Passing Size (mm); Depe = F-D Dipe =2 (US STD Sieve #10)
60f 60a 60f

Filter 10% Passing Size (mm): Dinri= F-D Dine=0.64 (US STD Sieve #30)
10f 10a 10f

Item No. 22 LO Dewatering Update Attachment 1
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P B CONSTRUCTION « READY MIX CONCRETE - ASPHALTIC CONCRETE - AGGREGATES = TRANSPORTATION
’!

< - Telephone: (805) 345-3400

R . Fax: (805)345-3577
ALPORTLAND P.0. Box 1280, Santa Maria, CA 53456
CONSTRUCTION
September 20, 2012
ARB, Inc.

Los Osos Wastewater Collection A&D
County of San Luis Obispo, CA

MANUFACTURER'S CERTIFICATION
GAREY AGGREGATE PLANT
1/4" x #8 BACKFILL AGGREGATE

The Garey 1/4" x #8 Backfill Aggregate supplied by CalPortland Construction is produced at the
Garey, California Plant, SMARA No. 91-42-0014. The typical physical properties of the
aggregate are summarized below and represent material that was sampled during routine quality
control testing.

Gradation: Cumulative Percent Passing
Garey

Sieve Size 1/4" x #8 Backfill

1/2" (12.5 mm) 100

3/8" (9.50 mm) 99

1/4" (630 mm) 98

#4  (4.75 mm) 64

#8 (236 mm) 3

#16 (1.18 mm) 1
Specific Gravity, Bulk SSD 2.54
Cleanness Value, CT 227 60
Durability Index, CT 229 50
Voids (Rodded), C 29 39

CALPORTLAND CONSTRUCTION

f > st R & M
Patrick W. Imhoff, P.E.
Technical Service Manager

CALPORTLAND IS AN EQUAL OPPORTUNITY EMPLOYER
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Grain Size - mm
GRAVEL SAND
v SILT or CLAY
coarse I fine cmscl medium l fine
Symbol | Sample Dep)m Description and Classification Ce Cy
(f .
A 1-4 185 Silty SAND (SM) —
Project: Los Osos Wastewater Project

Performed by:  Gregg Fiegel, Ph.D,, P.E.

* Test Method:

ASTM D422

CL
Fag

v

33! CFS Geotechmical Consaltants

g Los Osos Wastewater Project
Los Osos, Califomia

ANACYSIS RESULTS Project No. 931001

Figure B-2a
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