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BRIEF OVERVIEW OF PRINCIPAL TYPES OF DEWATERING
SYSTEMS

— THIS
METHOD GENERATES CLEAR DISCHARGE EFFLUENT AND IS PREFERRED BY ALL
WATER MANAGEMENT DISTRICTS, AND MORE SO IN AREAS WITHIN CLOSE
PROXIMITY TO WETLANDS.

— CLOSELY SPACED & RELATIVELY SHALLOW — PRIMARY
APPLICATION IS FOR TRENCHING , SMALL EXCAVATION AND GENERALLY
CONFINED AND AREAS WITH RESTRICTIVE ACCESS.

RIM DITCH AND SURFACE PUMPING — RELATIVELY LOW COSTS METHOD
USED FOR COMMERCIAL MINING, IN AREAS WHERE THE SOILS ARE RESTRICTIVE
AND AREAS WHERE THERE IS ADEQUATE TEMPORARY IMPOUNDMENT ADJACENT

TO THE ACTIVE AREA
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HORIZONTAL SOCK DRAINS witH VACUUM
ASSISTED PUMPS — A PRACTICAL APPROACH

PRIMARY OBJECTIVE — TO DEVELOP AN EFFICIENT DEWATERING SYSTEM TO
FACILITATE CONSTRUCTION IN THE DRY AS NECESSARY WITHOUT IMPACTING
ADJACENT WETLANDS OR BUILDINGS

INPUT PARAMETERS NEEDED MODELING ANALYSIS- GEOMETRY, KH, BASE OF
AQUIFER, DURATION OF WET SEASON, DISCHARGE STRUCTURE

HoOw ARE THESE PARAMETERS IDEALIZED
SINGLE STAGE VS. MULTISTAGE SYSTEMS — FIXED VvS. TIME VARIANT ORIFICE

THRESHOLD CRITERIA- PEAK DAILY , PROJECT TOTALS (DISCHARGE RATES
AND CUMULATIVE DISCHARGE) AND DRAWDOWN INFLUENCE ON
WETLANDS(GROUND WATER MOUND)
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PONDS 3.2 TECHNICAL MEMO

Date: December 7, 2007
Re:  Using PONDS for Dewatering Analysis

The following technical memo outlines the use of the PONDS 3.2 Refined Method software to
perform a dewatering analysis to determine the following:

. The extent of the groundwater mound drawdown impact

D The groundwater baseflow from groundwater seepage into the excavation

In PONDS, a dewatered excavation (or borrow pit) is modeled as a pond whose discharge
structure elevation is set to the controlled water elevation during dewatering. The
groundwater is then allowed to infiltrate (through background seepage) into the pond and is
discharged through a control structure.

In order to model the dewatering, a suitable hydrograph must be chosen. The PONDS
Baseflow hydrograph is generally used with the fluctuation in the ambient groundwater table
generally set to a very small number to simulate static ambient groundwater conditions.

The Baseflow Hydrograph
For the baseflow hydrograph there is no direct inflow (from runoff) into the pond. Instead, a

uniform recharge is applied to the ground surface outside the pond, sufficient to raise the
groundwater table from the specified starting elevation (such as seasonal low groundwater
table) to the final groundwater elevation (such as the seasonal high groundwater table) over
a specified period of time, as depicted in Exhibit 1 below. This rise in groundwater table will
induce baseflow groundwater infiltration from the soil into the pond, depending on the
elevation of the pond relative to the low and high water levels, and the elevations of any
discharge structures.

For a dewatering analysis, the change in groundwater table elevation (dH) is usually set to a
very small value, but could also be set to some other value if seasonal groundwater
fluctuations (for example) are to be modeled.

By using the baseflow hydrograph with a very small change in ambient groundwater table, we
are essentially simulating a zero-inflow/zero-recharge hydrograph. PONDS must have a non-
zero hydrograph in order to execute, and a baseflow hydrograph approaches the zero-
inflow/zero-recharge conditions as long as dH is very small.
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Outside Recharge
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Exhibit 1. Example of Outside Recharge in Baseflow Hydrograph

In Exhibit 1 above, the outside recharge, as calculated internally by PONDS, is as follows:
Recharge Rate = dH x n / dT

where:
dH is the desired change in groundwater elevation
n is the fillable porosity of the soil

dT is the desired length of time over which the change in groundwater elevation occurs
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Groundwater Mound Profile

By default, the option for saving the groundwater mound profiles in POMNDS is tuned off in
order to decrease the size of the PONDS data files. For a dewatering analysis, the groundwater
rmound profile should be tumed on. This can be done by accessing the following menu
seglence:

Options = Advanced Modflow Cptions. .,
This will open the Modflow Options dialog box, as shown in Exhibit 2 below, The groundwater

mound output flag must be activated in order for PCNDS to save the groundwater mound
profile.

