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BALFOUR BEATTY REQUEST TO DISCUSS DEWATERING PRIOR TO COMPLETION OF CDSM WALL AT FIRST/FREMONT ST.


Balfour Beatty

Infrastructure Inc.

Balfour Beatty Infrastructure, Inc.
Western Division

143 29 Street, San Francisco, GA 94105
T:445.-495-1920 F; 415-495-1930

www bbinfrastructureinc.com

December 14, 2011 4225-000-0275

Kirk Nielsen

Project Manager

Webeor Builders/Obayashi Corporation, a Joint Venture
183 Fremont St.

San Francisco, CA 94105

Re: Transbay Transit Center
Buttvess / Shoring / Excavation (BSE) Package Trade Subcontract TG-03

Subject: Request for Meeting to Discuss Dewatering Impacts from Non-Completed CDSM Walls

DearMr, Nielsen,

In reference to discussions with Webcor Obayashi (W/O) and the revise and resubmit requirement
pertaining to the Dewater Submittal, Balfour Beatty Infrastructure Inc. (BBII) is requesting the following.

The original contract plan was to complete the CDSM walls around the perimeter of Zones 1 through 4
prior to dewatering, therefore providing a completed enclosed structure to minimize the impact of
dewatering outside the limits of the Zones. Due to the delay in completing the PG&E / Verizon utility
relocation work on First Stand Fremont 5t the portion of CDSM wall in these areas to date are not
completed and will not be completed prior to the need to dewater Zones | and 2.

Upon W/O's review of the dewatering submittal illustrating the impacts of these areas on the control of
the ground water, W/O is concerned for possible subsidence of the surrounding buildings and required
BBII to revise and resubmit the submittal. BBII recognizes this concern and requirement and is
submitting this request for information as a result,

BBIL is requesting a meeting as soon as possible with ARUP, TIPA and W/O to discuss the patameters
and possible alternative methods to implement the dewatering system due to the CDSM wall not being

completed and resulting in a non-enclosed work zone, as delaying the start of dewatering until the CDSM
wall is complete, will result in delays to the project schedule.
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Balfour Beatty

Infrastructure Inc.

Balfour Bealty Infrastructure, Inc.
| Western Division
| 143 2% Streef, San Francisco, CA 94105

T:415-495-1920 F: 415-485-1930
Wi bbinfrastructurelne.com
I

Should you have any questions regarding the above, please do not hesitate to contact me,

Sincerely,

Wm“-“‘%m‘ ¢ (tfm W

Dean Wallahan
Senior Engineering Manager
Balfour Beatiy Infrastiucture, Inc.

e
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Balfour Beatty

infrastructure Inc.
TG0300-520[7]

Dewatering

Specification Section 32-23-19

November-1d:20H;
December 12204
January 18", 2012,

This submittal has been revicwed by BBIT for conformanee with the contract deeuments,
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Baffour Beally infrastructure, Inc.
Western Dlvision

143 2+ Sireel, San Francisco, CA 94105
T: 415-405-1920 F: 415-495-1930

January 13,2012 4225-000-0337

Kirk Niglsen

Project Manages

Webcor Builders/Obayashi Corporalion, a loint Venture
183 ¥remont Si.

San Francisco, CA 94105

Re: Transbay Transit Center
Buttress 7 Shoring / Excavation {BSE) Package Trade Subcontiact TG-03

Subject: Dewatcring Design Data Submittal TA2010-312319A03

Dear ivir. Mielscn,

Balfour Beatty Infrasteucture Inc (“BBHY) is submitting the following dewatering design data
plan to fulfill the submiital requirement of section 31 23 19 1.,5.D. BBII would like to clarify
the following criteria ussociated with this submittal.

o Due to the delay to completion of the CDSM walls at First and Fremont Streets, the
dewatering model was reconfigured Lo acconuncdate the dewatering needs for Zone 1
and 2 excavation levels with the completion of the CDSM walls at First Street in March
2012 and Zone 3 and 4 excavation [evels with the completion of the CLYSM walls at
Fremont Streel in June 2012.

¢  The modeling is based on the pumps clevations being adjusicd to accommaodate the
schedule of excavation. For instance, the pumps are not placed at the final elevation of —
67 until the time needed to dewater level 4/5 excavation per the schedule. This “just in
time” pump elevation modeling allows control of soflening of foundation subgrade
within {he work area.

e 7The usc of cut-off wells in the middle of (he zones allow for zone dewatering to ocour
while minimizing the usc of pomps located in adjacent zoncs. For instance, the use of
the cut-off wells located in Zones 1 and 2 minimize the use of pumps in Zone 3 to
dewater and complete excavation in Zones 1 and 2.
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Infrastructure Inc.

Balfaur Beatly Infrastruciurs, inc.
Western Division

143 2+ Streel, San Francisco, CA 94102
T: 415-495-1920 F; 415-495-1930

wyaw bbinfrastructureine.com

Note: IFPG&E or Verizon encorniers delays to completion of the wtility cross-over work at Firsl
(completion of March 16, 2012) and Fremont {completion of May 25, 2012) Streets this plan
may need to be reanalyzed lo address the impact of the incompleie CDSM walls on the
dewatering requirements,

Should you have any questions regarding the aubovs, please do not hesitate to contact me.

Regards,

U A

—

Dean Wallahan
Senior Enginecring Manager
Balfour Beatty Infrasivuctyve, fnc.,

“Baffour Beatty Infmstencee Ine. is nn Egual Oppantanigy Employer”
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1 Introduction

This repert presents a dewatering analysis for dewatering the foundation excavation for the Trans-
bay Transit Center m downtown San Francisco, California. The multi billion dollar project will
replace the current Transbay Terminal at First and Mission streets in San Franciscoe with a modem
regional transit hub connecting 11 transit systems. Figure 1-1 (s a location map for the project,
The project specifications require that the excavation be conducted in the dry. Te achieve that, the
cxcavation will be dewatered through a series of well points that will be placed inside the secant
pile wail that will be constructed around the perimeter of the excavation, The dewalering wells
will draw the groundwater down to a level 5 feet below the botlom of the excavation.

The foundation excavation for the teriminal wiil be rectangular in shape, running 1,480 feet long
in the cast-west direction, and will be approximately 180 feet wide. The existing ground surface
along the excavation slepes down from an elevation of 22 ft. on the west side of the project to 13
ft. on the eastern end of the excavation. The bottom of the excavation is set at elevation -41.5 ft.
NAVD. Several isolated pits within the foundation will be excavated to elevations ranging from
-44 811 to-52 {t. NAVD. This results 1n an excavation that will be approximately 74 feet deep on
the west end of the project to 67 fect at the east end of the project. Figure 1-2 is a map of the proj-
ect vicinity.

i San Frankfsee
- Bay .

VSER Francisce o t
= .|:
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4 |

Transbay Transit Center Location Map

Fizure 1-1

Transbaw Transit Center Dewateting Analyvsis 1-1
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Groundwater elevation in the project area varies from scason to scason as well as from year to
year. [t can be influenced by precipitation and based on cbservations at the site, it shows some
varation from tidal variations in San francisco Bay, The west end of the excavation is 1,300 feet
from San Francisco Bay, so tidal influence is possible. Based on measured groundwater data, a
design groundwater elevation of +5 ft. NAVD was selected for the dewatering analysis.

The geology below the project site consists of layered beds of clay and sand lenses. The clay
deposits are primarily San Francisco Bay bay mud deposits separated by layers of dense marine
sands. The nature of the layening will result in a slow dewatering process.

The dewatering requirements were evaluated through the use of the USGS groundwater model
MODFLOW. MODFLOW is a 3-d finite element groundwater imodel that is able 10 evaluate the
movement of water through layered geologic strata. Dewatering wells were added to the mode! to
simulate the movement of groundwater through the aguifer and info the wells for specific pump-
ing rates. The medel prevides the change in groundwater elevation for each time-step throughout
the dewatering process.

This report has been developed to document the analysis that was conducted to evaluate the
required dewatering, The report has been divided into five seetions: 1. Introduction, 2. Hydrogeo-
logic Sciting, 3. Dewatering Analysis, 4, Conclusions and 5. Bibliography,

Transbay Temsit Center Dewalering Analysis 1-3
TGO300-520.1
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2 Hydrogeologic Analysis

2.1 Introduction

This section presents a discussion of the hydrogeologic conditions located within the project area.
This discussion is based on the information extracted from geologic data collected at the project
site as well as geotechnical core borings and groundwater monitoring wells adjacent to the project

| area. All of the geologic information was compiled and mapped in z GIS to determine its location

‘ with respect to the project features. The geologic siratification below the site and associated
groundwater aquifer characteristics were extracted from this information. These geclogic charac-
teristics were then used to develop the aquifer layers in the ground water mode! that was used to
evaluate the dewatering activity.

2.2 Subsurface Geology

The subsurface geology in the area of the excavation consists of multiple layers of sand, bay mud,
and layers of old San Francisco Bay clay. A senes of core logs were collected around the project
site. Figure 2-1 is a map showing the location of the logs. Based on the logs, a series of geologic
profiles were created across the project site. The logs and geclogic cross-sections were presented
in the project geotechnical report “Transbay Transit Center, Final Geotechnical Data Report” pre-
pared by ARUP North America itd. (ARUP 2010). A copy of the pertinent core logs has been
included in Appendix E. A geologic Cross-Section along Natoma Street and Minna Street are
provided in Figures 2-2 and 2-3,

As can be seen in the figures, the upper layer at the site consists of fill and natural sand deposits,
Relow that layer is a thin layer of Bay Mud, followed by a relatively thick layer of Colma and
Marine Sands. Below these sands lays two thick layers of Gld Bay Clay, These clay layers con-
sist of thick dense clay depesits that have a very low hydraulic conductivity

The sceant pile shoring wall that surrounds the excavation was extended down into the clay layer
in an attempt to slow down groundwater, that exists outside the shoring wall, fron entering the
excavation during dewatering. To do that, the shoring wall generally extends down 95 feel from
the ground surface. The wall extends down to eievation -83 on the west end of the project, and
gradually deepens to elevation -92 at the eastern end. The wall will be embedded several feet into
the old bay clay and provide for an effective barrier to groundwater on the outside of the excava-
tion. A plot of the bottom of the secant pile shoring wall is shown on Figures 2-2 and 2-3. Fig-
ures 2-4 and 2-5 show the geotogic profile along first street, and between Beale and Freemont
Streets,

The secant pile shoring wall was assumed to be slightly permeable. Four sainples of the wal! soil-
cement mix from the depth corresponding to the Colma Sand layer {the material that was likely to
be the most permeable) was selected for permeability testing. The fests were performed by Sierra
Testing Laboratories of El Dorado Hills, California, under subcontract to Raito, Inc.(Pelii 2010).
The permeability tests showed the that the hydraulic conductivity of the cement mix varied
hetween 1x107 and 1x10 cm/sec. These values exceed the wall hydrauvlic conductivity specifi-

cation of 1x10°% cm/sec. The hydraulic conductivily required by the specifications was used in
this analysis.

Trns Bay Transit Cenler Dewalering Ay 5is ' 2-1
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2.3 Groundwater Levels

Groundwater levels in the project area can fluctuate by several feet from season to season as well
as fluctuations resulting from existing site-specitic conditions such as water leaks or other dewa-
tering activities in the vicinity of the project. The Geotechnical Data Report for the project
{(ARUP 2010) provides data on 7 piezometers that were installed at the project. The piezometers
collected data for approximately a year and a half, and showed the groundwater elevation ranging
from elevation 0 ft. NAVD 10 6 ft. NAVD. Figure 2-6 is a plot of the collected data.

The depth to groundwater that was identified in the core logs that were dnlled for the project was
piotted up in the Gentechnical Data Report. That contour map is shown in Figure 2-7. The depth
to groundwater varies from 17 feet at the western end of the excavation to 8 at the eastern end of
the site. Given the ground elevation of 22 and 13 at the western and eastern end of the excavation
respectively, the groundwater elevation at the time the cores were drilled was relatively flat, with
an elevation of 5.0 fi. NAVI), This value may have been high since it was collected during the
boring process, before the groundwater had a chance to reach equilibrium. Given the collected
data, a conservative estimate of 5.0 ft. NAVD was used for the dewatering analysis.

2.4  Aqgulfer Characteristics

The aquifer characteristics at the projoct site were developed from the soil characteristics
observed in ihe coliected soil logs {ARUP 2010). The primary core logs used in the analysis are
provided in Appendix E. The soil structure below the site is a mix of mud, Colma and Dune
Sands, and Old Bay Clay, The primary strata that will carry water through the site will be the
sand layers.

2.4 1 Hydraulic Conductivity

A series of rising head permeability tests were conducted to determine the relative hydraulic con-
ductivity of the sand layers. Those tests were described in ARUP 2010, a copy of which is pro-
vided in Appendix B of this report.

Rising-head permeability tesis were performed in seven piezometers that were installed in bore-
holes at the project. The rising-hcad permeability tests involve lowering of the water level in the
standpipe piezometer and then monitoring the rate of recovery of the water in the standpipe, as
water flows [rom the surrounding soil into the piezometer. The results of the permeability tests are
included in Appendix B. Five of the seven piezomeiers were screened in the Colma Sand layer,
one of the piezometers was sereened in the dune sand layer, and the last one was screened in the
marine sand layer thatis sandwiched between the upper and lower Bay Mud layers. The hydraulic
conductivity results ranged from 1.1x10-4 cm/sec 10 2.6x10-3 cm/fsec. A summary of the resuits
are pravided in Table 2-1,

Frang Bay Iransit Center Dewsdering Analysis 2-7
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Table 2-1 Summary of Rising Head Permeabhility Tests
Low Madian
Strata High Permeability Permeability Permeability
Colina Sand [ Bx14-3 I _|:“—\E-0;|- T QT\T(T
Dune Sand 2.6x10-4
Marine Sand 4.5x10-4 2.5%10-4 3.5x10-4

To bracket in the expected dewatering pumping rate and drawdown rate, a high and low value of

hydrautic conductivity was used in the analysis. contractor. A hydraulic conductivity of 1.4 x10-
4 cm/fsec was used as a low value and 1.8x10-3 cm/sec was used as a kigh vatue for all sand lay-

ers. Based on the different soil types, estimates for the remaining values of hydraulic conductiv-

ity, specific yield, and transmissivity were developed.

