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Summary
Monitoring is being conducted in the Bull Creek watershed to determine effects, if any,

of shaft construction and tunneling on water quality and quantity associated with the
construction of the Jollyville Transmission Main (JVTM) for Water Treatment Plant #4
(WTP4). Monitoring includes City of Austin, Travis County, and private preserves and
generally consists of evaluating water levels and taking water quality samples from
stream, springs, and groundwater wells. These data are being used in adaptive
management during the construction of the JVTM. Monitoring to date has shown no
surface water quality impacts from JVTM construction but has shown some impacts to
water levels in the groundwater system at the tunnel horizon (Glen Rose) which have not
been shown to transmit to the shallow groundwater system (uppermost Glen Rose,
Walnut, and Edwards). Reach 1 of the tunnel from the plant to the Four Points shaft was
grouted in June 2013, Reach 2 adjacent to the Four Points shaft and below BCP was
grouted from January to March 2014, and Reach 3 from the Spicewood shaft to the
Jollyville shaft was grouted in two phases, the first in October 2013 then was completed
in March and April 2014. Shaft excavations were completely backfilled by August 2014.
Monitoring wells have shown rising water levels in most wells since completion of tunnel
grouting and shaft backfilling. These changes can be directly attributed to completion
impacts from construction in some wells but are likely due to climatic events (rain) in
other wells.

Project Description

The JVTM is comprised of an approximately 6-mile tunnel reaching from WTP4 to the
Jollyville Reservoir at 183/McNeil, and four access shafts (WTP4 shaft, Four Points,
Spicewood, and Jollyville Reservoir shaft) ranging from 30-40 feet in diameter. All but
the Spicewood shaft is excavated through the Edwards formation whereas the tunnel
progresses through the Glen Rose formation, and is at least 125° underneath the main
stem of Bull Creek at its closest point (usually deeper). The project is further detailed in
the attached chart data summary (Appendix 4 Graph Output for July 2014).

Project Status
As of December 2014, the transmission main pipes have been laid, the JVTM shafts and

tunnel have been completely grouted and backfilled. Treated water is currently flowing
through the pipe to the Jollyville reservoir. The two surface shaft sites closest to BCP



Preserves, Four Points and Spicewood, have been dismantled, top soils spread, stabilizing
vegetation planted and temporary irrigation systems have been installed.

Results

Attachment 1 shows results from water levels, flows, and water quality sampling through
July 2014. Attachment 2 shows water levels in wells selected for post-construction
monitoring though December 2014.

At this point we have not seen impacts to groundwater or surface water quality and with
construction of the tunnel complete, we don’t expect to see any even though we will be
monitoring through February 2015.

Water Levels

No changes in the trend of water levels in the Edwards JT112 well. Impacts from
excavation of the shaft were probably previously mitigated by the contact grouting
completed in January 2012. The Jumps in water levels in November appear to be due to
large rain events.

Water level changes in Glen Rose well JT118 appear to not be related to tunnel activities.

There is a large increase in water level, over 40 ft, in the Glen Rose JT126 well which
began in late March 2014. Tunnel grouting of this reach was completed in October
2013and the remaining reach finished in Late March 2014. An upward swing in well
water level began about the same time grouting began in October 2013 and may be
related to tunnel grouting. However, there were also some significant rain events in that
time frame which may have also been a factor in water level recovery.

Water levels in Edwards well JT128 remained constant within a small range between
79.5 and 80 ft below ground level. There was no response in water levels in this well
from backfilling the Four Points shaft just a few feet away. This well was plugged an
abandoned in September as site restoration began.

Edwards well JT124 had no response to tunnel grouting or shaft backfilling. Water levels
remained within a narrow range of 63.5 and 65 ft below ground level.

Water levels in Walnut well JT104 have climbed steadily beginning in the latter part of
2013 which is coincide with tunnel grouting but more likely related to heavy rain events
in October 2013.

Water levels in Glen Rose well JT120, which is within 20 feet of the Spicewood shatft,
were sharply influenced by backfilling of the Spicewood shaft. Water levels have
recovered 20 ft or approximately 1/3 of pre-excavation levels since shaft backfilling was
completed in August.

Water levels in Glen Rose well JT125 continue in an upward trend similar to JT126.



