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Dewatering

There are two main groups of groundwater control techniques:

 Methods that use low permeability cut-off walls and other barriers to
exclude water from the excavation

* Methods that control groundwater by pumping from sumps or wells (known
as construction dewatering)




Information required

* Potential sources of recharge
* l.e. rivers, creeks, canals, lakes, etc.
« Potential geotechnical impacts

« Soll settlement in the immediate vicinity of
nearby structure

« Groundwater contamination (nearby
landfill)




Information required

e Site elevation and size
« Excavation Depth

« Desired Dry-Depth (typically 2-3 feet below
the excavation)

« Soll description
« Groundwater elevation
« Time allotment for pre-drainage

« Typically dewatering systems require a
minimum 1 to 3 weeks before substantial
_draw-down is achieved.




Information required

* Boring Logs
« Geotechnical Report
« Solls Report

« Water quality/testing results for discharge
permit.




Dewatering — Wellpoint & Deep Well
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Wellpoints

Soil Types: Fine to coarse
«  Effective for stratified soils

Hydrology: High and low
conductivity | adjacent and remote
recharge

« Header Pipe: 6 inches or larger

Approximately 60 to 80 points per
pump

 Header pipeline should not
exceed 500 to 700 feet in length

-



Wellpoints

« Excavation Depths: < 20 feet @ sea-level

« Typical Spacing: 6 to 12 feet

 Flow per point: <0.1 to 20 gpm

« System flow rate: low to a few thousand gpm
« At times well-point must be sand packed
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Wellpoint Installation and Operation

Requires excavator, jetting pump, and PVC wellpoint
May require backhoe
Drilling may be required in dense solls

Individual wellpoints need to be carefully adjusted
(“trimming” or “fine-tuning”)




Jetting




Jetting




Jetting Video




Wellpoint design

[Crvme | CESCRETION [Peevous owe] &Y | | [ o & | DESCHFTION | pe
| MOVED PUNP 4D TRAK LOCATION/ADCED WITE | - [ epes] | | | | |
— AN APPROVED EN CHMENT PERMIT ) FOR ALL WORK ACTIVITIES ? E)
WITHIN THE PUBLIC RIGHT OF WAY AN ARGING INTO THE SEWER 3l
SYSTEM. ' 1
. ITY MAY REQUIRE ADDITICNAL MEASURES IF ISSUES ARISE RELATED TO THE K} I a i
DEWATERING AND DISCHARGE LOCATION.
- HARGE FLOW TO BE MONITORED UTILIZING A CALISRATED FLOW METER
— OCSD PERMIT WILL BE OETAINED 30 DAYS PRIOR TO D3EWATERING AND A COFPY
OF THE PERMIT SHALL BE PROVIDED TO THE CITY OF NEWPO! CH AS PART
OF THE ENCROACHMENT PERMIT APPLICATION INTO THE CITY'S SEWER SYSTEM.
— DEWATERING DURATION ESTIMATED AT 1 MONTH. < =
= MAXIMUM DISCHARGE WILL BE UMITED TO 200GPM SCALE 1° = 20' - =
— INMAL FLOW WILL BE LIMTED TC 200GPM. E = r—
- SUSTAINED FLOW WILL BE BETWEEN 150-200GPM. jm— > o]
P ° Ola
>
< |
g - g

5 ] 3
; b3 | FLOW METER
=] & 5 CF (LOCK AND CHAN,
£ | R e
< - . - cischaRE
> vd - t ) [ Gaaty FLow To sEwer
@2 5 - ]
<t 73 s g
o
. csf
ait | TRENCH/SHELD g
T W MING RED UNE -0
=0 / oo #
‘ w £
* _'*. - ug; §
. P ©
4 \ E ¢
.
.
™
‘E%z
e

R T DD WA+ T W

01-16586—02—-01

PLAN VIEW




Wellpoint design
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Deep Well Dewatering

Soil Types: performs best in clean sands and
gravel | typically poor in fine and clayey soils

Can be effective In stratified solls

Best when recharge is remote

Individual deep wells need to be carefully
adjusted (“trimming” or “fine-tuning”)
Timetable: Slow drawdown




Deep Well Dewatering

« Excavation Depths: Shallow to several hundred
feet

« Typical Spacing: Approx. 50 feet
* Full Range: 30 to 200 feet
* Flow per well: <0.1 to thousands of gpm

« System flow rate: low to tens of thousands of

gpm
* Typically 8 to 12inch diameter casings

An electric submersible pump is installed In
each well.







Deep Well
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Power Distribution

Generator or Power Source
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Which Method is Best for Your Site?