The hydraulic conductivity for each clay layer was developed by comparing the vbserved soil
types to typical hydravlic conductivity characteristics as described hy David McWhorter
{McWhorter 1977). Table 2-2 lists the various soil types and characteristic hydraulic conductiv-
ity.

The transmissivity was computed by multiplying the average hydraulic conductivity by the salu-
rated depth from the water table to the bottom of the pariiaily embedded wells, In our case, the

! wells extend an average of 77 feet into the saturated layer.

To calculate the composite transmissivity for an aquifer, the following equation was used:

> (Kjx Bj)

Whetu: K. = hydraulic conductivity of soil type *1”
b = total deptl in aquifer attribuled to soil type “T”

The transmissivity for this 77-foot depth was calculated to be 157 ft*/d. Detailed information
about the individual core borings that were used to construct the groundwater model are presented
in Appendix E.

The aquifer characteristics at the project site were developed from the soil characleristics
observed in the core borings and the geologic profiles.

Trans Bay Transit Center Dewalering Analysis ' 2-10
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Table 2-2 Typical Hydraulic Gonductivities of Soil Strata (K} !

Aquifer Material AE;;,:; Low High Anthmelic A";:,I“e"a"ﬁ”“'
T (cm/sec) (crisec) {cm/s) (frfdl)
Igneous Rocks

Weathered granite 3.30 x| o .0es2 D01ES 4677
Weathered gabbro 4 500x10° | a80xicd | 000188 0.536
" Basait 03 2.00 x10°9 4.25 x105 00000045 0.027
Melamcrphlc Rmck o
Sohist T 200x10-0 | 00113 1.90 x10-4 0.54
Sedimentary Materials
Clay 19 100109 | 470x107 | 9.00x10-8 0.00026
Siltstone 8 1.00 x10-9 1.40 x10-6 1.80 x10-7 0.00054
Sit 30 | 9.00x10-8 | 7.09x10-4 | 2.83x10-5 0.08
| Sandstone (fine) 20 5.00 X10-7 00227 3.31 x10-4 094 |
Sandy Sills"? 5.00 x10-4 00200 00125 | a5
Sand (fine) RTY 2,00 x10-5 0189 00288 8.2
Sitty Sands® 005 o | otz 35.4
Sand (medium) 255 0.00E-05 | 5.67E-02 1.42E-02 40
Sand (coarse) 158 9.00E-05 8.61E-01 5.20E-02 147
Clean Sands(? | 200E-02 2.00E-01 1.10E-01 3z |
" Gravel 40 3.00E02 | 3.12E+00 4.03E-01 1142
(1) Adopted From McWhorlor andt Sunada 1977; (Adaplad from Mom&Johmnn wey ]
mmm I)ewatcrmg and ummdmmla?'fﬁs_ 3}3 5. 1083 S
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2.4 2 Storage Coefficient Vafues

The storage coeflicient for confined aquifers is referred to as the storativity (8,), while the storage
coeflicient for unconfined aquifers is referred to as the specific yield (S,}. A typical range for
storativity is 0.00005 to 0.005, while a typical range of specific yield is 0.01 to 0.30, For purposes
of this analysis, we used a specific yield of 0.32 for sand and 0.06 for clay. Table 2-3 lists various
soil types and their characteristic specific yields. Tables 2-4 and 2-5 lists typical values for stor-
age coefficient and porosity,

Table 2-3

Specific Yield of Aquifer Materials {5,) 1

_'Kc'[i.]ifé'ri\ﬁévlériél No. annaIyses | Range Anthmei]é-Mean {
Sedimenlary Malerials i
Sandstone (fine) | 47 '§ 0.02-0.40 0.21 ‘
“Sandstone (mediumy | 40 |od2041 | Tozr .
Sitstone 13 1 001-033 01z |
 Sand (fine) 287 001046 | 033 |
| Sand (mediam) 297 016-046 { 032
{ sand (coarse) 143 0.18-0.43 0.3
i Gravel {fine) 33 0.13-0.40 : 0.28
i Gravel (medium) 13 0.17-0.44 j 0.24
{  Gravel (coarse) 9 013025 i 0.21
[ st 299 | 001039 1 0.2
i’ cay | 2 0'01”016 *' o008 |
I! Limestone 32 ~0-0.38 | 0.14
Wnd Laid Matenals j
“Loess 5 014022 : 018
FolanSand | 14 0.32-047 . 0.38
Crae T T e 0.02-047 | 0.21
Metamcrphlc Rc—ck '_ S _.;____,
" Schist o 11 0.22-033 | 0.26
l. Addptcd {Tom MLWhOrlL-I‘I& bunaclﬂ 1977 o

Trans Bav Trankit Cenler Dewatering Analysis
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Table 2.4

Ranges of Values of Specific Storage (5)

Frans Bay Tringit Cenler Dewatenng Analvsis

TE0200-526.1

Material | Min(/m) | Max (1/m) Min (1/11) Max (1/f) | Average (1/) |
Plastic clay 0.06260 0.02000 | 0.00853 | 0.06562 0.03707
 Stiff clay 000130 | 000260 ;  0.00427 | 000853 | 0.00840
Medium-hard clay 0.00092 000130 | 000302 | 000427 0.00364 |
Loosesand | 000049 | 0.00100 | 000161 0.00328 0.00244 |
‘Dense sand 000013 | 0.00020 |  0.C0043 0.00066 0.00054
[Dense sandy gravel | 0.00005 |  0.00010 '0.00016 0.00033 0.00024
Rock, fissured jointed | 0.00000 | 0.00007 | 0.00001 @  ©0.00023 0.00012
ok souid " i R B
A._I;'rum Table 3.4, Anclersot and W(:cs;t-:-r_, ;dilpfﬂd ﬁUr]lﬁﬂ!lTEltiCﬂ,-l9'?2. T

Table 2-5 Range of Values of Porosity
%_-_" i Material Type o (%) - r
{Unconsolidated deposits 1 T
" Gravel a0 ]
Csand a 2550
S 35-50
i e e
Rocks T
' Fractured basalt © 5.50
" Karet limestone 5.50
sandslone 530
" Limeslone, dolomite 0-20
Shale o 0-10
Fractured crystalline rack 010
" Dense crystalliﬁé_"rock T “D—S

2-13
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3 Dewatering Analysis

3.1 Introduction

The project specifications require that dewatering should be conducted to atlow for the excavation
of the foundation in a dry condition. The specifications call for lowering the groundwater table a
minimum of 5 fect below thew bottom of the excavation. That requires that the groundwater be
lowered from the design background condition at elevation of 5 ft. NAVD io elevation -46.5 ft.
NAVD. Toanalyze the requirements for dewatering, a groondwater model was developed te eval-
uate the effects that dewatering wells will have on the groundwater in and around the structure.
The model incorporated the dewatering wells and the geologic strata that were described in Sec-
tion 2 of this report.

The proposed dewatering plan has been designed to lower the existing groundwater elevation 1o a
minimum of five feet below the bottom of the excavation. Given the close proximity of the adia-
cent buildings, the dewatering system was designed to minimize the thne and amount of ground-
water drawdown. To that end the dewatering pumps will be operated to achieve only that
drawdown that is required for the excavation and constraction of the foundation.

The analysis also took into account the shoring wall that will surround the excavation. The foun-
dation will be surrounded by a secant pile shoring wall that will help to isofate the foundation
excavafion from the groundwater on (he opposite side of the wall. The wall was assumed to be
semi permeable and leakage was accounted for in the model.

3.2 Methodalogy

Becaunse of the relatively complex tlow patterns developed from a pumping operation, the ground-
water flow madel for the project was developed using the USGS computer program “MOD-
FLOW?® (Harbaugh 2000). This model has been widely used to simulate aquifer response to both
pumping and recharge wells. There are many versions of this model being used throughout the
United States. The version of the model used in this analysis is the MODELOW 2005 modef. This
is the basic MODFLOW model, with modifications added to allow for pumping from various
geologic layers. This methodology allowed for the evaluation of various pumping rates within the
distinct scil layers below the project. This methodology not only computes the groundwater draw-
down at the structure, but also within the region around the building.

MODFLOW is a three-dimenstonal finite-difference groundwater model that can simulate steady
and vnsteady flow and pumping in aquifers. The project area is simulated using a rectangular grid
consisting of cells and nodes. The fundamental groundwater equation is solved for each cell using
finite difference approximation. The aguifer may consist of one or multiple layers, with cach layer
having identical grids. Flow caused by external stress, such as flow to a well or recharge from a
river system, can also be simulated. The primary output from the model is head (groundwater ele-
vation) for each grid cell. These head values can then be used 10 create contours, providing a plan
view of the groundwater elevation across the project area.

Within the MODFLOW model, the three-dimensional movement of groundwater of constant den-
sity through porous carth material may be described by the partial differential equation:

Pransbay Transit Cenler Dewialering Analvsis 3-1
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Within the MODFLOW model, the three-dimensional movement of groundwater of constant den-
sity through porous earth materfal may be described by the partial differential equation:

g &h D, 8N, 6, oh . i
i I(..—)-J-_(R, —)+_ A,U:-)--rr- = 5,
6_\'( Yaed Een Yy r'}z( -v iz s

1

Where:
Ky, Ky and K, are values of hydrautic conductivity along the x, y, and z coordinate axes,
which are assumed 1o be paralic] to the major axes of hydrmutic conductivity, |[L-1]
h is the potentiometric head {LJ.
W s avolunietric flux per unil volume and represents sources and/or sinks of water {t-1]
Ss s the specific storage of the porous material [L-17, and t 15 time {£)

For a derivation of equation (1) see for example Rushton and Redshaw (1979). In general, S,
K Ky and K, may be functions of space S, = S, (%, y, 2}, Ky = Ky (%, v, zete) , and W may
bo a function of space and time W = W{x, y, z, t); equation (1) describes groundwater flow under
non-2quilibrium conditions in a heterogeneous and anisotropic medium, provided the principal
axes of hydraulic conductivity are aligned with the coordinate directions.

Equation (1), together with specification of flow and/or head conditions at the boundaries of the
aguifer system and specification of initiak-head conditions, constitutes the mathematical represen-
tation of the groundwater flow system. A sclufion of equation (1), in an analytical sense, is an
algebraic expression giving hix,y,z,t) such that, when the derivatives of h with respect to space
and time are substituted into equation {1}, the equation and its initial and boundary conditions are
satisfied. A time-varying head disiribotion of this nature characterizes the flow system, in that it
mneasure both the energy of flow and the volume of water in storage, and can be used to calenlate
directions and rates of movement.

3.3 Model Description

The Transbay Transit Center groundwaler model grid consists of six layers, representing the strata
described in Seetion 2.2, The purpose of constructing a maodel with multiple layers was to provide
a tool to account for vertical as well as horizontal gradicents and conductivittes within the aquifer.
Vertically, the model extends from the ground surface down to elevation -240 ft. NAVD. The
model covered a spatial extent of 5,200 feet along the northeast-southwest axis and 6,000 feet

Transtay Transit Cenler Dewatering Analvsis 3-2
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along the nerthwest-soulheast axis, with the project element [ocated in the center of the model
space. The eastern boundary of the model terminates at the edge of the San Francisco Bay.

The model space was subdivided into a matrix of varnable sized cells, with cells near the dewater-
ing wells J-feet wide to cells further away increasing in size 1o a maximun of 40-feet wide, for a
total of 107,000 elements. This matrix was repeated for each of the 6 layers. The cell thickness
varied according to the soif layer thickness as described in Section 2. The outermost elements of
each gnd were set as specified head boundaries, based upon the design groundwater table at ele-
vation of 4.

The implementation of Equation 3-1 within the model grid space allows for the analysis of the
drawdowin at any location in the system due to the dewatering wells. The equations were used to
determine the drawdown necessary to ensure that the groundwater level would be at least 5 {oot
below the bottom of the excavation.

Figure 3-1 is a map of the model grid cxtent used in the project. Figure 3-2 is a close up of the
grid in the area around the excavation. The proposed alignment is shown in the figure along wilh
the proposed 43 dewatering wells along the edges of the excavation and 3 cutofT well inside the
excavation. The wells will be drilled down 90 feet from the ground surface, with the bottom ot
the well varying from (o clevation -68 at the westem end of the exeavalion to -77 at the eastern
end of the model. The well depth and dewatering equipment specifications are provided in
Appendix D.

The hydraufic conductivity of the aquiler was based on the soil characteristics found in the project
core borings and described in Section 2 of this report, This was primarily sand and clay forma-
tions. The average elevation for each of the soil formations was used (o develop the thickness of
cach of the layers in the model. The layers used in the model and the soil types for each layer are
shown in Table 3-1.

TABLE 31 Conceptual Model Layer Data

Layer Strata Top of Layer Rattom of Layer
[ Fill/Sund 1% -9
2 Bay Mud 9 25
3 Colma/Marine Sands .25 78
T T Ol Bay Clay Unit 1 7% 2150
s 1 ©OlaBay Cly UnitTl -150 195
s B Bedrock T s 240

There are a total of 43 dewatering wells spaced along the perimeter of the excavation and 3 cutoff”
wells in the center of the excavation, The dewatering wells are approximately 77 feet on center.
Each of the dewatering wells will be drilled down 90 feet from the existing ground surface.

Transbay Tramsit Cenler Dewitering Angalysis 33
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The excavation was divided into 4 separate zones. Zone 1 extends from the western end of the
project to Shaw Alley. Zone 2 extends from Shaw Alley te First Street. Zone 3 extends from
First Street to Fremont Street. Zone 4 extends from Fremont Street to the end of the excavation,
There are a total of 13 wells spaced along the perimeter of Zove 1, and 11 in Zones 2 through 4.
This number includes the center cutoft wells. A plan view of the different zones is shown in Fig-
ure 3-3, Each of the zones will be excavated down in 5 stages, with cach stage being excavated to
a tower depth. Table 3-2 lists the excavation inverts for each of the 5 levels, The schedule for
reaching each of the 5 levels for each zone is shown in Figure 3-4.