Water levels in Glen Rose well JT130 began rising soon after backfilling was completed
in the Spicewood shaft which was only 90 ft from the well.

Surface Flows

Groundwater discharge from Lanier and Pit Springs did not show any changes that could
be related to tunnel grouting. Lack of rain caused flows to diminish in early September
but neither spring stopped flowing. Heavy rain in mid-September increased spring
discharge.

Flows in Bull Creek in BCP varied in normal ranges due to climatic events. Flooding in
September 2014 peaked at approximately 2,500 cfs at the USGS gauge at Loop 360 and
flood debris indicated water rose several feet in the creek thought BCP.

Conclusions

The Jollyville Transmission Main tunnel running below the BCP and along Bull Creek
was completely grouted by April 2014 and shaft backfill was completed by August 2014.
Water levels in monitoring wells impacted by shaft and tunnel excavation are recovering
and rising water levels in other wells appear to be responding to rain events in the fall of
2014. A detailed report on monitoring for the Jollyville Transmission Main will be
completed in 2015.
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Bull Creek Flow and Rainfall

2000
S 1500
z
S
= 1000
£
M
500 -
6_
=
g+
&
7
- ‘ I
0 ”J‘ M.M'I.l 0 ]J.n |‘M|M i ‘ Al m ] H Hw L |
2008 2009 2010 2011 2012 2013 2014 2015

Date

City of Austin DRAFT: QA/QC review pending



15:16 Thursday, July 3, 2014 2

Hydrographs for Western Area, Shallower
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Hydrographs for Western Area, Deep

700
H—.-.-._._H_.+H._.H+H+._._.-.+H'.m++~o-o-+ — o— 00 —o - —B-1 0B
.—-o-—o-o-o—o—o-—.—.-......._...—.-..-.—o-o-o—-o—o—o-o-o—oo-__-_._.___.__._.__._:.—o—-o-o—o-.._..B:gB
e =3=5 o =032 Y0000 00 000 0— 0—04 - t—comEmmNNNIGm-¢ o
=)
v 650
=
= —~
~ =
g *—e :“-/
——l Crmery —
s S P
=
5 600+ 5
-
. g g '\\ .
L —
*E; . o —
- 3]
= ~ A
"g ~ ATt
= h JTSCR e e o — 2
S 550 i T
O ~p5B
—0—0-0; 0— 0—0—0 — -0 +-00—00—0 3 To— - o— f cl— —_—— “- B10C
— —eB-
500 H‘l ,ll. | ‘ ||‘ L Hu . L““"‘ il L ) IH‘ doadi ‘|‘ |‘ LU 0
| | | | | | | | | | | | |
Sep Jan May Sep Jan May Sep Jan May Sep Jan May Sep
2010 2011 2012 2013 2014
Rainfall — e— - B-9B — e— - B-5A B-4A B-9D

—eo—-B-10B —e—-B-9C —e—- B-8C —e—- B-5B —e—- B-10C

City of Austin DRAFT: QA/QC review pending



15:16 Thursday, July 3, 2014 4

Monitoring Wells in Glen Rose in Eastern JVTM Region
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Hydrographs for Eastern Area
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Groundwater Elevation (ft)
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Vibrating Wire Piezometers with Lake Travis Elevation
|® B-4A (484.5 ft) ® B-5A (652.9 ft) ® B-5B (492.9ft) ® |

B4/B5
.’7______——————_ - __—%eg
® —o—— o 90000009,
L 2 & ..————-..m"m“.—-._ mm—.B-'j—)A (6529 ft)
650 —
AN
600 - S
\ \.\Ha
_—.‘\\\.\\‘/
550 ""'}‘l":it?:“"...
Tteeeee thaR A
680
660
640
620 | | | | | | |
2007 2008 2009 2010 2011 2012 2013 2014
Date

City of Austin DRAFT: QA/QC review pending



15:16 Thursday, July 3, 2014 20

Vibrating Wire Piezometers and Bull Creek Discharge
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Vibrating Wire Piezometers and Bull Creek Discharge
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Vibrating Wire Piezometers and Bull Creek Discharge
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Bull Creek Spicewood Springs 7th Crossing, Troll