Eﬂ»f\f‘lodﬂow For Ponds—S.étup

Boundary Condition | Ground Water Mound Output

Iterations € Mg
Storage Coefficient « Al
e (" End of Storm
Pond Conductivity € End of Simulatian

C (™ End of starm and simulation
OnYergence

—_— ” By percentage of elapsed time
Grid Size [ T—‘ 2
ound [ | " Every M stress periods

Fiestore Defaults Save as Defaults Ok Cancel

Exhibit 2. Advanced Modflow Options, Groundwater Mound Qutput Hag
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Example Problem

A borrow pit (approximately 2.5 acres in size) will be excavated over a period of 90 days. The
dewatering will be performed in two stages using sock drains.

Exhibit 3 below shows a schematic of the equivalent pond.
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Equivatent ¥/

Pond\“\_/ Areato

- Excavate -

7

Y
I £ Dewatering Elevation

e
Area of Dewatering

Exhibit 3. Schematic for Dewatering Example

As seen in Exhibit 3, the equivalent pond for the dewatering analysis does not correspond
exactly to the excavation, but instead corresponds to the footprint of the dewatered area.

The following data are given:
Equivalent Length, L = 700 ft
Equivalent Width, W = 150 ft
Base of Excavation = +70 ft NGVD
Ground Surface = +100 ft NGVD
Water Table = +95 ft NGVD
Base of Aquifer = +65 ft NGVD

Horizontal Conductivity, kh = 5 ft/day
Porosity, n = 25%

Dewatering will be performed using sock drains, which will be modeled as a 6-inch orifice.
Dewatering will occur in two stages:

Stage 1, sock drains at +80 ft NGVD from 0 to 45 days
Stage 2, sock drains at +68 ft NGVD from 45 to 90 days

MNote that the groundwater will be controlled at two feet below the bottom of the excavation
in the final dewatering stage.
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During dewatering, water will be coming out of the soil voids within the area to be excavated,
i.e., the pond itself & not an open area with a porosity of 1.0 but is soil with a porosity of n
(25% in this example). Therefore, the stage vs area data used in PONDS {which are used to
calaulate the stage vs storage relationship of the pond) should be corrected as follows:

Area = width x length x soil porosity = 700 ft x 150 ftx 0.25 = 26,250 ft

The followihg screen shots demonstrate the required data input in PONDS.

Exhibit 4 below shows the Aquifer Data parameter entry.

PONDS 3.2 <untitled>
File Edit Hydrographs Route Units Options Help

D@ & & ¢/alS|E [erain <]
[ 5 Dizcharge Structures E Hydrographs T 7 Tabular Results T 8 Graphical Results
1 Project Data T T 3 Geometry T 4 Ditches and Trenches
Base Of Aquifer Elevation, [B] [ft datum] E5
‘whater Table Elevation, fw/T] [ft datum] 95
Horizantal 5 aturated Hydraulic Conductivity, [Kh] [ft/day) 5
Fillable Porasity, [n] (%] 25

I Include Unsaturated Vertical Infiltration

Ready

Exhibit 4. Aquifer Data
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Exhibit 5 shows the Geometry Data input parameters. MNote that the pond bottom elevation
is set at some finite distance below the dewatering control elevation, which was specified to
be +68 ft (second stage of dewatering). The actual distance between the control elevation and
pond bottom is not critical, as long as the pond bottom i below the control elevation. Alo
note that the areas in the stage vs area data have been adjusted {(as noted previously ) since
the water in the excavation is assumed to be coming from the soil voids during dewatering,
and not from an open pond.

POMDS 3.2 =untitled>

File Edit Hydrographs Route Units Options Help

Dlla| &| 5| Hla|S|E| Fon =]

5 Dizcharge Structures E Hydrographs T 7 Tabular Results T 8 Graphical Results
1 Project Data T 2 Aquifer Data T 3 Geomehy T 4 Ditches and Trenches
Equivalent Pond Length, [L] [ft] T00
Equivalent Pand width, [w] [it) 11 50
v Ground water mound iz expected to intersect pond bottom
I Pond is partially lined
B DEEH 2 BB E
Stage Area EJ
[ft daturn) [
1 E7| 26250
2 100| 26250
3
4
5
: -
Ready

Exhibit 5. Geometry Data
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The dewatering will be simulated using a time variant orifice, which allows the control elevation
to be lowered for each stage of the dewatering, as shown in Exhibit 6 below. A 6 inch circular
orifice will have an area of 0.1963 ft%.