TABLE 3-2 Excavation Levels
Leved Bottom Elevation
{ft. NAVD)
1 o -6 -
_ B
3 -12
B TR
5 ) T
The secant pile shoring wall was enlered 1‘% ,
into the model as semi-permeable barder to '
flow. The barrier element in MODFLOW \\
stmulates a Whin, vedical low-permeability A : /;"
geologic feature, These geologic features a, R
are approximated as a series of horizontal- / -
flow barriers situated on the boundaries .
between pairs of adjacent cells in the finite- o~ / \/
difference grid. Barmier width is not explic- & //’ Taras 3 / S
itly considered in the model but is included P / q‘-‘%
impiicitly in a hydraulic characleristic & . : %\»
defined as the barrier hydraylic conductiv- /"f;.’ .‘\‘\ . Ty
ity divided by barrier width, The barrier S e
extended down to the top of the Old Bay 4 /; q"g %,
Clay Unit IL. The barrier was assigned a / £ . RS %
hydraulic charactenistic of 1x 10 cm/sec /‘/ \</ 6,"*"
(0.0011 /day). A ) DA,
e {5, PR
A R rnving ks
e : ;
4-,%%  temsia iy

Transbiry Traneil Center Dewalering Avnalvsis
T

Figure 3-3  Excavation Dewatering Zones.
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Three cuteft wells will be used in addition {o the perimeter dewatering wells. The cutoff wells
will be drilied to the same depth as the dewatering wells, and are used to allow the dewatering of
Zones | through 3 without having o turn on the dewatering wells in the adjacent zone.

34  Dewatering Limijts

The dewatering system was designed fo be capable of lowering the groundwaier to a depth 3 feet
below the bottom of the excavation, Tlie bottom of the excavation is generally at -41.5 fi., which
will require the groundwater be drawn down to elevation -46.5 NAVD. There are several local-
ized pits within the overal| excavation that are deeper than -41.5. Figure 3-4 ts a plan view of the
project showing the different excayation elevation zones. The deepest pit goes down 1o elevation
~-51.1, which would require the groundwalter elevation be drawn down to elevation 56.1 ft. NAVD.
These localized pits will likely require sumps be installed adjacent to the pit to assist in the dewa-
tening. Given the background groundwater elevation of 5.0, the groundwater will need to be low-
ered an average of 51.5 feet,

3.5 DPewatering Plan Results

The configuration of the excavation and dewatering wells, as described in the previous sections,

were entered into the MODFLGW groundwalter model. The required pumping rate for each well
was based on the ability for water for Row through the different sirata to cach of the wells. The

model was run for a period of 2-years on a 6 hour time step. Three scenarios, reflecting the high,
tow, and mid range of hydraulic conductivity of the soils, were evaluated for the proposed dewa-
tering plan.

The hydraulic conductivity for a specific soil type can vary significantly between difierent soil
samples or from one location to ancther, and groundwater flow can be very sensitive to the
hydraulic conductivity of the soil. Thus, the required pumping rate and the time to draw the
groundwater down to the target level can change significantly depending on the value of hydraulic
conductivity that is used in the analysis. The range of hydraulic conductivities can oflen vary by
orders of magnitude for the same soil type, depending on how the soil strata inttially formed. To
understand the impact of this potential vanability, the groundwater model was run with the low,
medium, and high values of hydraulic conductivity. The range of values were calculated from the
rising head permeability tests that were conducted on scveral of the sand strata identified at the
site. A range of hydraulic conductivities were caleutated from those tests, and are described in
Section 2 of this report (see Table 2-1). The three scenarios evaluate the impact that mgh,
medinm, and fow values of hydraulic conductivity at the site will have on the proposed dewater-
ing plan.

Transbay Transit Conler Dewitering Annlysis 3-8
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The dewatering plan calls for the dewatenng wells to be staged according to the schedule indi-
cated in Figure 3-4. The wells shou!d be turned on approximateiy 10 to 15 days prior to starting
excavation of each level. The groundwater clevation should be monitored to insure that the exca-
vation is not over dewatered for each level. The average initial and equilibrium dischargse rate for
the dewatering operation 1s shown in Table 3-3. Once the target proundwater level is achieved,
the discharge from each weli will be adjusted to maintain the groundwater at thatievel. The time
to achieve groundwater drawdown from the background groundwater level of 5 ft. NAVD was
cemputed from the model results, Figure 3-6 shows the groundwater drawdown time series for
Zone 1, which is typical of each zone. The discharge from the wells will gradually decrease from
an initial high rate to a lower equilibrium rate that corresponds to a steady groundwater drawdown

candition,
Table 3-3 Estimated Dewatering Pumping Rates For The Low, Medium, and High Hydraulic
Conductivity Scenarios.
Low Hydraulic | Mediﬂm Hydraulic' - High Hydraulic .
Conductivily (k) Conductivity (k) Conductivity (k)
No of Wells nitial | Equilibriem | Iniial | SOUIBAUM Ty | Bauilibrum
Bl S
Total Discharge | g 21 267 23 408 30
. fopmy JR UUNS A
Ga"“‘;;p‘;‘;may 93,850 | 30,240 | 414293 | 33200 | 587,520 | 43,200

The discharges shawn in Table 3-3 represent the pumping rates using the high, mediom, and low
estimates of hydraulic conductivity in the dewatering model. The initial and equilibrium pumping
rates shown in the table, retlect the change in pumping rate as the flow through the aquifer slowly
approaches equilibrium after each step in lowering the groundwater elevation from one tevel to
the next. Using the medium conductivity that was developed from the peomeability tests, it was
found that the initial pumping rate was approximately 287 gpm, or approximately 414,293 gpd.
That rate will eventually decrease to 23 gpm or 33,299 gpd.

The groundwater contours after the beginning of excavation of Level C of Zone 2 is shown in Fig-
ure 3-7. These contours represent the groundwater condition in July 2012, Figure 3-8 shows the
groundwater contours in January of 2014, just after Zone 4 has been dewatered to its final cleva-

tion. The starting proundwater elevation for both conditions is +5.0. -

The time to achieve the targef proundwater drawdown can very significantly for a lower or higher
soil hydraulic conductivity. The model was revised to use the high estimate of hydranlic conduc-

Transbay Transilt Conter Deswalering Awmalysis 3-10
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tivity that was identified in the permeability tests. Using the high estimate of hydraulic conduc-
tivity, the time to achigve the target drawdown was roughly cutin half. As would be expected, the
discharge rate tor the high hydraulic conductivity alternative is bigher than the medium hydrauiic
conductivity alternative (Table 3-3).

Using the low estimate of hydraulic conductivity, the time to achieve the target groundwater
drawdown will be longer than the medium hydraulic conductivity model. To reduce this draw-
down time, additional sumps with trench drains can be used in each of the zones as it is being
dewatered. The discharge for the low hydraulic conductivity alternative is lower than the medium
hydrauiic conductivity altemative (Fable 3-3).

To prevent excessive drawdown, once the target groundwater drawdown is achieved, the pumping

rate should be reduced to a flow rate that will maintain the target level. Monitoring wells at the
site should be used to track the rate of groundwater decline,

Transhivy Triansil Cener Devotering Analvsis 3-11
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4 Summary

This report presents a dewatering analysis for dewatering the foundation excavation for the Trans-
bay Transit Center in downtown San Francisco, Califormia. The project will replace the current
Transbay Terminal at First and Mission streets in San Francisco with a modern regionai transit
hub connecting |1 transit systems.

The foundation excavation for the terminal will be rectangutar in shape, running 1,480 feet long
in the cast-west direction, and will be approximately 180 feet wide. The existing ground surface
along the excavation slopes down from an elevation of 22 ft. on the west side of the project to {3
ft. on the eastern end of the excavation, The bottom of the excavation is set at elevation -41.5 fi.
NAVD. Several isolated pits within the foundation will be excavated to elevations ranging from

-44 8 f1. to -32 ft. NAVD, This resulis in an excavation that will be approximately 74 feet deep an
the west end of the project to 67 feet at the east end of the project.

The subsurtace gealogy in the arca of the excavation consists of multipie layers of sand, bay mud,
and layers of old San ¥rancisco Bay clay. Based on core logs collected at the site, a series of geo-
logic profiles were created across the project. A geologic Cross-Section along Natoma Street and
Minna Street is shown tn Figure 4-1.

As can be seen in the figure, the upper layer at the site consists of fill and natural sand deposits.
Below that layer is a thin layer of Bay Mud, followed by a relatively thick layer of Colma and
Marine Sands. Two thick layers of Old Bay Clay lie below the sands. These clay layers consist of
thick dense clay deposits that have a very low hydraulic conductivity.

A secant pile shoring wall will surround the excavation and extend down into the clay layer in an
altempl Lo prevent groundwaler from entering the excavation. The shoring wall extends down
approximately 95 feet from the ground surface. The wall extends down to elevation -83 on the
west end of the project, and gradually deepens to elevation -92 at the eastern end, The wall was
assumed 1o be semi perimeable and Teakage was accounted for in the maodel.

Three cutoff wells will be used in addition te the perimeter dewalering wells. The cutoff wells
will be drilled to the same depth as the dewatering wells, and are used to allow the dewatering of
Zones | through 3 without having to turn on the dewatering wells in the adjacent zone.

The depth to groundwater that was identificd in the core logs that were drilled for the project as
well as piczometers that were installed and operated for approximately 1.5 years, The depth to
groundwater varies from 17 feet at the western end of the excavation to 8 af the eastern end of the
site. Given the ground ctevation of 22 and 13 at the western and eastern end of he excavation
respectively, the groundwaler elevation at the time the cores were drilled was relatively flat, with
an clevation of 3.0 ft. NAVD,

Trmsboy Transil Center Dewalering Aralygis 4-]
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‘This value may have been high since it was collected during the boring process, before the
groundwater had a chance to reach equilibrium. Data from the piezometers show groundwater
ranging from elevation 2 to elevation 6 across the site. Given the collected data, a conservative
estimate of 5.6 ft. NAVD was nsed for the dewatering analysis.

The project specifications require that dewatering should be conducted to allow for the excavation
of the foundation in a dry condition. The specifications call for fowering the groundwater tatle a
minimum of 5 feet below thew Botiom of the excavation. That requires that the groundwater be
lowered from the design background condition of 5 ft. NAVIDY to clevation 46.5 it. NAYD.

Forly-three wells were spaced around the inferior of {he secant pile shoring wall. The wells
extend down S0 feet below the existing ground surtace, To analyze the requirements for dewater-
ng, a groundwater model was developed (o evaluate the effects that dewatering wells will have
on the groundwater in and around the structure. The model incorporated the dewatering wells and
the geologic strata that were described in Section 2 of this report. The model also provided infor-
mation on changes to groundwater elevation in the area surrounding the project that would result
from the dewatering activities. The model that was developed for the project was a 3-dimensional
MODFLOW model, This is a finite element model that is capable of evalualing the movement of
groundwaler from pumping systems. The aquifer flow charactenistics within the model were
based on the geologic stratification that was observed in core logs collected at the project site.

The analysis provides for an estimate of the well spacing and groundwater puniping necessary to
achieve the required groundwater drawdown. An eslimate is also made of the resulting change in
the groundwater level surrounding to the project due to the dewatering activity. Tt was assumed
that the groundwater wells within each zone of the cxcavation will be staggered according to the
needs of the excavation schedule. The wells will not be turned off until the struciural components
of the project achieve sufficient mass to resist the uplifi forces of the potential groundwater rise
that would oceur if the wells are turned off.

The hydraulic conductivity for a specific soil type can vary significantly between different soii
samples or from one location to another, and groundwaler flow can be very sensilive to the
hydraulic conductivity of the soil. Thus, the required pumpting rate and the time to draw the
aroundwater down can change significantly depending on which value of hydraulic conductivity
is used. To understand the impact of this potential variability, the groundwater model was run
with the low, medium, and high estimates of hydraulic conductivity. The estimates were caleu-
lated from rising head penneability tests conducted on the soils at the site. The results of the dif-
ferent hydraulic conductivity alternatives show that it could take up to 7 time longer to dewater
each zone for the towest of the computed hydraulic conductivities, than it does tor the medium
hydraulic conductivily alternative. Under a high hydraulic conductivity alternative, the ground-
water can dewaler in approximately half the (ime as it takes in the medium hydraulic conductivity
alternative.

The discharge rate for the proposed dewatering system is shown in Table 4-1. The discharge
rates show the initial putiping rate as well as the equilibrium pumping rate that was taken as the
pumping rate after several months of dewatering. The table shows the pumping requirements for
the high and low estimates of hydraulic conductivity,

Transboy Trawsil Center Dewalering Analysis 4-3
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Table 41 Estimated Bewatering Pumping Rates For The Low, Medium, and High Hydraulic
Conductivity Scenarios,
Low Hydraulic Medium Hydraulic High Hydraulic
Conductivily (k) Conductivity (k) Conductivity (k)
No of Wells initial | Equilhdum | taiigl | SRUIRIUM ) | EQuilibrum
43
Total Discharge | g 21 287 23 408 30
{gpm} ‘ ~
Ga”“?gs ppde)r D3y | 93gso | 30240 | 414203 | 33299 | 587,520 | 43,200

Figure 4-2 is a groundwater elevation contour plot for representing the conditions in July 2012 for
the imedium conductivity scenaric. The groundwater elevation contours for the January 2014
period is shown in Figure 4-3. The starting groundwater elevation for both condilicns is +5.0,

Teansbay Teansil Conder Dewalering Analvsis
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Figure 4-2 Groundwater Elevation Contours (ft. NAVD), July 2012, Medium Conductivity,
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Figure 4-3  Groundwater Elev. Contours (ft. NAVD), January 2014, Medium Conductivity.
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TABLE 6
SUMMARY OF GRCUNDWATER LEVELS MEASURED DURING DRILLING
Groundwater Level Measurements
Borchole During Dry Drilling During Ratary Wash Drilling
1D i H i i
Water Piezometric Water Piezometric
Date Depth Level Date Denth Level
P (NAVDES} P (NAVDSS)

9f2312008 15.0 -1.2
TTE8-10 - - -

8/24{2008 16.0 22

91812008 201 +29
TTB-11 - - -

9/18/2008 25.0 2.0

8/7/2008 18.5 +1.9
TTE-12 - - - B/8/2008 22.3 -18

8/11/2008 21.3 -0.9

Bf21/2008 7.3 +5.0
TTB-12 - - 812212008 1.7 +0.6

8/25/2008 145 -22

8/15/2008 17.0 +2.6
TTE-14 - -

&/19/2008 21.0 -4

8/12/2008 8.7 +9.5
TTB-15 8/11/2008 16.0 +2.2

8/15/2005 18.1 Q.1

2152008 16.2 +1.3
TTB-16 -

8/8/2008 2t8 4.3
TTB-17 9/9/2008 135 +1.9 9/11/2008 23.0 -7.6

10/8/2008 19.0 -5.4
TTE-19 - - -

10/3/2008 7.3 +6.3

92512008 1.5 +1.2
T7B-20 - -

9/26/2008 9.5 +3.2

9/30/2008 2.0 +1.9
TTB-22 - - - o - o b e o s

10/1/2008 23.0 +0.9

Bi2{2008 21.5 +1.9
TTB-23 - - .