\ Depth —— Temp\
8 = 50
6 —40
<
& =
= g
2 -30 £
5 4 <%
- =
5] L
2 =
= 5
=
20 =
2 —
0 | | | | | | | | | | | |
Jul Oct Jan Apr Jul Oct Jan Apr Jul Oct Jan Apr Jul
2011 2012 2013 2014
Date

City of Austin DRAFT: QA/QC review pending



15:16 Thursday, July 3, 2014 24

Bull Creek Spicewood Springs 7th Crossing, Troll
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Lanier Spring Troll
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Lanier Spring Troll
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Bull Creek @ Trib 7, Troll
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Bull Creek @ Trib 7, Troll
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Bull Creek upstream of Old WTP4 Site, Bubbler
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Well JT-107Da, Troll
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Well JT-107Da, Troll
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Well JT-107, Troll
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Groundwater Elevation (ft MSL)

Bull Flow (cfs)
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JT-107 elevation, Bull flow and barometric pressure

15:16 Thursday, July 3, 2014 36

764
762
760 —

758

Elev(ft MSL)

756 Tunnel Horizon=620 ft

—wet— JT107S-A

JT107PZ-A

724
722
720
718
716

Elev(ft MSL)

JT107D-A

1000 —

500 —

Bull (cfs)

[ .L N i o M

32
31
30

BP (psi)

28 —

29 - et NI Mot o AN AT Wb armror- sty S+ o

May Sep Jan May Sep Jan May Sep Jan
2011 2012 2013 2014

City of Austin DRAFT: QA/QC review pending

Date

May Sep



15:16 Thursday, July 3, 2014 37

JT-107 elevation and Bull flow
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JT-107 elevation, Bull flow and barometric pressure
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Well JT-108A, Troll
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Well JT-110A, Troll
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Groundwater Elevation (ft MSL)
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Well JT-112 Troll, All Data Including Bad Data
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Groundwater Elevation (ft MSL)
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Well JT-126, Troll
GW Elevation Temp O E-line|
8004 ©° “° o 0o —23.0

o , . . —22.8
780 }»'

—22.6

760 7 - 224

Water Temperature (C)

740 — —22.2

Groundwater Elev (ft MSL)

Tunnel Horizon=605 ft —22.0

1250
1000 —
750
500

250
0 - PP A PN lLL M L i I b ab. ‘ll L

30.00
2975
29,50
29.25
29.00
2875 - | | | | | | | | | | | | |

Sep Jan May Sep Jan May Sep Jan May Sep Jan May Sep
2010 2011 2012 2013 2014

Date

Bull Flow (cfs)

BaroPres(psi)

City of Austin DRAFT: QA/QC review pending



15:16 Thursday, July 3, 2014 50

JT-127 Well Level and Sulfate
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Well JT-127, Troll
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Groundwater Elevation (ft MSL)

Bull Flow (cfs)
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Wells JT-112 and JT-128, Troll and E-line Data
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Well JT-130, Troll
|—— GW Elevation © E-line]

720 —
=
Z
-
&
o
9
|
L 710
/A
— ]
et
c © §
= 000000 o O O o o) o O 00
=
o)
—
O
700 —
500
@ 400
N
= 300
9
F 200
3
m 100 ﬁ
0 | I TL I ‘ | | | | |
Apr Jul Oct Jan Apr Jul Oct Jan Apr Jul
2012 2013 2014
Date

City of Austin DRAFT: QA/QC review pending



15:16 Thursday, July 3, 2014 59

Hydrographs for Wells JT-118, JT-120A and JT-130
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Groundwater Elevation (ft MSL)
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Hydrographs for Wells JT-104A, JT-124A, JT-125A, JT-126 and JT-127
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E-Lines, East Wells
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West Edwards Wells
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Hydrographs for Wells JT-104A, JT-118, JT-124A, JT-125A and JT-126
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Flow, i*3/s

15:16 Thursday, July 3, 2014 75

DESCRIPTION=FLOW NAME=Bull Creek @ Spicewood Springs 7th Crossing (TG)
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DESCRIPTION=FLOW NAME=Bull Creek @ Tributary 7 [aqua troll]
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DESCRIPTION=FLOW NAME=Bull Creek Above WTP4
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DESCRIPTION=FLOW NAME=Bull Creek Trib 4 upstream Spicewood Springs Road
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DESCRIPTION=FLOW NAME=Bull Creek Tributary 4 Downstream Spicewood Shaft
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DESCRIPTION=FLOW NAME=Bull Creek Tributary 4 Upstream Spicewood Shaft
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Flow, i*3/s