POMDS 3.2 =untitled>
File Edit Hydrographs Route Units Options Help

De|E| & 2| ¥4 &E

[ 1 Project Data 2 Aquifer Data T 3 Geometry T 4 Ditches and Trenches
5 Discharge Structures T E Hydiographs T 7 Tabular Results T 8 Graphical Results
Discharge Structure |1 ﬁ Stucture Type |Time wariant orifice li

Time Variant Orifice

Structure Data
. Description IE inch orifice, time variart
T ailwater

Diate Format iEIapsed tirme L]
Units iEninsh V]

B DEE @ B8 = |53
E\apfﬁ[ds]Time Etle;aatﬂ?nr} Coefficient A[;;? ‘ Exponent 3

1 | B0 49 01ssg 05

2 | 1080 20 43 0163 05

3 10801 58| 19 013 05

4 | 2w Be 13 01ssg 05

=

: =

Ready

Exhibit 6. Discharge Structure Data
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A baseflow hwdrograph is utilized as shown in Bxhibit 7 below, with a very small change in
grourdwater table to approximate a static groundwater condition (at a large distarce from the
excavation). The duration of the hydrograch has been sat to S0 days, and has been broken
irto 180 half-day increments, (Mote: it is generally desirable to use a large number of short
time increments as cpposed to a small number of large time increments,)

Baseflow K

Eile

Scenario 1 ﬁ

Hypdiograph Type |Bc|sx:f|uw _v_] Clone

Description |Basef|0w Hydrograph for Dewatering <- Auta Describe

Modflow Options Units i Englizh > 1

(% |lse water table defined in Aquifer falder

Interpret &3 | Seazanal high = 1

" Overide water table specified in Aquier folder

Ground Water Table [ft datum)] ] | ==zonal gk __J
Seasonal fluctuation in water table [ft] 0om
Diwration of wet zeaszon [dayz] a0
MHumber of time increments 180
Ok | Cancel

Exhibit 7. Baseflow Hydrograph
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The discharge rates through the orifice are available in tabular and graphical format. Exhibit 8
below shows a plot of the discharge rate and the water level in the pond. Note that the peaks
in the discharge rate at the beginning of each dewatering stage are due to water coming out
of the soil within the pond/excavation itself. Once the pond has drained, the discharge rates
represent the water flowing into the pond from groundwater infiltration. The infiltration rates
represent the groundwater baseflow flowing into the pond from the soils outside of the pond.
Once the pond itself has drained, the infiltration rate should be equal to the discharge rate, but
with opposite signs.

ned Method - In Basket: 20071207075957 =13
Fle Edt Hydrographs Routs Linits Options Graph Help

== J @ 2| 2| SIEE|  Seenatia]1 =
[

1 Project Data 2 Aquifer Dala i 3 Geomety i 4 Ditches and Trenches
5 Discharge Suctures T & Hydragraghs T 7 Tabular Results T 8 ical Results
#&h|  Plot Type |Detailed Results - Template [AiLERCIAE tane
Plot of Flow Rates and Pond Stage vs Elapsed Time
Scenario 1
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Ready DATAIS LOCKED

Exhibit 8. Plot of discharge rate and stage
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Provided that the Modflow Options have been set to allow saving the groundwater mound data
{as discussed previously) the groundwater mound can be plotted to determine the extent of
the drawdown impact at the end of the excavation period, as shown in Exhibit 9 below.

efined Method - In Basket: 20071207081407
Fle Edt Hydrographs Route LUnits Options Graph  Help

== & 8| 2|o|S[E| scenicfi A
[ 1 Project Data 2 Aquifer Data Il 3 Geomety I 4 Ditches and Trenches
5 Discharge Structures i & Hydrographs 1 7 Tabular Results T il Graphical Hesuits

75| PlotType [Giound Water Mound =] Template |Default Mound Plot x| Time(hs) [2160.000 ~

Plot of Ground Water Mound
Scenal ime = 2160000 hrs

95 /’_4___,_,———

Elevation (ft datum)
il 3

70
65
o 100 200 300 400 500 500 700 800 900 1000
Distance From Edge Of Pond (ft)
| Along Length Axis Along Width Axis
Fleady DATA IS LOCKED

Exhibit 9. Plot of Groundwater Mound
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