8/3/2008 22.0 +1.4

Page 2 of 2 A
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TABLE 741
! PIEZOMETER INSTALLATION DETAILS E
Piezometer | Elevation Screened Interval Sf“[.:t:?fe Ben tI::':'?ti l.Seai ?fll in: Benti: ?:arSeal I

I (NAVDEB) || ength | Top Deptn BD":]':;: Sereened Interval | Top Depth B;":t’l':’ Top Depth BD":":: Top Depth %‘“;;‘:r':'

! (f) {f) {ft} () ift) {ft} (f) {ft) () {fe) |
CCB-02 21.74 10 o260 30.0 Cure Sand 300 1897.2 12.0 30.1 5.C 18.9 !

'
TTB-33 2063 15 500 §5.0 Colma Sand - 48.5 87.3 : 44 5 485 i
! ;

‘ TTB-D& 18.02 15 350 700 Colma Sand 1.0 271.0 51.0 FARS 490 1.0
TTB-07 13.80 5 180 0 165.0 Qld Bay Clay Unit | Grout belew sard flter i58.0 1670 158.0 +380

| TTB-0% 12.70 5 100.0 105.0 Old Bay Clay Unit | Grout beiow sand filter Q8.0 107.0 28.0 88.C

;

5 TTB-13 12.29 i5 50,0 €5.0 Colrsa Sand 86.0 204.1 480 £8.0 43.5 48.0
TTe-14 19.58 10 65,0 7a8.0 | Marne Deposits 753 200.0 63.5 73.5 61.0 635
7817 15.43 i g5.C 20.0 Celma Sand 81.2 236.2 635 £1.0 BQ.S 63.5
TTB-22 2380 45 §0.0 74.0 Zelma Sand Grout below sard fiter 58.0 80.0 56.0 58.0

:

" Piezometer location is adiacent fo the lozaticn of borehole TTE-03 and was dri'led t9 ihae denth of tha sand filter,

22352010 "
. TeReRd.efoh
O3S e nal Pigest Oalasd-1 1 Fisld Workd-1 1-00 Wale® Lével Readfndt A TTC Water Lavel disals Tame 7-1| .
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GROUNDWATER DEPTH AND PIEZOMETRIC LEVEL READINGS

TABLE 7-2

T

Pi"z‘;‘g‘m' CCB-02 TIB-03 TIB08 TTBO7 TTE.08 TTB-13 TTE-14 TTB-17 TTB-22
Elevation, NAVDSS {ft) 21.74 2063 18.02 13.90 13,70 1228 1958 15.43 2390
PYC Screen Deplh 20.0-30.0 50.0.85.0 550.70.0 | 160.0-1880 | 1002-1050 | Scoss0 §5.0-75.0 65.0-80.0 §0.0-75.0 |
Interval () ;
Sand Screen Depth 20.0-30.0 485-57.0 81.57L.C | 1580-167.6 | 9B.0-107.0 48.0-66.0 535755 63.5-81.0 580400
latarval {fi) !
M,T,:)rfj Oung Sand %Zrnm: Caolrna Sard O E:’; tl:lay Oid 3:?; lCIay Dh::::]:;s Colma Sand Colma Sand Colma Sard
mf;ﬁfg d 06:0%/05 161608 28i08/08 12/23.09 121609 0B/25/08 £6/19/08 09/12/08 10:0208 '
Date Read Waler Level Depth, ft
10/08/08 NA A 11780 1110 18,10 15.30
; 10/17/08 18.50 170§ 176D 110 18.0 15,30
1C/31/08 18.50 19.80 17.50 1410 18.20 15.40
; 11/21/08 18.45 19,32 17.66 1077 HA 15.24 2045
i 12/05/08 18.44 19.22 1742 | 10.74 Na 15.10 2002
01/06i09 18.33 19.05 1732 10.72 17.38 14.98 20.68
01/23/08 18.25 18.58 16.88 10.23 17.00 1455 2055
2/20/2309 18.02 NA 1694 10.20 16.92 14.63 2012
372008 17.63 17 87 IE 214 16.55 13.88 19.03
5/15/2008 17.28 1763 1623 | 8.80 5.98 13.87 19.07
61912009 17.23 17.80 1608 | 875 16.08 13.73 1283
BI7/2008 1709 17,87 1821 | .78 16.08 13.82 1945
9182000 17.07 NA 1573 855 15.84 13.63 1885
11722009 16.24 17.62 1593 2.40 15,65 13.60 18.02
14122010 16.45 17.29 1565 | 8.07 oA 1330 18.67
2182010 16.95 1534 761 5.1 13.16 17.08 |

2232010

16.24

Reading taken pefare piezometer was developed.

BT574TW ez Proaes Macabd! * Fleid Vepngd- 3146 Water Laved Raadagst ™0 Waee Lnglza oy [Tasl ™3]
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SECTION 31 23 19 - DEWATERING

PART 1 - GENERAL

1.1 SUMMARY

Al The work specified in this section includes designing, furnishing, insiailing, maintaining, operating and
uansfercing ownership of dewatcring systeais and contiol, as required 1o lower gronndwaler levels and
hydrostatic pressures ussociated with the demolition, pre-trenching for CDSM shorng wall, excavalinn and
conslruction for the Transbay Transit Center (TT'C) project; and storage, treatinent, and discharge of dewatering
ciflwent in accordance with applicable repulations and slandards.

1 Rewaterng sysiem.
2 Swiface waler control systen.
3. System opecation and waintenance,
4 Waler disposal.
B. Refirence Documenis’

1. Reler 1o (0 03 20 - Geolechrical Daia,

a “Final Geolechnical Data Report™ prepared by Arup dated Febmary 2016,

h. “Promlype Test Program and Monitoring During Consirction of Drilled Shofis”™ prepared by
Ampdaled May 2010,
c. “Results of Protoype Test Program Instatlation of Shonng Walls wsing the Coment Deep Soit

Mixing Methed” prepared by Arop dated May 2010,
1.2 REFERENCES
A Stale of Califprnia, Depariment of Water Resonrees
1 Well Driller Reports
B, California Stormaater Quality Association (CASQA}
L. Stonnwater Best Management Practice (BMP) Handbook, January 2003
C. ASTM liternational:

L ASTM {33 — Standard Specifieation lor Coucrete Agarepates,

2 ASTM D5259-2902005) - Standard Gutde For Decommissioning of Grounsd Water wells, Vadose Zong
Monitoring Devices, Borcheles, and Other Dievices for Environmenial Activities

3, ASTM D6725-04 — Standard Practice for Diregt Push Tnstatlation of Prepacked Screen Monitonng wells
int Unconselidated Aquilers :

4, ASTM D3092-04¢1 - Standard Praciice for Designamd Inslallation of Groond Waler Monitoring wells

5. ASTM D6724-04 — Standatrd Geide Toe Installation of Direct Push Ground Water Monitoring wells

D U.S. Deparlment of {lie Iiterior, Bumzau of Reclaumalion (USBR)

1. Grovnd Waler Manua!: A Guide for the Tavestigation, Development, and Management of Ground-Waler
Resoorces, April 2005

E. Standard Specifications of the Ciy and County of San Francisco, Department of Public Works, Burean of
Engincering {SSDPWSF), dated November 2000

Transbay Transii Conter DEWATERING
Tssned for Consiniction « Buttress/Shoring/Excavation 312319-1
DECEMBER 10, 2010
TG0300-520.1

ALTD-830-0461477
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1.3 SYSTEM DESCRIPTION

A System Responsibility: Contractor is responsible to sclect, design. install, operate, monitor. and maintain 1he
dewalering system until directed by the TIFA™s Representative that the system shall be terminated,

B. Pofential Dewalering Wethods: Sump pumping. single or multiple-stape well point sy stems, educior and gjeclor-
type svstems. deep wells, indercepiion, diversion, combinations thereof, or ather icshniques as approved by the
TIPA’s Represenlative,

C. Location:  Locate system comporents lo allow continneus dewatering opemiions witheut inlerfering with
installation of penmanent Work and existing public righls-of-way, sidewalks, and adjacent buildings, stmcuires,
improvemenis and construclion operations performed under (his Contract or etlier contracls

D. Surface Water Confrol:  Provide for inlercepting and diverdng precipitation and surface waley away from
excavalions Lhrough the use of dikes, curb walls, ditches, benns, pipes, sumps and olher Rest Management
Praclices (BMI™ devices, in accordance with CASQA’s Sormmwater BWP Handbook,

E. Drainage of excavated arcas: provide snd maintain adequitely sized ditehies (o collect surface and seepage waler
whicl may enfer ihe excavations, ivert the water {nle sumps and pump or deain it inlo temporay holding
1anks.

E. Water Discharge:  Disclurge collecled water in accordance with requirements el San Francisco Burean of

Environmental Management (BEM), These requiresnents may include eontaining the collecled waler in holding
tanks icmperarily until suspended soil particles and otlier solids lave setiled (o the botten before discharging i
s that the waler confains no soil parlicles or other solids when discharged.

G. Monitering: Provide moniosing wells and monilosing equipiment to obtain (he data necessary to evatuate and
control 1he performance of the dewilering sysien

1. Inslall monitening wells {o cbsenve ground water condifions af various fevels during excavalion ancl
below the Tinal excination subgrade,
2. Contracior shail idenify elevations where groundwater maist be monitered. Monitoring may be requited

at sovernl clevations 10 provide indications of hydrogtatic pressures and ground water clevations wheu
waler s preseni at dilferent strata,

3. Piczomaters shown on Drawinps GT-1301. GT-1302 and GT-2201 and described in Section 3104 13
Geotechnical [nstrumentation and Monilering will be accessible 1o the Conlraclor v supplement his
OB ProgTam,

4 Provide, install and maintain instruments and supponing hardware that are capable of transmitting daia o
the Global Analyver deseribed in Section 31 09 13, The data slull be transmilied ws measures of
picramelnic clovation and time i a fozal which can be plotted o1 X" and “y™ axes in real lime. A basce
Ting to which subsequent readings are compared shall be provided fov enlry into 1he Global Analyzer, An
alarm mechanizim which aleris all concerncd parties that a measure has exceeded a tdgeer level simtl he
cibedded in the instrumenis” dala logging system.

H, Fumish standby equipment sloted at Project site and ready for immediale vse in the eveil of Guivre of
dewalering equipment, Provide (he lellowing standby cquipment, bul pok less than anc of cueh type:

Dewatering Ceuirifugal Pumps; 30 pereent: maximuim 5 pumps.

Dewailering Tusbing Pumps: Oné for every 5 installed pumps; maximam 5 pumps.
Foing Power Unils; 30 percent; imaximum 3 vnits,

Pewalering Jel Educlor Pressure Pimps: 59 percenl; maxitin 2 puips.

Portable Electne Generators (A0 nsed): 100 percent; maximum 3 pencrators.
Commercial Elcettic Power: 100 percent siandby eleclric penerating equipimenl,

SRR el

T. Dewalenng syslem dosign and procedures shatl meet the relevant requirements of Scction 01 3563 ~ Mitigation
Measures and Monitoring,

Transbay Transil Cemer DEWATERING
Issned for Canstmction - Bultress/Shoring/Excavation A1 2319-2
DECEMBER L0, 2010
TGAIN0-520.1
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1.4 PERFORMANCE REQUIREMENTS
A, IDesign the dewatesing systens 1o comply with the followiig requirements;

1. Provide dewalering and surface water control systems lo permil Work to be comipleted nn dry and stable
subgrade.

2, Lower water table within areas of exeavaiion (o an average depth not less than five fecl below the bal{om
of e cxcovalion at any given Ume, or o an average depth not Tess than five Toel but not grealer than ten
fect below the bodon of the maximunm proposed excavation shown on the Drawings. Maintain the Iovet
bolow the bottom of the maxinwin propescd excavation until directed by the TIFA'S Represemative tut
the systein shall be terminated.

Relieve hydmsiatic pressares in conlined walcr bearing simta below exeavation to elinminate risk of oplilt,
heaving, or ather instability of excavaton,

-l

+. Lowgr the praundwater level only in the excavalion arcas. Plevent loss of fincs, quick condition, or
soflening of foundation subgrade.
5. Maindain stability of sides and boiloms of excavalions and shalls.
B. Design surface waler control sysigms (g,
I Cotlect and remove surface waler and secpage enlering excavalion in accordouce with applicable

regudations and standards,
L3 SUBMITTALS
A, Section 01 13 1 — Submiltals: Requirements for sabmiltals.
B. Contractor’s Rrawings and Dewatering Design Repon:

I. Indigie the proposed (ype of dewnleting system.

2, Incicate dewatering system arrangement, layout, locadons, and dejuhs of systens components, incinding

well depihs, dewatering pump Incalions,

Provide complete description of equipment and Insteunentation 1o be used, will installation operation,

and maintenance pincedures,

Indicaie 1y pes and sizes ol {illers, such as filter sand gradations,

Provide informedion on well screen lengths, pipe sives and capacitics, grdes, and valves.

Provide complete descniplion ol sinface water control devices.

Indicate primany aud standby power system |ocalion and capacity.

Indlicate Tavoul 2nd depth of monitoring wells, piczomcters and Mow mcasuring devices for system

performance mcasurement,

9, Include delaited description of dewatering and moniloring  sysiem  installation procedurss  and
mainlenee of cgnipment,

10, Include descriplion of emergency pracedures (o follow when systom Latlwe or other problens arise,

11, Indicate the methods and lecation for disposal of pumped and drained waler.

[

e B

C Product Data; Subiuil data for each of the following:

1. Dewnlgring Pumps: Indicale sizes, copacitics, priming mcthod, cngine and motor characterislics.

2, Pumping equipmenl for control of sutlace water within excavalion,

3, Goul: Comrctor's mix design.