DESCRIPTION=FLOW NAME=Gaas Spring
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DESCRIPTION=FLOW NAME-=Lanier Spring
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DESCRIPTION=FLOW NAME=Ribelin Spring 2 (Lower Ribelin)
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DESCRIPTION=FLOW NAME=Tanglewood Spring
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Spring Flow and Water Level
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Stream Flow and Water Level
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Stream Flow Comparision-T4
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Bull Creek upstream of old WTP4 Site

’
|
0.6 - T 3
7]
s |
& |
g; |
= [
2 1 3
@ | l\
< “ |
7
0.0 bis 0
Stream Discharge — o— - /S old WTTP4‘
g 64
= 4
cc —]
a7
2;
g L Lo
0 - Ll‘.,l |L|.J..M|| L] M L ] | ‘iIMH Ll L |||| A ‘II ‘ .|”J|| dih ‘ “L L H ||LI| ]
2007 2008 2009 2010 2011 2012 2013 2014 2015

Date

City of Austin DRAFT: QA/QC review pending



Result (mg/L)

Bull Flow (cfs)
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Ammonia as N (mg/L), Surface Water
|—e— Bull T4 U/S SW —— Bull T4 D/S SW —— Bull T4 AR —e— Bull Abv WTP4 —e—

0.4 —

0.3 +

0.2

0.1 +

4COHEOEY OBull T4 D/S SW
Bull Abv WTP4 Bull T4 AR

1250
1000 —
750 —
500 —
250 —

0_

@LMLAL LL@J\JM

Jul Oct Jan Apr Jul Oct Jan Apr Jul Oct Jan Apr Jul
2011 2012 2013 2014



Result (mg/L)

Bull Flow (cfs)

15:16 Thursday, July 3, 2014 90

Ammonia as N (mg/L), Wells
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Alkalinity as CaCO3 (mg/L), Surface Water
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Alkalinity as CaCO3 (mg/L), Springs
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Attachment 2: Water Levels in Selected Monitoring Wells

®  Monitoring (Springs) «  Other Springs Jollyville Transmission Main || Private Preserve Land
® Monitoring (Stream) (& Shaft Sites B W14 Location I Pubiic Preserve Land
Monitoring (Well) Creeks 7] other City Parcels B city Parkiand
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Attachment 2: Water Levels in Selected Monitoring Wells

Water Level Data from Continuous Monitoring Sensors

IT112 (Edwards) Depth To Water: May - Dec 2014

2015

202

203

2035

Backfill of Adjacent Four Points
Shaft Complete August

204

2045

25 ‘ ‘ ‘
4/21/20140:00 6/10/20140:00 7/30/20140:00 9/18/20140:00 11/7/20140:00 12/27/20140:00

Well JT112 — Water levels from continuous sensors, this well is located close to the
former Four Points shaft and has been shown to be hydrologically connected by water
levels changes and dye tracing.

JT118 (Glen Rose) Depth To Water: December 2013-December 2014
38
39
Backfill of Spicewood Shaft
Complete August
40
41
Grouting of Adjacent Reach2
Complete March
I} ‘
3
u . . . .
11/22/2013 0:00 1/11/20140:00 3/2/20140:00 4/21/20140:00 6/10/20140:00 7/30/20140:00 9/18/20140:00 11/7/20140:00 12/27/20140:00

Welll18 — Water levels from continuous sensors, this well is adjacent to Reach 2 and is
completed to a depth approximately 10 ft below the floor of the tunnel.
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Attachment 2: Water Levels in Selected Monitoring Wells

JT126 (Glen Rose) Depth To Water: Jan-Dec 2014

150

160

Grouting in Adjacent Reach 3 Complete April 2

170

180

190

200

210 . . . . . . . )
11/22/2013 0:00 1/11/20140:00 3/2/20140:00 4/21/20140:00 6/10/2014 0:00 7/30/2014 0:00 9/18/2014 0:00 11/7/20140:00 12/27/20140:00

