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The Road Less Traveled:
144”Gravity Sewer Tunnel in DOT ROW

Gail Hamrick-Pigg, P.E. | Director, Engineering Pipelines, SAWS
Jeff Farnsworth, P.E. | project Manager, Kimley-Horn
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* Project History

e Alignment/Overview

* Tunnel Reaches

TxDOT Approvals

Other Approvals/Coordination
Contractor Outreach
Geotechnical Considerations
Tunnel Construction

e Shaft Construction
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Project Background/History

* SAWS Initiated design work in 2007 2B | "‘, ":‘;’.__-.r,;,k
* Challenges P2 A ot

* Personnel Changes

* Former closed landfills
* Easement terms

* Risk allocation

* Alternative alignments

e Congressional action triggered resolution
* National Defense Authorization Act for FY 2019
 MOA with USAF Executed August 2019
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Alignment Overview

* Western Sewershed, along US 90 and
W. Military Dr

* Pipe Diameter and Segment Length

e 26,000 LF of ~144” tunnel in Navarro Group and e
Marlbrook Marl formations \}f

2,500 LF of ~78” tunnel construction
Installation along TXDOT right-of-way
Eight shaft locations

Solids Removal Structure
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Design Schedule

NTP — February 2019

30% Verification — May 2019
60% Design — Sept 2019

90% Designh — November 2019
100% Design —January 2020
Bid — February 25, 2020
Construction NTP —July 1, 2020

TUNNEL REACH #1
TUNNELREACH #2
TUNNEL REACH #3 (MICROTUNNELING})
TUNNELREACH #4
OPENCUT

BALL PARKSHAFT
W-1CONNECTION SHAFT
HOTEL SHAFT

WATER TOWER SHAFT
MERRY QAKS SHAFT
PEARSALL SHAFT

W-6 MDDLE CONNECTION
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unneling Reaches

* Construction Sequencing

i

TO BE CONSTRUCTED [

SMULTANEOUSLY
% o =

G TUNNELREACH #1

TUNNEL REACH #2

TUNNEL REACH #3 (MICROTUNNELING})
TUNNEL REACH #4

OPENCUT

BALL PARKSHAFT

W-1CONNECTION SHAFT

HOTEL SHAFT

WATER TOWER SHAFT

MERRY QAKS SHAFT

PEARSALL SHAFT

W-8 MIDDLE CONNECTION
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TxDOT Approvals

* UIR
* Driveway permit
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* Memorandum of Agreement (Act of Congress)
e Structural Analysis

* Coordination Meetings

* Fence Relocations

 Abandonment
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BRIERLEY
ASSOCIATES

Other Approvals - CPS Energy —

DATE: 10/0/2010

MEMORANDUM

TO Kimley-Hom Associates
. ° FROM Bty Assocales
e Gas Coordination (shafts
SUBJECT SAWS W.6 Upoer Segrmant — Tunnel and Snaft Power Regursments

This memorandum details the genaral power requirements for the SAW S W.6 Upper Segment
Project These are masnt 10 be gonersl recommendations 10 be used for panning snd running

. ] ]
. power 10 oach shaft site  The actual contractor's needs may vy, and thoy may opt 1o ullize
soloted dosel genarators whare Necessary

TOM Power Requirements: Two Tunne! Baring Machnes (THM) ame antcpated 10 be uticed
WhICh typcaly may be oulfitied wilh appeoxrraiely Tour 250 M motors reguiriog § pesk power

° °l° demand ol 748 MW The trakng equpment witl also regure power up 1o §00 MP peak dermand
° a ts t at WII |t| |Zze ge nerator R0 Up 10 448 8%, Te T poatr roquiemants Mty o upwords of 1194 15V tote
Microtunnel Oparations: it s anticipated that the MTEM soction will be powerod usng Bcakzed

to supply power to site:

Vaniation Power Reqguirements Ventilation systoms will bo requirad slong asch tunnel dive
cormsinbng of & man

(o with intermedote boosier (ars 0N e mair drives  The combired power
demand on e yeniEation sysiam may be uowards of 373 AW ot wil vary par drive

[
Conveyor Systems Power Regquiremenis: A conveyar system may De apied 10 be used by the

ontracior on the longer doves 10 save 1 oficency of muck emoval operatons. Inlermedie
boosiens wil likely be mogured due 1o Bw longth of sorme of he drives. Approsmately 748 KW »

+ Ball Park Shaft

Lighting and Communcations Power Requirements. Underground lighting and communications
with 1he TBM and porsormel will require power 2s wol  These Boms are generally low In power