4 Elcclronic monitaring equipmicnt (o replace 24-hour supervision of dewatering syslem by personnel; see

Atticle 3.6 B,
Trangbay Transil Cenler DEWATERING
Issired for Construclion - Builress/Shonng/Excovalion IF2319-3
DECEMBER 14U, 2010
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D. Design Data:

1. Irlicate degign valoes, analyses, and calcwlations o demonsitate the adequacy of the proposcd systcim
and equipment,

2 Include deseription and prolile of geology. soil, and groundwater conditions,

3 Provide duration of Llime dewntcring is required for a given well, amount of dravedown that dewalering
syslem will canse, and area of iffuence of dewalering,

E. Ficld Reports: Test and moniloring reparts as specified in Ficld Quality Control article,

1.6 CLOSEOUT SUBMITTALS
A, Sectipn 01 17 08 — Contruct Closeout: Reguirements for submittals.
B. Project Record Documents: Record actus] locations tad depths of copped wells and piping abandened in place.
1.7 QUALITY ASSURANCE
A, Comply with anthorities having jurisdiction for the following:
1. Dilling and abandoning of wells used for dewalerng sysicms.
. Waler discharge and disposal frem pumping operations,

B Prior te any subsurfuce drilling activilics, including installing dewatering ar moniioring wells, Contracior needs
10 submit an application for Monioring Well Consteugrion/estriction or Soil Borings (¢ Manitoring Wells
Program, Eswviromnental Health Section, City and County of San Francisco Department of Public Healih, 1394
Market Strect, Swnite 910, San Fraacisco, CA 94102 Telephone: (315) 2523849, Fax: (415) 252-3894.

1. Driliers may not commence swork until the application fias been approved.

Fa Submit applicition al least 10 days in advance of drilling

3. Advance 8 hour nelice is requircd fer inspeetion of the annular seal.

4 Minimum advanced notice of 24 hours must be provided prior to well development and water sawpling,

5. Submit a copy of the Califernin Department of Waler Resowces Well Drillers Report. Form 188, (© the
Water Quality Control Section wilhin 30 days after completion of the work.

C. Contractor mus{ oblain 2 wastewater discharge perwit from the Cily of San Francisco for discharging water inle
ihe loca! municipal wasic waler colleclion systemn. ‘The dewatering permit requires chemical desting for
choracierizing the water to be discharged.  Prior to dischaeging pumped groundwater, the City will reguire
additional groundwatcr ambylical (esting for contimminim(s.

D, Provide any additional cssential mlfommation tegarding slorm water discharge from construciion sites for
updating the project’™s Matioml Pollutant Discharge Elimisation Syslem (NPDES) permit application.

E. Use methods of gromnd water discharge, conveying. and fransmission lo ofl-sile locations approved by of San
Francisco Burcan of Envirenmental Management (BEM),

F, The entily assuming wesponsibility (or the dewatering systom at the ond of this Contract will obiain new permits,

1.8 QUALIFICATIONS

A, Installer; Company specializing in performing work of this section with minfmuin 3 years decumented
cxpenence and respoasible for design, inslalkation, operation, and nmintenance of dewalering systent for shoved
excavations greater than 40 feel deep on the west coast of the United Sfates within 2 miles of the shoreling of a
bay, sonnd or inlet,

1.9 MEETINGS

A, Scction @ 12 00 - Project Mectings: Meeting requircments,

Transbay Transit Center DEWATERING
Issued for Conslruction - Butircss/Shoong/Exeinvalion 312323 19-4

GECEWBER (G, 201
TGO300-520.1

ALTD-830-0481480



TAZD10-312319403.1

Convene pre-insinllation meetivg minimem fwo weeks prior to conmmencing work of this section.

Convene meeling minimum Bwe wecks, maximum 4 weeks. prior to conclusion of Contract with the citity
assmming respensibility Yor the dewalerng system.

SEQUENCING
Section 01 10 10 — Summary of Work,
Sequence work 1o obtain required peemils before slarl of dewalering opertions.

Sequence wark to install and icstL monitoring systems minimum L4 days belore testing and operating dewalering
sysicms.

Sequence work lo install and tost dewalering and surface waier conlrol systems mininwin 7 days before starting
cxcavalion

COORDINATION
Section 01 10 40 - Coordination,

Coordinaie work io permit the Tollowing coustiuclion operations to be compleled on dry slablo substrate.

L. Subgiade prepartion specified in Section 31 23 13,

2. Soil Mixing Stabilizatdon specilied in Section 31 23 13,

3 Shoring specilied in Section 31 34 13

4, Installing sicel piles specified fu Section 31 56 13,

3. Instadling drilled concreio picrs and shafis specificd in Scelion 31 63 29,

Coordinale work 1o avoid clashes with ticdowns, columng, walls and giher items fo be installed as part of the
pemaancent slruciure.

PART 2 - PRODUCTS

2.1 DEWATERING EQUIPMENT
A, Sclect dewalenng cquipnierl (0 mcel perlformance requirements specilicd herein,
212 WONITORING EQUIPMENT
A, Bieromelers: Vibratung wire tvpe with sand filter, or push in insiallation lo monitor water clevation, and excess
POTE Pressaies.
I. Fumnish piezometer complete with signal eable aud data fopger,
B. Flow dMeasirement; Fumnish devices as ollows:
L Pitomeler insialled on dischargs of pipe from cach well.
2. Pitometer installed to measuse fow from entire dewaiering, sysiem,
2.3 TEMPORARY HOLDING TANKS
A, Provide temporary holding tanks for sedimentation of soil particles and other solids prior o discharge in
accordance wilh requitenents ol apencics having jurisdiction.
a4 ACCESSORIES
A, Valves and Fittings: Furnish valves and uings Lo isolate cach well from Iwader pipe and to prevent Jass of pump
prime.
Transbay Transil Cenler DEWATERING
Tssued [or Construction - Rultress/S horing/Excavation 1M2319-5

LBECEMBER 10, 2010
TGO300-520.1
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Filter Sand: ASTM C33; notural river or bank sand: washed, free of sifL, clay, loam, fmiable or soluble malenals,
and organic mafter; graded to suit well scrcen,

Groul: Mixtere of Portand coment and bentonite clay or sand suitable for scaling abandened wells and piping,

PART 3 - EXECUTION

K| EXAMINATION

A, Division 1 - Excention: Verilieation of existing condifiens belore starling work.

B.  Call the USA Norh. the Undergronnd Scrvice Alert network, at §-1-1 or 1-800-227-2000 at least two working
days before performing Work.

1, Request underground utilities o be focated and marked within and sutrounding construction arcas, which
shonld be antlined with white paint or chalk by the Contracioe
32 FREPARATION
A Obtain appropriaie ponnils prior © installing dewatering system, sce Section 1LY Quality Assurance.
33 MONITORING WELLS

A, Install monitoning wells ot lncations indicatcd on Contractor’s drawings as specined for dewatering well sysiem,

B, Test eaeh manitoring well poind 16 verilv installalion is perfonming properly.

C. Ingtall piezometers. calibrate, and lest [or proper operation.

D. Pralect moeniloring well standpipes from dimage by constraciion opesations,

E Maintain accessibilily lo monitoring wells conlinucusly during construclion openaious,

F Maintain monitoring wells tuoughont the duration of the eperation of the sy stem,

3.4 DEWATERING SYSTEM

A, tastalt dewsdering system i accordance with approved Contraclor’s diawings.  Advise (he TIPA's
Reprosentative of changes made 1o accommodale field condilions, and npon contplelion of 1he dewatering
sysiom installation. revise aod resubmit Contractor’s drwvings as necessary 10 indicate e installed
confligunition,

B. Dritl wells in sizes w10 deptit indicated in iic Contaiclor’s drawings. Provide lempory sopfice casing when
tequired o stabilize soil while advancing well.

C. Develop wells by over pumping, sarging, or water jetling, as specificd by the Contractor’s drowings and
approved by the TIPA's Representalive, 1o remove clay, sill, and sand from well sorcen and inmimediale vicinity
of bose hole.

D, Test well for proper water fow througlt wek screen and pumping rate for dewatcring system aperation. Repeat
devefopment until well meels performnce regnitements.

E, Cover and seat tap of well ol pump is installed.

F. [nstall pumps in accordance with manufaclurer’s instruclions.

G Connect pumps to dischirge header. Install valves (o penmit pumg isolalion,

Tuansbay Transil Cenler DEWATERING
Issued [or Construction - Butlress!Shornng/Excavation 3123 19-6

DECEMBER [t 2010
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35 SURFACE WATER CONTROL SYSTEM
A, Maintain surfice waler condrol system lo prevent blockape or damining it the event of wiexpecied precipitation.
3.6 SYSTEM OPERATION AND WMAINTENANCE

A General: Operate, manilor, and ngingin dewatering system onlil ditecied by the TIPA s Representative thal the
sysicimn shall be lenningted,

B, Provide 24-hour sapervision of dowalering system by personnel skilled in operilon, mpinienance, ang
eplaccient of sysiem componcits. At Contraclor’s oplion, persenncl may be replaced with clectronic
monilering equipped with an alarm device that notifies persoanet thal arc on-call o respond,

C. Fill Tucl ianks before ks reach 23 percent capacity,

D. Star gmergency generators Al least bvice caclt week to check operating condilion,

E, When dewatcring system cannotl costral water within excavation, nolilfy TJPA's Representalive and stop
excavition
1. Supplemiert or modify dewsiering system and provide other remedial measures o contrel water within

axcavation,
1 Demonstrale dewatering systeimn operalion complics with performance requiremenis before resming
excavation operalions.

F, Corrdel manticipated pressure conditions affecting dewstering syslem performance,

G. Do not discontinue dewatering operations withowl the TIPA®s Represeitative's npproval,

3.7 WATER DISPOSAL

A, I requited ns a tesult of testing, discharge water from dewatering system inlo lempenuy halding tanks prior 1o

dischiarging in accordance with requircinents of agencies having jurisdiction,
KR CLEANING

A Sewer drains: Aller making arangements with the antharily having jurisdiction, cleant cach sewer drain which
bevonmis blocked or thie capacity of which is restricted duc 1o discharge from dewalering operations.

o Tenporary Holding Tanks:  Clean settlement from (emporary holding tanks, and dispose of sediment in
accordance wilh requirciments for dispasing of excavated soil.

39 SYSTEM REMOVAL

A, Do ot remove dewillenng sysiems unless requived by the TIPA'S Represcitative.

. Do net remeve piczomelers and moniloving swells unless required by the TIPA s Roprosentinive,

C. Cut off and cap abandoned wells imininum 36 inches below completed subgrnide clevation,

D. Fill abondened piping with groui.

3.10 FIELD QUIALITY CONTROI,

A Section 0L 14 00 - Quality Control: Field inspecting, testing, adjusting, and balancing and Iivision | -
Execution.

B. Pumping Test:

Transbay Trwsit Cenier DEWATERING
Issued for Construction - Buttress/Shoving/Excavalion J12319-7

DECEMBER 14, 2010
TGO300-520.1

ALTD-830-04561483
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1. After dewatering syslem i5 installed, pecform puniping Lest to determine whea the seleeted puinping rute
lowers waler Ievel in well below pump intake,
2 Adjust pamp specd, discharge volume, or boih to ensure proper eperation of cach pump.

. Pumping Data:

1. Obscrve and record the daily [Mow rates and fime of operation of ¢ach pump nsed in (he dewalering
sSystem,

2. Provide approprinte devices, such as fow mciers, {or observing the flow rates.

3 Submit the datzy, on a fonn approved by the TIPA’s Represemative, during the period thal the dewalcring

system is in operaton, The dafa shall be subinilied once per week, or at more frequent infervals il
requested by the TIPA™s Represewalive,

D. Ciround Water Elevalion:
1, wonitor snd record duily ground waler clevalions at moniloring wells, until gronndwaler drawdown is
stabilized, then change to weekly until as dirceted by TIPAs Representative.

Fa Submil the resulls of prommdwaler moailoring 1o e TIFAs Represenfative on o weekly basis,

E. Discharged Waler Testing:

L Discharged water testing will be conducied by the TJPA's Representative,
F. Subinit Inftial Installalion Repornis o the TIPA's Represeniative including the folknying:
1. Installation and development reports For wells and pumps.
2, Results of well development and punp kesls.
3. Installation aud baseling repons for monitoxiug wells aud piczometers,
4. Test reports of menitpring well water analysis.
3. Initial dewatering flow rales,
. Submit weekly Menitoring Repotis to the TIPAs Represealitive as follows;
1. Dewatering flow rates,
2, Piezomeier readings,
i Maintenanze records for dewnlering and surface water confrol systems,

END OF SECTION 31 2119

SPECIFICATION ISSUES LOG

REV NO. 15SUE DATE
2000-12-10

¢ Issued for Construction — Buttress/Shonne/Excmation

Transbay Transit Center DEWATERING
Issued for Construgtion - Boltress/Shonng/Excvation 312319-8
DECEMBER 10, 2010
TGO200-520.1

ALTD-830-0461484
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r
Dewatering Systems
801 Norihport Drive
West Sacramento, (A 956912153
{916} 372-4933 « FAX (916) 372-1337
wvnw.vikingdrillersine.com
Califomia License #476668

A Woman Ouned Business
April 1, 2011

s et G4

i
':

Ermnie Cortez S50

; R P O
oadlopfioX n il HE

CERFERHE

Balfour Beatty Infrastructure, Inc. FRREEART

Transbay Transit Center BSE

143 2™ Street

San Francisco, CA 94104

RE: Transbay Terminal — San Francisco, CA

Dear Ernie:

The following exhibits are submitied to you for the temporary dewatering for the above

mentioned project
Exhibit # 1 — Well Layout (pg1- 4)
Exhibit # 2 — Dewatering Well Profiles
Exhibit # 3 - Piezometer Profile
Exhibit # 4 — Well Filter Pack — Gravel Gradation
Exhibit # 5 — Submersible Pump Spec (pumnp curve)
Exhibit # 6 — Pump Eiquid Level Controller
Exhibit # 7 ~ Disconneet Switch
Exhibit # 8 — Junction Box
Exhibit # 9 — 8/4 Electrical Cord Spec
Exhibit # 10 — Well Casing Spsc
Exhibit # 11 - Discharge and Riser Pipe Spec
Exhibit # 12 ~ Flowmeter/Totalizer Spec Wellheads

Exhibit #13 -~ Flowmeter/Totalizer Spec Discharge Line (pg 1-2)

TGO300-520.1

ALTD-330-0461486
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April 1, 2011
Transbay Terminal
Page Two
Exhibit # 14 — 3500 Gallon Sand Tank Spec
Exhibit # 15 — Dewatering Well Drilling and Well Development Procedure
Exhibit # 16 — Standby Generator Spec
Exhibit # 17 — 100 Amp Transfer Switch
Exhibit # 18 - Auto Dialer .
Exhibit # 19 — Piezometer Data Loggers

Exhibit # 20 ~ Check Valve Spec

Exhibit # 21 — Gate Valve Spec

If we can be of further assistance, please contact us.