Well JT126 — Water levels from continuous sensors, this well is adjacent to the Reach 3
and is completed to the tunnel horizon. Previous data has suggested water levels in this
well may be affected by pumping from nearby golf courses.
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Attachment 2: Water Levels in Selected Monitoring Wells

Water Level Data from Elines

JT-128 (Edwards) Depth to Water: May-September 2014

Well Plugged and Abandonded September

n5

/A———F\\\*//”

DTW (ft)
s

Adjacent Shaft Backfll Completed August

805

81

s ”\M’\W“v”v“q,&f’ i

QQ
«A"\va FEEETEFETE s

\

m“
ﬁ@w@@ \

FEFST S Sl S S S SRS SIS ST S S S S S &
@\A&\«X’\ \\&\q\\g@@ﬁv\\@q\«\«\«\q\&\ PN \\”\“&«&”\\"\ s

FESTSEEE FEEEEEETS s

Well JT128 — Data from periodic grab water level measurements. This well was located
within a few ft. of the former Four Points shaft and completed to the base of the Edwards
Formation.

IT-124 (Edwards) Depth To Water: May-November 2014

625

Grouting of Adjacent Tunnel Completed October
013

DTW (ft)

RNV

655

Well JT124 - Data from periodic grab water level measurements. This well is located
adjacent to Reach 3 and completed to the base of the Edwards Formation above tunnel
horizon.
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Attachment 2: Water Levels in Selected Monitoring Wells

JT-104 (Walnut) Depth To Water: May-November 2014

9.00

10000

/

10100

Grouting of Adjacent Tunnel Completed October

013

el

102,00

103.00

10400

DTW (ft)

10500

106.00 /

070 /

10800 /

109.00

Well JT104 - Data from periodic grab water level measurements. This well is adjacent to
Reach 3 and completed to the base of the Walnut Formation above tunnel horizon.

JT-120 (Glen Rose) Depth to Water: September - November 2014
000
4100
20
80 i
4o Adjacent Shaft Backfill Complete August
4500
4600 /
47.00 ///
4800
/

1500 ‘

S0 SN 63 6071 6T/ Bse e TS T/ISAE URAE B 85/ YA 908 I6ha Yae 9j51e Y/IGN4 9314 9014 10/7/14 104414 102U 1081 1AM 111114 11/18/14

Well JT120 - Data from periodic grab water level measurements. This well is located
within a few ft. of the former Spicewood shaft and is completed approximately 10 ft

below the shaft floor.
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Attachment 2: Water Levels in Selected Monitoring Wells

JT-125 (Glen Rose) Depth To Water: May - November 2014

105

N /’____‘,,,,‘,,,,4

Grouting of Adjacent Tunnel Completed October
2013

110 ‘4————0"”‘\\‘~A

~__

ms

DTW (ft)

15

175

10

» N 3 3 \J 3 3 X » X 3 3 » N 3 N & N N N 3 3 3 » 3 3
I A F & O & & P P O & 9 g & & & o & & & g & H f
G R SN A R R U AR VN ¢ I SN AR & ®
T N T O AN AP A A\ A U A A A
B G A (AN S A VAN AR AN S A G S SR G I U L @\” @\W @@ N

Well JT125 - Data from periodic grab water level measurements. This well is adjacent to
Reach 3 and is completed approximately 15 ft above the crown of the tunnel. Like JT
126, this well may be influenced by pumping from nearby golf courses.

IT-130 (Glen Rose) Depth To Water: May - November 2014

U5

/\ Adjacent Shaft Backill Complete August /\‘\ /\
5 A

% ¥ W’ A 2
%5
7
\J 3 3 & \J X 3 3 \J \ 3 3 \J 3 3 3 3 3 3 & » 3 > 3 » 3 \J
I N A N N A N A A
A AN R AN AN G AN AN A O G GO AN AN A G\ A VAN G N R G4
N e N Nt R A VAN R A R R, A G U N A G
B AN R A AN (T A AN N AN (AN A A T R A O @\w NQ(L LR &w

Well JT 130 - Data from periodic grab water level measurements. This well is located
approximately 90 ft. from the former Spicewood shaft and was installed to monitor
groundwater possibly linked to a Jollyville Plateau Salamander site in a nearby Bull
Creek tributary.
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