* W-1 Connection Shaft ek Bt e or s

Diwwaiaring Powsr Reguesmenin Dewslersng cosratons misy of may not he required
depending on how design progresses for the shafts and roquremants for treatment of
groundwates dependent on e Phase || ESA. Cumently wisler Sgh! shafts are planned ahich wil
only require purmging Fom within the shalt tsell durng excavabon of the shaft If other irstl
WPport systama. such as 1ing beams and lagging or Inor plade and nng boama wo ubilaed
siitonsd dewatoring wells may b requamd 1o plarnp up 10 10-16 gom Powa domand for wistes
tight shafis wil just be kmited o several sump pumps. For 3 il dowatanrng system power
dermand may reach up to & pask of 56 KW

1000 Ranuh B G0N B 290 At TR TETIY | 12 290 1713 | warws Brlare pAssnciston seer
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* Environmental Testing and Manifest Requirements:
* Material Type
 Amount per Truckload
* Disposal Locations
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Contractor Outreach

CCRlelol SR IEN W CER I VW-6 Upper Segment: Highway 90 to SW Military
e More than a dozen Drive Sewer Main Project

. Gail Hamrick-Pigg, PE.
p rl m e CO nt ra Cto rS Director, Engineeringgpipelines. SAWS

Diana L Woltersdorf

Manager, Contract Administration, SAWS = ‘ vy ‘

Marisol V. Robles S o

SMWVE Program Manager, SAWS D 4AEESs L
L=

Jeff Farnsworth, PE.

Project Manager, Kimley-Horn and Associates, Inc.

Kevin Mandeville, PG

Geologist, Brierley Associates

Contractor Outreach
Fred Flores
Contract Administrator October 18,2019

MAKING SAN ANTONIO

WATERF@L
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Geotechnical Considerations|

60 Borings (150-ft depth)
Geophysical Study
Groundwater

Faults

Sticky Clay

Naturally Ocurring Hydrocarbons

Geotechnical Baseline Report
Geotechnical Data Report
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FILL FAT CLAY (CH), very sill, dark brown, with few 40 FAT CLAY (CH), hand, ofive gray, with calcile seamns and BENTONITIC CLAYSTONE, moderatoly 501, woak, frosh CLAYSTONE ; sof. extremel k_fresh. thickly to
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e - Dentonitc layer, medium Lo light gray from 118.4" tlo 11340 3

« light gray and tan below 4 O
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LEAN CLAY {CL), very stlf to hard, tan to light brown, with
calcareous nodules and iron cxdge staining, weak HCOL
reaction [Leona Formation (Qle))

- clayey gravel layer with sand from 6.0 o 7.5

- lan and g gray below 18,0

{ro0. 1

FAT CLAY (CH), s8¢, olive gray, with calcite seams and
few calcareaus nodules, bentonitic, with silty laminations.
wesk 1o no HCL reaction [Navarro Group and Marfbrook
Mar! (“upper Taylor mar™) undivided (Kknm))
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CLAYSTONE, soft, very weak, fresh, laminated to Bickly
bedded, medium gray, with bantonitic seams, medium
gray unchuous (waxy), weak 1o strong HCL reacton
Group and Marlb
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FAT CLAY (CH). hard. olive gray, with calcte seams and
few calcareous noduses, bentonitic, with silty laminatons,
weak to no MCL reaction [Navarro Group and

Marl (“upper Taylor masrt™) undivided (Kknmj]

BENTONITIC CLAYSTONE, moderately soft, weak, fresh,
massive badded. Ight gray, unciucus, weak to no HCL
reaction [Navarro Group and Martbrook Marl (“upper
Taylor marl”) undivided (Kknm)]