Respectiuily,
VIKING DRILLERS, INC,

e "‘-“_-_;;'a.? e
P e e a i

Scoit Philliber
Project Manager

TG0300-520.1

ALTD-830-0481487
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Flowmeter
Gate Valve-:ix i heck Valve
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—fr—¢r((—Discharge Piping
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90' DEWATERING
WELL PROFILE
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Select Gravel Filter
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=— 8" Hard Cap

| VIKING DRILLERS,INC. | = evere
DEWATERING SYSTEMS o

801 Northport Drive i . WELL PROFILE
West Sacraimenta, Ca 95691-2153 P
{916) 372-4993 FAX(916) 372-1337 i e
wwavvikingdrillersine.com . C -[
CA Lic. #476068 NV Lic. 0034680 ; JDRAMNGNO,W! SOALE: HON

TE0300-520.1

i
|
|
| .

ALTD-830-0461492
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#3 SAND

200 X 27 30H 40 PVC-
020" SLOT

 VIKING DRILLERS, INC.

CA Lic. #476668 NV Lic. 40034680

{ 12" CAP

i\J/{‘/\“{{‘f;//%‘/
RURLRA

»

< - - —f"

\%‘, =3 ,;,\\},\\\\\.\ \%‘;\\[/\\ //\'522/\\2%2}{‘:,\\,}\ o
o

70" PIEZOMETER

PROFILE

_ DEWATERING SYSTEMS

80 l"NDnhpon Drive
Wst bacrunionto, Ca g5601-2153
{g16) 372-4993 FAX{916)372-1337
www.vikingdailersine.com

EXHIBIT#3

|
|
i PIEZOMETER

ORAWINGNO.PP | SCALE: NONE

—_— e v g s a—————

" TEO300-520.1

ALTD-820-0461493
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I VIKING DRILLERS, INC,
DEWATERING SYSTEMS
801 Northport Drive
Wsl Sacramento, Ua 9564u1-21573
(916} 372-4093 FAX(910) 372-1337
wavw. vikingdnillersine.com
CA Lic. #476668 NV Lic, #0034680
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PRAWING NO. P | SCALE: NONE |
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Goms.

ansars

Series 1 - Llectromechanical Controis

¥ 2 or 3 Pole Quiput Contact b Up to 20K Obms/cm Sensifivity
¥ ULL. “Limit Contral” b U.L. "Motar Control"

One of Warrick's first products, Series 1 electromechanical controls
offer 2 or 3 pole output contacts with 16 amp rating. These versatile
controls can be configured for single leve! service, ditferential control,
low water culoff (with manual reset or lock out capability) control ang
many other functions.

specifications

Coatacl Dezign ’ 2 or 3 pole, giaghe throw, slectiomechanical relay
Coniact Halinﬂ‘m'vﬁﬁ'} 16 amp Hesislive 1 hp i
Moda ol Operallen Direct only T :
ﬁitw_il\r_ T Tk ohuy maximum, factory set » \ .
Fifary Vallage FAVAC, 115 VAC, 230 VAC, 460 VAT, 575 VAL (+10%/-15%} Appilcations §
Fower Consumplion 4 walls {15 VA) T 7« General Purpose + Bailer Level Conbrod
Secondary Vallage 25 AT, T5VAC, 15D VAC, 300 VAC, 560VAGT + DniOdf Control + Boiler LLCO :
Temperatus ST 180V + Pump Controt :
Approyals 1L, Rex,, FM, €34, UL, Listqi»l__jr]_liwnnlml, PR

Cannecifons All soiew type concecltions )

" Duea Lo high sscosdary vellage, il gersonael can cong in coalact with akalipdes, T Dimensions !

wa sulgest using Series 16, 26 or 19 cantrods,
.Jl ELYHURES FOR Si20 & MOUNTING SCADYS

T

il ta Ondder
Use the Bald characlers from he chart elow to construet a produet eqde.

]

E 257 (RET L] i

=
p ]
o
~
-
n
~
(g }
o
=
|
=
—
%
W
m
=
N
o
= |
W

i X X X X

Series 1 I T
Contact Conliguralipn ~-—— - i

C-2{N.0),0(NC) F
} U~ 10T NE) G-
: E-ONOL2(NC) H

@_

CUFRALL HEIGYT

[
-y
Z==
ocoo
L
e — =
==
coo

¢

|

- 0

E=

=

e

E

o

K

e S | RN

W— 19,527 .,[
[4.05 e}

Supply Voltage /
1- 115 YAG 4 - 460 VAG 6 - 115VACIZ30VAC -—
2 - 200 VAC 5575 VAC T -2d VAG | [} R
Secondary Votaga (Sensilivity) ~— Pl ‘L. [0y
A-25{50 &) C- 150 {1 5Ky E- 500 (20K ) = 174730 B e 1 (reeml
: 8 - 74 {450 £} S D-IN KR :
: Enclosire !
; B - MNane 1 - MEMAT 4 - NiEMA 4
Typiral Singhe Level Wiring Typival Differential Wiring

VIKING DRILLERS, INC. | | exem#s ||

$01 Northpeat Drive CONTROL

West Sacranento, Ca g5691-2153
(916) 372-4993 FAX (916) 372-1337
wayw.vikingdrillersine.com
CA Lic. #476668 THUESHOD34680

o e ————

DRAWNGNO LG . SCALE: NONE ;

U U SE—

ALTD-830-04614886



SPECIFICATIONS
Calegosy
Voilaye
Flazing
Pulig
Wises
Amiperage
Enclesurs
Heiznt
Deplh
Wity
Weighl
ey Windie
Ware Range (CrfAld
20, MEC 30, 1gh
2A0Vae, HEC B, Sph
2van, Time Deday, 1-pi
2D, Time Delay, 3-ph
G Bchadule

General Buly
240

M2 Fuso

A

3

SALY

MERSA 3R [Culldaor)
135 m

1in

SF5in

W

s

[ R R ey
i o

hhp

Wil hp

i hp

154

TAZ1Q-123184DFA————

Pubtications/Resources
TGM3I2IR

Additional Resources for Gerneral Dty

Application and Technjcal
Dipwings-Qunline and Dimensianal
Buy Log :2-6

- Legigned or msideniiat and light eommpecsl
applications whers iy ks ndt sevoere
- Listed por UL Slandard £8, Enctossd and Dead o,
Swlches

- LSA verihed
- UL Senice Cnitance raled when installed i
aceardance wih he Mational Eleclrical Code
+ Wzels WERIA Enclosed Swilch Slandard KEY 990
ler Type Ganeieh cuty
- GO an] TS0 condulian raling
- Feattres geluk-make, gaick-Lreak nicshanisnys (30-
200 nmpad
- Q0200 any (ueibla swijches are reied 100,006 fms
araprs, swin B2 whiee wsed wilh Class R uses, Rafer o
Burylosg tey ke appraprins Gl ¢ Fusing Kis
- Bolleap-tecd wersion avarlalile for 20060 a2y,
MNERMA 1 only
- Fussbile and Mon-Fusitde switches avallablejoconsal
BuyLog for intenupt zatings)

VIKING DRILLERS, INC.

EEWHERWGSKNEMS

B0t Norbpat Drive
West Sucimmento, Ca 05601-2154
(916) 372-9993 FAX(016) 372-1337
wwwvikingdnllersine.com
A Lic, figze668 NV Lic, #0034680

EXHIBIT #7

S—_ DISCONNECT
SWITCH

DRAWING HO. B8 { SCALE:NONE I

[P |

- TGO300-520.1

ALTD-830-0461497




J-BOX FOR 480 VOLT
DEWATERING WELL POWER

. TA2010-312310n03,0__

i
|
'

EROM 480

POWER SCURCE

| —

"
VCLT

TO DISCONNECT BOX

-

1 T VIKING DRILLERS, INC.

* DEWATERING SYSTEMS

§01 Northport Duive
Whst Sacmmenio, Ca g5641-2153
{918) 372-4993 FAX(916) 3721337
s vikingdrillersine.com
CA Lic. #476668 NV Lic. #0034680

EXHIBIT#S

JUNCTION BOX

; Tl
CRAMIHGHC. JB I SCALE: NONE

TGO300-520.9

ALTD-830-0451498
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i
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1
‘ |
!
‘ @
I i
| 8 AGW - Stranding Bare Copper {133/29) f
) Nom. Insulation ' . :
P/N # of Cond. * Thickness (inches) Mom. .0, {inches)] Lhs, f M’ : .
66352 2 045" 615" 280 i
N 66353 3 060" 655" 354
——F 66354 4 060" Y 450
! f 66355 5 060" 785" 560 :
3 ! 66356 6 045" 890" 655 ! |
i !
i :
; |
| -
: :

VIKING DRILLERS, INC. | | EXHIBIT#9 |

DEWATERING SYSTEMS b 3
801 Nerthport Drive i 8/4 5/0 CORD {

West Sacimaento, Ca 05691-2153 |
{916) 372-4993 FAX(9186) 3721337 e i
wwnevikingeillersine.com o n i

CA Lic. #376668 NV Lic. #0034680 DRAWING NO. 8C | SCALE- NONE

ALTD-B30-0461499




TAZ010:3123124031

WELL CASING

Slotted PYC and Underdrain Pipe Specifications
This hiart fluserates seaidaik anzsulict vl capabillilz onk, Mo 3l prod
Slec eenfigurzuens noo included enthis chart are covesed undes Cerainleed's non stancard product wariarey
i ©.D. OPEN ARER, S0, INCHES PER mo-r OF SCREEN (16" SLOT SPACING)
i ' [X: 11 I rt.'l.ﬂlil 1 b & foOHD - 0050 - 0L0DS ' 0.1t . 0.5
hr _ 2375 4 5CGH4D  Disd SV | 24 | R1 g 37 ] 46 00 I EESUUY D
TR As T A TSRS T 0age S A I R 7 ) }
4" 4500 4 SOR26 0173 SYY ! ]
SOR2! 024 3 30 39 418 ' Fo P 9T (122 (148 | 182 | 372
__SCH40 0.237 SWCHIB i
4 LT 4350 4 SURZ6 0.190 SWCLED :
SCH40 0248 Sy CLIB 3.07 45% 5.4*5 22 10T |14 [BZL | 200 ] 318
- ] . SDRIY 029F  SWCLIB ;
[y 5563 47 UDRITTT oAd S . i
iy :
O A 457; 54+ 100 [123 |14 | 187 | 230 | 344
e e .. SCHER o 03FS o QLB L G .
HECS £.625 & SDR2¢ 0.255 WY ; i
SCH40 0180 SWCLIB L
i IDR2I 036 SW‘_CLIB v : B2 136 154 |92 |224 | 2867 | 430
| SDRIZ _ Ddsg _  swelle | 1 . B I
I &A €900 [} DRI1E B350 SV H
| 6 w8t SDR2I 0,329 SWCLIB . H 126%; 154 (19.2 [234 | 28.7
oo SRREF | DAUE SVWCLIB
i 8 8625 & SDR26 0.232 SYY
: ' SORZI D410 Sy : 1424203 J254 §308 | 379 | 567 | 438 | 745
74 ... __SORI7 D5 cue oL
Pl 10,750 ¢ - SDR2% D413 SYY
. . SDR2I Dot WY T28.1 P340 | 419 | 3.7 | 707 | B2S
| - DRIy ves2 o CL U
HIF S 127350 8 SDRZE TA90 SV
| SLR2 0406 S I00% 374 1455 | 559 1 B37 | 942 110
b T SORI7 0.750 cL :
HIELH 14000 B SCH40 0427 B0 i
l - D T o 328 [MILL !-19.9' 613 ?I.B 1034 |120.7
: 16" 16.000 1 SCH40 D500 Ay F | .
lo..Son2e  osle s |G L Lo e g3 s | 676 (1012 (110 T
v B SDR2I 0762 L 110 387 i47.{l 577 1 864 | 973 (114
Poob 3 SDRI¥ 0541 CL _ N 435 (528 j 63 | 972 (1094|1278
T ATOD. 174A0 8 SDRI7 103 5207|649 |97 [Ioo4 11278
i
VIKING DRILLERS INC, EXHIBIT #10
801 Nm‘lhpm’r Drive ] WELL CASING
Wost Sacromento, (8 g5691-2153
(16) 372-4u993 FAX {010) 372-1447 e ]
wwav vikingdnliersine.com :
CA Lic. H476668 NV Lic. #0034680 DRAMNGNO.WE | SCALE NONE
TGU3-520.T - ) - oo

ALTD-830-0481500
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A\
i Builds, el
| JMEagle Lt

| PVG SOLVENT WELD - {SCHEDULE SERIES)
Dual marking for both Pressure and Drain, Waste, Vent {DWV) Appllcations -

JM EAGLE” PVYC SCHEDULE 40/DWYVY PIPE

Specificalions: ASTM D1788 & ASTM D2665 : : Listed : ANSH/NSF-PW NSE-DWV |
Standard 51, Standard 14 !