Wellpoints vs. Deep Wells

Wellpoints Deep Wells
Soil Types
Fine grained (silts and clayey sands) Good Poor to Fair
Stratified soils Good Poor to Fair
Wellgraded sands and gravel Good Good
Impermeable soils/rock at subgrade Fair to Good Poor to Fair
Recharge
Close Good Poor
Distant Good Good

Conductivity

High (i.e. clean sands/gravels) Good Good

Low (i.e. silts, clayey sands, etc.) Good Poor
|
Site

Confined (cramped) Poor Ok

Excavation depths of 17 feet or less Ok Ok
Excavations exceeding 17 feet Benching / Tiered System Ok

Timetable (drawdown)

Quick Ok Poor
Slow Ok Ok

Characteristics

Typical Spacing 3to 12ft 50 to 100 ft
Flow Ranges per point/pump >1to20gpm >1to thousand of gpm
System Flow Rate afew tothousandsof afew to tens of
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Case Study 1 (Wellpoint Dewatering)

. Dewatering Perimeter:
375 feet by 200 feet

‘I?—‘

. Desired Dry-Depth:
8 feet below grade

e  Groundwater Depth: ‘
2.5 feet \
. Soil Type:
Sand with silt
. Drawdown Time:

. 2 to 4 weeks i !
<ITTII Fr

. Project Length:
3 Months

DEWATERING
LAYOUT #2

NEW INTERNATIONAL BORDER
CROSSING DEWATERING PROJECT

ring
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Wellpoint Detalil

WELLPINTS ON
B FOOT CENTER

INSTALLED DETAIL

VACUUM PRIMING
ASSISTED PUMP
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Case Study 1




Case Study 1




Case Study 1 (Project Summary)

Pumps: two (2) primary Vacuum Pumps

*  Wellpoints: 94 jetted to 18 feet below
grade

. Header Pipe: 6”
e«  System Flow Rate: 500 — 600 gpm
. Excavation Depth: 4 feet

. Desired dry-depth of 8 feet
below grade

. Max Draw Down: 10 feet below grade
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Case Study 2 (Deepwell)

~— 4IN HDPE, SDR 17
/ TRANSFER PIPLI
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~— 4IN DEWATERING HEADER



Detailed Layout
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Pump Test

5.0 HYDRAULIC CONDUCTIVITY FIELD TESTING

Test Boring B-1 was drilled using an 8-inch outside diameter hollow stem auger and an additional
observation well was drilled 10 diameters away (80 inches) from B-1 and was extended to a depth of
30 feet. After driling and sampling, Test Boring B-1 was converted into a temporary well. Slotted
pipes (2-inch diameter) were installed inside the borings and the annular space was backfilled with
clean sand.

In order to evaluate the hydraulic conductivity of the site soils, two (2) pump tests were conducted
within Test Boring B-1 and the drawdown in the observation well was also recorded. An initial static
groundwater elevation was recorded within the test boring and then a Grundfos Redi-Flo2 pump was
placed inside the screen pipe about 2 feet above the bottom of the temporary well (B-1). A Solinst
Levelogger F100 was then placed inside the pipe above the pump. The pump was run simultaneously
with the levelogger until the groundwater elevation was lowered to about 25 feet from the finish floor
slab. The pump was then turned off and the time for the water rise to its original static groundwater
elevation was recorded. The water level drawdown within the nearby observation well was also
recorded following drawdown within Test Boring B-1 and indicated only minimal drawdown (0.5 and
0.6 feet) at a distance of 80 inches.

The f|eld data was transferred to a computer uemg Solmet Levelogger 4 0 and analyzed using

deueleped by the Bouwer and Rice Method. ﬁ'h hydraullc conductivity 1n.ralue ef 2 1 X ’ID and 26X 10
cmisec were obtained for the two tests. The hydraulic conductivity results and the time versus

recharge plots for the tests generated using the AquiferTest™ software are included within Appendix
A

Flease note that the calculated values represent the hydraulic conductivity of the shallow aquifer
materials directly adjacent to the well screen, and may not represent overall aquifer conductivity.
Additionally, the effect of disturbing native soil during drilling of the borehole prior to monitoring well
installation may influence the hydraulic conductivity values.




Calculations
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Calculations Vs. Field Data Comparison

Flow Rate Vs. Time
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Project Summary

Pumps: Twelve (12) 1/2HP Submersible Pumps

Deep Wells: 24 inch bore with 8 inch casing
. Depth: Approximately 45-50 feet below grade
. Header Pipe: 3”
. System Flow Rate: 85 to 45 gpm
. Excavation Depth: 20 feet +/-
. Desired dry-depth of 23 feet below grade
Customer successfully installed foundatlons in the dry ,‘
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Questions