- wery soft. axtremely weak from 75 00 5o 78.0°
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Note: Gray shading on bore log represents 104-inch Camer
Pipe horizon
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0 ecsvations || 40 Ecsvation: | 80 (Esvation: (| 120 JELEVATION,
bd FILL: CLAYEY GRAVEL (GC), very dense, dark brown, | _/ FAT CLAY (CH]._nard. brown, with silt partings, weak to L  CLAYSTONE, soft, very weak, fresh, thickly bedded, 1 CLAYSTONE, soft, very weak, fresh, massive bedded,
- dry strang HCL reaction [Navarro Group and Marlbrook Marl T medium dark gray, with silt partings and shell fragments, B T+ medium gray, with silt partings and shell fragmenits, strong
- S ("upper Taylor mari”) undivided {Kknm)] T strong HCL reaction [Navarre Group and Marlbrack Marl - S HCL reaction [Navarre Group and Marlbrook Marl ("upper
- E 41 ("wpper Taylor mari”) undivided (Kknm)] B I Taylor marl") undivided (Kknmj]
Ly T L1 -wath many shell fragments from 80.3' ta 81.0° | - hard cemented seam from 120.6' to 120.7", dipping 15
5 [e, 45 / 85 — - cementad seam from 83.0' ta 83.1° ‘125‘_
(739.4)| / 100 , .
- - E - 30° sili-filled fracture at 86.5 -
GRAVELLY FAT CLAY (CH), very stiff to hard, tan, moist, _/ T L - benlonite seams from 127.0' to 127.1" and from 127.8' o
[Leona Formation (Qle)] s - — 127 9"
10 . . 50 / 90 [ 130 F—
- \l;mh whnedtiglﬁ?reous fa}ltobg'low 10.0 B _/ = brown and reddish brown from 50.0" to 52.0' 1 - massive bedded below 90.0 1 - vertical fracture {possible mechanical break) from 130.0' to
- brown and light gray at 10. qual _/ | - 11 105
FAT CLAY (CH), hard, light brown and yellowish brown, / . B — ~ , , ,
with silt partings, with ferrous staining and organic B T T— n 1 - bent_onlte Seams l'ron'] 132.3 to 132.4°, from 133.3' to
pockets, weak to no HCL reaction [Navarro Group and - - / | 1 1334 and from 134.6' 10 134.7
15 Maribrook Marl ("upper Taylor marl®) undivided (Kknm)] 55 % 95— 135 e
- / - (6B6.4) R onionite stringers from 87.5" to 98.0° i -_
L | CLAYSTONE, very soft, extremely weak, intensaly 1 B h
20 5o [ wesathered. massive bedded, medium yallowish brown, 100 - : ,
i y § with silt partings and shell fragments, strang HCL reastion || 140 F——1 - strang naturally accuring hydracarbon odor below 139.0
- brown, blocky structure with light brown silt partings from 1 [Navarro Group and Marlbrook Marl ("upper Taylor marl”) i i - sample discolored brownish gray due to hydrocarbons
20.0"to 30.0 | undivided (Kknm)] [ ] L +— from 139.0'to 139.5', 142.1'to 142.2', 143 3" to 144.0",
B 7 - farrous staining in silt partings and fractures to 62.0¢ T . 4 144.3 to 144.5", 1450 to 145.1", 145.7' to 145.8", 146.1' to
- +— T | ] 146.2', 148.3 to 1458.4", and 149.8' fo 149.9'
25 I 65 1 - vary waak_ moderately weatharad from 62 8' to 665" i 105 T B 145 B
- T - slightly weatherad from 66.5' to 69.5' 3 B — - many shell fragmeants from 146.0' to 147 5"
| 11 -60° discolored fractures at 67.1' and at 67.3" j E— B T
- thickly bedded below 67.5 - T
30 I~ 70 - - hard, light gray limestone seams from 68.5" to 69.3" and - ] - cemented seam from 148.6' to 149.0'
from 70.0' to 70.3' s0 |1 . kL E
- fresh, madium dark gray below 69.5° cemented seam from 149.1" to 149.3
| — - solt, very weak below 70.0° b — -many shell fragments below 149.3° (5924
: - - bentonite stringers from 73.0" to 74.0°
35 75 - silt seam at 74.4'
- . - bentonite seam from 77.5 to 77.7°
40 g954) |_ 80 - many shell fragments from 78.8' to 79.0° 5 152 - hard cemented seam from 119.0'to 1181 &za4l
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Typical Shaft Design —_—

* Value Engineering

* Polymer Concrete \1
* 3 Piece Shaft Lid =~
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Tunnel Design

e ~144” Tunnel with 104” Carrier Pipe

* 2 TBMs (Schedule / Geology)

 EPBM Open Face / EPBM Dual Mode
 Maximum Tunnel Curvature (1200’ radii)
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* Design currently being finalized

* Release for Bid — February 25, 2020
* Board Award — June 2020

e Construction NTP —July 2020

See you next year, for a Construction Update...



The Underground Utilities Event

@2 E ’I -, Underground Construction Technology | January 28-30, 2020 | Fort Worth, TX

Questions?
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Shaft 6: W-1 Connection Shaft |y

TYPE A — PROPOSED TEMPORARY
CONSTRUCTION EASEMENT

TYPE B — PERMANENT EASEMENT

-, PROPOSED 72"

% SANITARY SEWER
: CONNECTION

TYPE C — FEE SIMPLE PARCEL

PROPOSED SHAFT

.
| HE2T WEAT UB MY )
' NG ENDPIRTY AMACEVENT U
NCH 13001

1.35 AC.

'
, BIOCK V. 5W IS0 Of LOT ¢+
FANEAN SUR
| W 0rN)
] CALLED 23 910 ACRER
S 38048 MG 8 O PR

I
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“HSRELCADED casoa s

——l

US HIGHWAY 90 W
(VARIABLE WIDTH RIGHT-OF-WAY)

PROPOSED PERMANENT
SHAFT DIAMETER: 20 FT
DEPTH: = 45 FT

.  TYPICAL CONSTRUCTION
SHAFT DIAMETER: 35 FT

VARIOUS
EXISTING SAWS :
EASEMENTS 5 —