HOM. PIPE SIZE 0.D. NOM. 1.0, MIN. T. WATER PRESSURE APPROX. WEIGHT ‘
{IN) 1K) (IN) (N} RATING AT 23°C (T3°F) (LBS/FT) 5
2 0840 0.609 0.109 . 600 01864 1
] ¥4 | 1050 0.810 0.113 480 0218 H
1 | s 1033 0.133 450 0.324
[ 1ee0 1.363 0.140 7o o438 |
1,900 1593 0.145 a30 0525 ’
| 2@s H T eads 0.154 280 0705
| aers 2.445 0.203 300 IR
B 3 3.500 3042 | o216 | 260 1463
4 | 4se0 | 3998 . 0,237 220 2088
J;;'"é ) 6.625 ~ 6.031 0.280 180 3663
s | sss 7942 0.322 160 6512 BN
i 10 10.750 9.975 0.366 140 ‘ 7816
12 | 12750 11,849 0.408 130 o333 |
R 14.000 13.0v3 | 0497 130 12.220
16 16.000 14,840 0.500 130 15.880

s Standard Golor: While, Standard Length 10" & 20', Plain End and Belled End i

VIKING DRILLERS, INC. | | exwemenn
DEWATERING SYSTEMS | |1« CHARGE & RISER

SOIHN{:rlhport Drive !
West Sacramenila, Cagrbg1-2153 i PVC PIPE
1

{916) 372-9993 FAX(916) 3721337 .
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Approvimate shippingwt .. 20 {%11g)

Har, Wokdng Presnuse. ... W&vil?ﬂﬂ by & i E(1° Q)
" Max. Fluid Temperature_ T F 91 DR 0EY
Full scale aoturacy..—.... +i I%

- OAngteds. . .. —

. hpprovimate stigding wi....... 3 15,42.31 k)

Blue-White's carefu!fyengmeered
BW DIGI-METER F-1000 Series include prernier
features and provide outstanding performarnca.
Thiee versions of the BW DIGI-METER £-1000 are offered. The F-1000RB Unit |s a rate
meler only; the F-1003T8 Unit is a low tolalizer; and the F-1G00RT Unit is both a Rate
Meter and Flow Totafizer, BW SISI-METERS are available with a number ef configuration
and maunting style options. If you don't see the unit that meets your requirements here,
please contact oui courtesus and knowledgeable stalf for assistaice,

F-T100 HENEFITS
= Ensy ta read aix diglt LCD, up 1o four decimal positions.
+ Yamper proof.
- Ballery operated {2 AAA hatteiies included),
+ Three model variations:
RB -= RATE QMLY
T8 = TOTAL QMY
RT = RATE B TOTALIZER
= Tutal resey lunclion <an be disabled.
- Display ipdate time; Rate 1.5 sec, Tatal 0.3 ¢,
» Factery cafilixated - ngthing to pregram. BW OG- METER?
+ Custom ealibratlon units availalile. Contact e (atory. . Fl0GD
> Wealher resistant ABS enclosure. NEMWA X urn Salvent TEE dody
. Calbration Units: GPM, LPM, masmin, oaimin, GPHLEH, F'f:IE;-i'?-'?S
- LD s not recommended for direct simlight applications. Sl

" F-1000 SPECIFICATIONS

with Saddie Mount Body

! Maxz. Working Pressizie Wozsg Ok g0 FE217()

- Maz. Fluid Temperature. ... 3007 F (93 C) @ 0 PSIC3NFVGF ad e fidinath .
1400 T (62" €320 P51 (all PYC sackile and TEE fitmegs)

| Rorg T e foting A F -‘ﬂ.’@d*}y Atru.ll’ppvrr NI mas ey

. DHI WA Mman, dbmem, Dram dzash
P [l ol shees)
PRDF

2
0 nesigrificsat dizoy
ln.1514g)
: with Snlvant TEE Bndy
* Wz Woeking Fressune
I prig (0 bad] E T FE Q)
TR pEQ (1FEban @ J0°F Y ()

31655 Tee Miktings. w HRFAR O Bl
FYE Tea fittings...—. 140 F ol CpEARE
Full seal e acouracy.... o
Tet mateslat opilons. ... 36 Siain ke Sk C
. Body, Ped Ae, Jaleniaterbal ... PYLS
Asle oplitad Ledelc Hareiay, hicasd any
" DAngeds. .. Mitan

. Mex, pregsuedepg Apdirosigrificartiicy
_ Appealmate fhipping wi—.... 28, [91 kg)

with Molded tn-tine Body e syt
+ Max. Wedklng Freavune ... 2000 GO bRTA 2 FEH L)

Mar, Thuid Yeemperature 3007 £ (33 (YEDFY

Full stale aenlr Ky .o
Hetas bety material ..
SuniorFaddiehalematerlid..
tingredi, .o
Mar, presswe e

with Machined In-Line Bady

$ensonFaddle/d e manerlal....

M, pressute ceop . 8B frdlles pel hodel)

e o wm
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By DIGIMETER* F- 1000
Lith Soddie Mount

PIPE SIZES
VIR S B

a0

B DIGHMETERY
FH4000
wth dalidfed InLine Bady
PIPE BIZES
1R 58S 3 W10 T NPT

ow DIGHMCTER"
1000
with Machined In-Line Bady

PIPE B1ZES
14387 12 340 L EMT

DEWATERING SYSTEMS

801 Northport Drive
West Sacramenta, Ca 95691-2153
(916) 372 FAX (916) 372-1337
WWY Gﬁ% fKllersine.com
California License #476668
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THREADED EMD FLOWMETER MODEL MT100

SPECIFICATIONS
PERFORMANCE

ACCURACY/REPEATABILITY: 2% of reading
guaranteed throughout full range:; £1% over reduced
range; Repealability 0.25% or better

MAXIMUM TEMPERATURE: {Standard Construction)
160°F constant

PRESSURE RATING: 150 psl

MATERIALS

BEARING ASSEMBLY: Impeller shaft is 316 stainless steal,

Ball bearings are 440C stainless steel.
MAGNETS: (Permanent type) Cast or sintered Alnico
BEARING HOUSING: Brass; Slainless Steel optional
REGISTER: An Instantaneous Hlowrale indicator and
slx-digit stralghi-reading totalizer are standard. 'The
register is hemetically sealed within a dle cast
aluminum case. This proteclive housing includes a

TA2010-312319A03.1

IMPELLER: Impellers are manufactured of high-impact
plastic, relaining thelr shape and accuracy over Lhe
lia of the metor, High temperalure impelier 1s optional.
FLOW TUBE: Fusion-bonded epoxy-coated carben sleel
threaded to NPT, {Other thread sfandards available.)

OPTIONS

domed acryllc iens and hinged lens cover with locking

hasp.

Forwardfreverse flow measurement
Register extenslions

All stainless stee| construction

High termperature construction

“Cver Run" bearing assembly for higher than normal
flowrates

Eleclronic Propeller meter avaitable in all sizes of Lhis
model

A completa line of recording/control instrumentation
can be driven {rom this flowmeter

Certified calibration test results

3 4" a: "

Meter Size 2" 2"

_Maximum Flow U.S. GPW N IEED 250 250 600 1200 1500
Minimum Flaw, U.5. GPM a5 35 40 50 an 100
Approx. Head Loss In Inches at Max. Flow 29.50 29,50 29.50 23 17 7
Apprax, Shipping Weight-lbs. . 17 40 42 68
H (inches) ' SPESEE\L 10 13 14 2
L {inches) NOTE 13 20 22 20
0.0, of Meter Tube 3.50 4.500 6.625 8.625

" Larger Nowmelers on spacial arder.

“SPEGIAL NOTE — Reducing fittings are supplled to adapt the 3-inch model to smaller ling sizes.

=
=
2,
)
%
-
ﬁ;
&
&

DEWATERING SYSTEMS

301 Northport Drive
i West Saermncnto, Ca 05691-2153
i (916} 372-4993 FAX(916) 372-1337
i wwnw.vikingdrillersine.com
! CA Lic. 4476668 NV Lic. #0034680

FLOWMETER

DRAWING NO. FM 1 SCALE: NOME
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MCROMETER MT100

DESCRIPTION

The Model MT100 is manufactured to comply with the
applicable provisions of the American Water Works
Assoclation Standard No. C704-02 and latest revisions for
propeller type flowmeters, The threaded ends of the
MTI00 allow it fo be directly coupled into an exsting
pipeling. The carbon steel flow tube has & fuslon-bonded
epoxy coating offering excellenl comesion prolection, As
with all McCrometer propeter lowmoters, standard features
include a magnelically coupled drive, instantanesaus
flewrate indicator and straight-reading, six-diglt tolalizer.

Impellers are manufactured of highimpact plaslic, capable
of retalning thelr shape and accuracy aver Lhe life of the
meler. Each impeller is individuaily calibraled at the factory
to accommodate lhe use of any slandard McCrometer
reglster, and since no change gears are used, the MT100
can be field-serviced without the need for factory
recalibration. Faclory lubricated, slainless steel bearings
are used to support the Impelter shaft. The shielded
hearing design fmlts the entry of materials and flvids Inlo

The MeCromeler Propeller
flowmeter comes with a
slandard inslantanaous

Nowrate [ndicater and
straight-reading totalizer,
An optionai FlowCom
register is alsa available.
Tvpleaf face pfales.

'\';-“‘.jl [ r}’-‘-._

N

APPLICATICNS

Ihe  bearing  chamber  previding  maxlmum  bearing
protection,

An instantaneous flowrale  indicalor §s standard and
availabla in gallons par minute, cuble feet per second, fiters
per second and other units. The register is diiven by a
flexible steel cable encased within a protective self-
lubricating liner. The reglster housing protects both the
register and cable drive syslem from meolslure while
allawing clear reading of the flawrate indlcator and totalizer,

INSTALLATION

Standard installation is herlzontal mount. I the meter is (o
be mounted in the verical posiion, please advise lhe
factory. A siraight run of full pips the length of ten pipe
diamelers upstream and two diameiers downstream of the
meter Is recommended for meters wilhout straightening
vanes, Melers with oplional straightening vanes require al
least five pipe diamelers upsiteam and two dlameters
dowinslream of the meter.

The McCrometer propelier meter is the most widely used
flowrnater for mupicipal and wastawaler lreatment applications
as welt as agriculiural and turl irrigation measurement. Typical
applicalions includs:

«  Water and wastewater management
s Truck loading and discharge

= Sprinkler trrigation systems

« Drpinigatian systems

+  Golf course and park water management

+» Commerclal nurseries

% fo

- VIKING DRILLERS, INC.
DEWATERING S YSTEMS

EXHIBIT #13 pg. 1 of 2

FLOWMETER

801 Northport Drive
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VIKING DRILLERSydNE.

Dewatering Systems
801 Northport Drive
West Sacrarmento, CA 95691-2153
{916} 372.4993 » FAX {916} 372-1337
www wikingdlersine. com
California License #176668

EXHIBIT #15

DEWATERING WELLS DRILLING
and
WELL DEVELOPMENT PROCEDURE

The tollowing is whatl occurs prior lo discharging into the sanitary sewer or storm drain.

Viking Drillers, Toc. drills a 247 djameter borehole, sets 8” commercially slotted casing {depths vary),
back(ills the borchole around the casing with a clean, washed pea gravel send mixture in annulas and
sets a pump, Viking then dovelops the well. This involves pumping from the well to remove (he lines
in gravel pack that were stirred up during drilling procedure. Viking will pump from well to well for
the development process. The last well will be developed inilo the sand sediment (ank.

Once the well has been devcloped, it s plumbced into the discharge line and run to a sand sediment
tank, before it reaches the finat discharge point. The well filier pack remains in an undisturbed state
(hreughout the Lwenty-{four hour a day dewalcring process, During ithe developmenltal stage of the
well, the fines are removed through the well filter pack and the resulting discharge will be sediment
free,

However, if a well is turmed off {or a period of {ime and then tumed back on, there will be a small
amounl of colar to the discharge water. This is caused by the increased entrance velocity of the water
stored around (e well, as a result of the well being twmed off for a period of time, Once Lhe stored
water has been removed and the well is only controlling the influx of waler, the water will be clear,
sediment and color [ree. Inspection of the discharge, afler a couple of hours, will again result in clear,
gedinent fiee discharge,

Yiking Drilicrs, Inc, performs approximaltely 100+ projects a year (hroughout California and Nevada.
We have nol encountered problems in meeting the erilerda for clear, sediment free discharge, on any
other project, during owr experienee in these arcas.

TGO300-320.9

ALTD-830-0461506



DCA-25SSIU

Tha DCA-25SS5IU sparts 27KVAZZKIN
standby autput and 25kVA20KW prime
aulput, The generator is powered by a 4-
cylinder, 31-horsepowaer Isuzu C240 diesel
engine and the unit conlrols voltage
regulation to +/-1 percent no load to full
load. Sound level is an imprassive 65dBA
{ull load at 23 feet while the generator has
a 17-gallon (65 liters} fuel tank.

Performance Data

Standby Output

Prime Dutput

Generator RPM

Gencrater Design

Voltage Regulation - {No Load to Full Load)
i Power Factor

Armature Connection

Exzjtation

No. Poles

Fraguengy

Avallable Veltages - 3 Phase
Available Voltages - Single Phase
Amps - Slngle Phase 120V

Amps - Slngle Phase 240V

Amps - Three Phasa 240V -
Amps - Three Phase 480V
Insulatlon

Sound Level dB(A) - Full Load at 23 feet
Power Source

Engine Make / Moda]

Dinenslons

Qverall Length
Overall Width
Overall Helgkt
Approx. Net Wt. Dry

22 KW, 27 RVA

20 kWL 25 kA,

1800 RPhs .

Ravolving Fiald Sel-Ventlaled Dip-Froof Single Bearing
1%

0.8

Star with Neutral ¢ Zigzag

Prushless wilh AVR

4 Peila

80 Hz

208, 220, 240, 418, 440, 460, 480¥ Swilchable Volis
120, 127, 139, 240, 254, 277 Swilchabla Volls

55.5 {4 Wire) 60x2(Zigzg} Amps

27.8 (4 \Wire) 60 {Zigzg) Amps

80 Amps

30 Amps

Class F

67 dB({A)

Isuzu C240

77in. . 195cm
30in., 75cm
38in, , 100 cm
1543 |bs. |, 700 kg.

Fleasn nole. preduct infarmalion ts nol up-o-dals whils we vk an aur new websltz.
Floase confirm all products and spocliications wlith eur szles dap

- VIKING DREILLERS, INC.
- DEWATERING SYSTEMS

801 Northpoot Dove
Wt Sucrinrento, Ga 05601-2153
(916) 372-4993 FAX (016) 3721337
wwnwvikingduiltersine.com
CA Lic. #476668 NV Lic. #0024G680
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EXHIBIT #16
25 KVA.

. GENERATOR
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Microprocessor-based circuitry provides ultimate rellability
and versalifity

Man-volatile memory retains logic and selpeints il control
pawer is lost

Direc! 3 phase valtage sensing inputs on generalor and
utility supplies from 120¥AC up to GOOVAC (norminal)

Salf diaghostic features continuously vorify precessing, 110
and memory circuits

Simplified conirodler design is easy {o vse and requires no
software programming

Superior EMI/RF noise immunity and voltage surge
gerformance as per |EEE 062 41

Optiong! version TSC 808 Enhanced controller is available
which provides additional leaieras such as front panel
LGO display.

§ GENERAL DESCRIPTION-

The Themson Technology T5C 80 Transfer Switch Controffer utilizes the latest advancements in microprocessor technology, printed
cjrcu[t board assembly and software for conlrol of automatic transfer switches, The TSC 80 is the second generation of microprocessor-
! hased \ransfer switch cantrollers from Thomsaon Technology, and reflects over 30 years of fransfer swilch contral experience. The TSC
+ 80 is factory configured to moaiter, display and conirel all operational funchions of the automatic fransfer switeh. All voltage sensers and
i timers are fully user adjustable ukilizing potentionielers, which requires no software programming. The microprocessor design provides

exercise timer,

high aceuracy for ali vollage sensing and fiming functicns as well as providing many standard leatures.

The TSC 80 Transfer Switch Gonlraller is avaifable in 2 basic model types-TSC 80 Standard and TSC 80e thkanced Transfer controlter.
; The TSE 80e Enhanced Transler Conlroller includes alf of the features available in the standard T5€ 80 plus additional features such as
LCO display, front programming buttons, data logging with read time clogk, integrated Load Distennect control and grogrammable

TSC'80 STANDARD CONTROL

¢ piase or 3 phase

t+  Genorator AC voltage sensing (leue RMS) --

i single phasa o 3 phase

i=  Generafor AC frequency sensing _

j- Utility under voltage control sstpoint 70 - 35%
{adjustable)

»  Gererator under vadtage conirof setpoint 70 - 85%
{adjustable)

i+ Goneratoy under frequency control setpoint 70 - 0%
{adjustable)

= Engine warm-up limer 0-80 sec. {adjustable)

= Utility return timer 0-30 min. {adjustable)

= Engine start timer 9-50 see, {adjustable)

+ Engine cooldown tinier 0-30 min. {adjuslable)

Neutral position delay timer 0-80 sec. {adjustable)

120-600v

i bk
i« Utility AC valtage sensing (Irua RIS) — 120-600Y smgie

Leeal utilify power fail simuiation tesl pushbulton & LED,
door mounted

Remuate ulilily power fajl simulatien fest pushbutton inpuk
{wia terminal block)

Load on viility supply & load on generator supply LEG's,
doar mounted

Litility and genarator source available LED's, door mounted
Waekiy plant exercize timer (30 min. on joad)

manyally imtiated

Local plant exercise initiate pushbufion & LED, door
mourted

fngine slart contact (104, 120/24DVAC resistive max.)
Load on utilily auxiliary conlact {Qly T only, 10A,
120/240VAC, Farm C)

1.0ad on generator auxiliary contact (Gty 1 anly, 108,
120f240MAC, Farm C)

VIKING DRILLERS, INC.
DE WA TERING SYS TEMS

Transfer failfforced transfer logic THOMEDH
50 or 6011z capable (115¥ control power) ooy
Y2 5091} 100

EXHIB]T #1 7

T Nﬂrlhl‘mal Drive
Wbst Sacranenio, LA 95001-2183
(916) 3724993 FAX{(016) 372-1337
wwivikingdrillersine.com

CA Lic. #476668 NV Lic. #0034680
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SWITCH
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SM'C‘E 1948

REMOTE ALARMS AND CONTROLS

FP-F 3 FF.P-?

HHHW[EEAEY

RACO MHig. and Eny. Co. 4 1460 52nd SL, Emeryville, C4 20608 = {510) G5A-GT13 » BOO-T22-6999 = FAX, {$10} 650:21%3 = vwrw racoman.com

ALARMAGENT.COM ® WIRELESS, WER-BASED MONITORING EQUIPMENT AND

SERVICES SPECIFICATION
August 21, 2006

PRODUCT DESCRIPTION

Wireless, web-based alarm detection and notification system from RACO designed specifically for
water and wastewater applications. Dependablo alarm monitoring and detection. Highly
customizable notification preferences. Around-the-clock status access from almost anywhere,

System shall be sufficiently robust to permit direct user on demand management of the following |

functions via the web; adminiskration and configuration of WRTUs, system preferences, users, !
reporiing parameters, and report generaticn, requiring no direct participation by the manufacturer.

Alarmagent.com’ s report generation capability is oplimized for pump applications. Uisers can
spat clagged or malfunctioning pumps in time o prevent a major disaster. And, for the first time,

small pump stations can report flow data without a flow meter.

A service contract with local celidar carners shall not be required for RTU operation. The WRTU
{Wireless Remote Terminal Unit) shall communicate with a dedicated web site via wireless

cellular communications.

AlarmAgent.com combines the latest in data cormmunications and wireless technology with the:

reliability and reputation of RACO's half-century of industry experience.

MANUFACTURER REQUIREMENTS

The Manufacturer of the equipment and provider of refated services shall provide i
evidence of, and warrant compliance with, substantially all below listed requirements. i

The Manufaclurer/Service Provider shall have been in business providing remote
monitoring seqvices to the water distribufion ! wastewater collection induskey or 4

substantially similar industry for at least five years.

The submitting Company shall have, on staff, ongineering and operalicnal perscnnet with :

at least twenly years of combined experience in designing, manufacturing and operaling
wide area monitoring and alarm producis for remole facilities in the Waler and

Wastewaler marketplzce.

VIKING PRILLERS, INC,
____DEWATER.'NG SYS _T_.f:"_{ll({.';‘._. _

80t Northport Dhy
Weat Sacramento, Ci g5 91—”155
(916) 872-4993 FAX{916) 372-1337
wwayvikingdrillersine.com
CA Lic, #4776668 NV Lie. #0034680
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EXHIBIT #18

AUTO-DIALER
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Compoensata harometric pressure
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o'y priced ged gasy [0
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Basad ny peove, nnatioe
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Empmase, Jaie and e

TA2010-312318403.1
* permelically seated in stainless stest housing

Higltights:
* maasures atmosphatic pressure for accurate
barometric compansation of Givers

General Specifications

Qirensions @0.87in % 3.5 in.

hdemnpy 24000 measuwrements
Welied pards
Esusing stainless steel [3161)
AN Yiton ®

ceranic (A0

Hylor PAE 3% ylass fisre
Bailary Hic 18 years {dependant on usage)
Sampe interyal 0.5 secend to 89 haurs

Mass 0.17 Ibs

FEELSUTE SSNSCT
£3p f nose sone

Temperalure specificaiinns
rasge S compeasated -0 h o VAR SR S 10 82T
Er iy 0B F
resclution 018 °F

Pressure specilications

Typo DI 500
fange o dafma
- acnuracy’

lartjon (0 intE 0

- Ta

Vigpeal acguracy

e DAV S I
i k0 gl negrl
RIIE! et IR R [ERHE
s i oS, For eck
LasurenIent, 1 Dives regisly
the dare wid linee, greundsiti:
level, avd teinoeisiurn,

Highlights:
* higiniess ally sealed in steinless steel housing
* fixed 'neasugimenls

EXHIBIT #19

v gasi elfective

General SpecHicatians
Timensions

e 007 inx 354 i
24000 maasurenenis

Rbemary
L 7Ly H

W meq pacts wininless stoel (316L)
fiusing iton @

GG
LrEsSUre SEnsr

crramic (AL
i Wyylen PAE 30% aloss fibee
fiap { nose cona b0 years tdepsadant o dsane)

F’fa Hery |.|1e 15 secand ta 58 hours
Lample nterval G172 s
3 15,

Wass

Temperalure specifications
remge / comprnszled -4 -F to 176 °F /32 °F to 122 °F
ASCWrACY a0a8 Bk
resalidios: 0.m8-F

Pressure speeilications

Type Disot. Diss  DI510
Ranye WA 0 .
-ecowreey'  ALZINHA

oAino

TGO00-520.1
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521 BRASS SWING CHECK VALVE |

TAZ010-312319A03.1

Threaded Ends Conform to ANSI Standards B2.1
Valves are Tested in Accordance with MSS5-5P-82

52N Also Available
Same As 521With Neoptene Disc

Weights gbs)

SIZE fnches) H L L1 521 521 52W

/8 150 . . 38 42

172 150 2.07 2,56 .40 36 40

374 160 2.34 315 .52 .62 54

1 168 2.58 3.82 .68 74 2

1-144 185 3.15 4.2% 124 124 132

12 21 - 349 4.82 172 158 174

2 212 4.20 8.51 2.80 2.G2 210 i
2142 2,96 L3 4,40 - 4.56 i
3 382 5.7% 6.62 708 6.30
4 3.94 6.86 10.18 - 1054 !

el el s ; :I '
NO. PART MATERIAL  ASTM SPEC :
1 Body Brass B584 CBST '
2 Disc Brass 8124 €377
3 Seat BUHA commercial
4 Mut Brass B16 CI60
5 P Brass B16 Ciel
6 Plug  Brass B CI60
7 Cap Brass B584 CBST

~ VIKING DRILLERS, INC.

DEWATERING SYSTEMS

801 Norhport Drive
West Sacramiento, Ca 95691-2153
(916} 372-4993 FAX (910) 372-1337
wwnw vikingdrillersine.com

CA Lic. 476668 TRUMGE280034080

EXHIBIT #20

CHECK VALVE

DRAWING NO. 5P ] SCALE: NONE

————
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« FULL PORT + CAST BRASS <+ NONRISING STEM
+ ADJUSTABLE PACKING GLAND +THREADED OR SOLDER ENDS

200 PSI NonN-sHOCK WOG 125 PSI SWP
Applications: Commercdial and Light Industrial Steam, Water, Oil, or Gas

Threaded Ends Conform to ANS Standards B2.1
Solder Ends Conform ta ANSI Standards B16,.18
Valves are Tested In Accordance With MSSSP82

IR .-_._-}'l?_!.].”"c CHOE A

SIZE fnch) L H oD P WT. o)

_ PS €xC
v 17t 283 201 t82 - ;
g 171 283 201 169 .58 .
2 171 281 200 169 60 .56 [
344 81 33 221 23z 82 82 ;
r a1 81 256 272 i@ 108
Ve 224 &6t 276 293 166 152 : :_
BVZ 244 508 M 328 2M 188 g
2 268 600 370 397 328 304
2¥2 370 689 402 461 608 504 -;
3 182 850 500 520 B34 036 ’;
1 452 989 500 - 1284 : :

- - . l‘l.
S

ND F-’A.RT_ | MATERIAL ASTaT SPEC

1 Viheel Nyt plated Steel Commercial

2 HNamePlate Allminum Cummerclal

3 HandWheel ~ Castion  —  Commerclal
1 Packing Nut Brass Rod ASTM B16 GR3GAD

5 Giand Brass Rod ASTM B18 GR3GOO

6 Gland Packing Graphite Nen Ashestns

7 Bonnet CastBrass ASTM 8534 GRCOSTOD
8 Stem Brass Rod ASTM B8 GR3G00

9 lockhur ~ BassRod ASTM BIE GRIS00

0 Gaskei fFiber(2-1/2"-47) Non Asbestos

n Dlse Castirass ASTHM RS04 GRCESIO0
12 Body CastBrass hSTM B5B4 GRCBST00

| VIKING DRILLERS, INC, —
~ DEWATERING SYSTEMS -

801 Northpart Drive o
West Sacramento, Ca g56g1-2154 i GATE VALVE

(916} 372-4993 FAX{016) 372-1337

wwaw vikingdrillersine. com C o N -
CA Lic. #476668 REMbéem#p034680 | DRAWING NO.GY | SGALE:NORE

ALTD-330-0461512



TAZD10-312319403.1

R

Dewatering
801 Northpart Drive
West Sacramento, CA 95691-2153
(916} 372-4933 » FAX (9164} 372-1337
wwaw. vikingdrillersine.com
California License #476668
A Woman Owned Business

April 22, 2011

Erme Cortez

Balfour Beatty Infrastructure, Inc.
Transbay Transit Center BSE

143 2™ Street

San Francisco, CA 94104

RE: Transbay Terininal — San Erancisco, CA
Dear Emie:
The following submittal response to your emait dated April 20, 2011

1.5.D.1 — The dewatermg was based con the site being a “bathtub” and utilizing 90 deep
dewatering wells from OG spaced approximately 80° on center inside the shoring. The pumps
will be % hp pumps that pump approximate{y 15 gpm at 100 tdh. The lift from the well will be
approximately 85" and the friction loss in the header line will be approximately 6.5°. The total
head loss for each well will be 94°.  The dewatering wells will pumyp approximately 10 to 15
gpm at start up until drawdown and then will average approximately 3 to 5 gpm (all based on the
integrity of the surry wall shoring}

The calculations are based on the water content in the material being dewatered:
Fill material 3,986,292 sq &t (@ 20% water content = 797,258 sq f

Marine Sand 5,026,784 sg ft @ 15% water content

I

754,017 sq fi
Lower Sand 1,931,730 sg i @ 20% water content = 386,346 5q ft
Colma Sand 3,475,450 sq ft @ 5% water content = 173,772 sq ft

Tetal sqft 2,111,393 sq fi
X 7.48 gallon per sq ft = 15,793,219 gallons

10 gpm per well X 48 wells X 60 min X 24 hours = 691,200 gallons per day
15,793,219 divided by 691,200 = approximately 23 days

These calcuiations are based on the entire site shored and all 48 dewatering wells installed.

TGO300-5201
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1.5.D.2 - See attached drawing with well proftle with drawdown curve.

1.5.D.3 - All the dewatering will he inside the excavation. The area influenced will depend on
the material at that given location, Some wells will pump more than others until the all the
trapped water in the “bathiub” has been drained. Because of the variations in materials and
elevation of the materials there will be areas of perched water, on the clay / Bay Mud material
that will not be able to migrate to the wells. As the excavation progresses this water will need to
be directed to the dewatering well filter pack to get it to drain and be removed.

1.8 Qualifications — See attached document {job iist)

If we can be of further assistance, please contact us.

Respectfuily,
YIKING DRILLERS, INC.
- -y
_____ et jf;{ : S AE. ~-
Scott Philliber

Project Manager

TGO300-520.1
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