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City of Fredericksburg Water Supply Update

March 2, 2015



Todays Presentation

City of Fredericksburg
1. Local Drought and Water Supply

2. Water Conservation Efforts — Measurable Results
3. Future Water Supply
4. Drought Response Stages and Watering Restrictions

Hill Country Underground Water Conservation District

1. Fredericksburg historical rainfall and US Seasonal Outlooks for
2015

2. Texas Soil Observation Network (TxSON)

3. Recharge and drawdown dynamics of the Ellenburger Aquifer in
the Fredericksburg area

4. Llocal drought index and HCUWCD Drought Management Plan

5. Future water demands




Woater Planning: Legislative Response to
Drought

Late 1950s Drought of Record
= 1957: Creation of TWDB
= 9 State Water Plans, 1961-2012

» Updated every 5 years
= Next update 2017

Late 1990s - New Drought of Record?

= S6 billion economic losses in 1996

2010 to present — New Drought of Record?

= S12 billion economic losses
= 115,000 jobs lost



Regional Water Planning
-
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Texas Water Development Board

0000000
Region K

2010 population 1.4M
2060 population 2.8M

2060 statewide population
increase = 82%

Water Supply

e 77% surface water

e 23% ground water

2060 water demand
* |ncrease 27%

2060 statewide water
demand increase= 22%

e http://www.myfoxaustin.co

m/clip/11152332/historic-

FIGURE K.1. LOWER COLORADO (K) REGIONAL WATER PLANNING AREA.

] Regionk
~r~—— Major Rivers
1" Cities
’ Existing Reservoirs
Carrizo - Wilcox Aquifer (outcrop)
Carrizo - Wilcox Aquifer (subsurface)
Edwards (Balcones Fault Zone) Aquifer (outcrop)
Edwards (Balcones Fault Zone) Aquifer (subsurface)
- Edwards - Trinity (Plateau) Aquifer (outcrop)
Gulf Coast Aquifer
- Trinity Aquifer (outcrop)
Trinity Aquifer (subsurface)
- Ellenburger - San Saba Aquifer (outcrop)*
!I'j Ellenburger - San Saba Aquifer (subsurface)*
- Hickory Aquifer (outcrop)*
l:l Hickory Aquifer (subsurface)*

Marble Falls Aquifer*

- Queen City Aquifer (outcrop)*
m Queen City Aquifer (subsurfacs)*
Sparta Aquifer (outcrop)*
Sparta Aquifer (subsurface)*
- Yegua - Jackson Aquifer*


http://www.myfoxaustin.com/clip/11152332/historic-drought

Texas Drought Report for 2.24.15
-

U.S. Drought Monitor February 24, 2015

(Released Thursday, Feb. 26, 2015)

Texas Valid 7 & m E6T

| | Infensity:

| | D0 &anommally Dry

01 M oderate Drought
02 Severe Drought

- D3 Extrem e Drought

- D4 Exceptional Drought

The Draught Monitor focwses on Broad-scale
conditions. Local conditions may vary See
gocompanying text summary for forecast
satemeants.

Author:
Richard Helm
NCOTNOAA




Texas Drought Report for 2.17.15
-

U.S. Drought Monitor February 17, 2015

{Released Thursday, Feb. 19, 2015)

Texas Valid & m EST

| | nfensify:

| | D0 Ahnomnally Dy

D1 Moderate Drought
02 Severs Drought

- D3 Exdreme D rought

- D4 E xceptional Drought

The Drought Monttor focuses on brosd-scale
conditions. Local conditions may vary See
gccompaniing text summarny for forecast
Satemeants.

Author:
Richard Helm
NCOTNOAA
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http :f/droughtmonitor.unl.edu/



Texas Drought Report for 2.10.15
-

U.S. Drought Monitor February 10, 2015

{Released Thursday, Feb. 12, 2015)

Texas valid 7 a.m. EST

| | Infensity:
| | DO Abnammally Dry

D1 Moderate Drought
02 Severs Drought
- O3 E xtreme Drought

- D4 E xceptional Drought

The Drawght Monitor focuses on broad-scale
conditions. Local conditions may vary See
accompanying text summary for forecast
Satements.

Author:
Davict Simeral
Western Regional Climate Center

USDA
.

http:/idroughtmonitor.unl.edu/



Texas Drought Report for 2.3.15
-

U.S. Drought Monitor February 3, 2015

{Released Thursday, Feb. 5, 2015)

Texas Valid? AmiEST

infansify:

D0 Ahnomnally Dy

D1 Moderate Drought

02 Severs Drought
- D3 Exdreme D rought

- D4 E xceptional Drought

The Drought Monttor focuses on brosd-scale
conditions. Local conditions may vary See
gccompaniing text summarny for forecast
Satemeants.

Author:
Brian Fuchs
National Drought Mitigation Center

® %

http :f/droughtmonitor.unl.edu/
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Texas Drought Report for 1.6.15
-

U.S. Drought Monitor January 6, 2015

{Released Thursday, Jan. 8, 2015)

Texas Valid? Am ST

infansify:

D0 Ahnomnally Dy

D1 Moderate Drought

02 Severs Drought
- D3 Exdreme D rought

- D4 E xceptional Drought

The Drought Monttor focuses on brosd-scale
conditions. Local conditions may vary See
gccompaniing text summarny for forecast
Satemeants.

Author:
Brad Ripneay
U S, Department of Agriculture

USDA g
504 582

Snegt
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http :f/droughtmonitor.unl.edu/




Texas Drought Report for 12.2.14

U.S. Drought Monitor December 2, 2014

(Released Thursday, Dec. 4, 2014)

Texas Valld7 &.m, EST

infensity:
DO Abnonnally Dry
3] erate Drought
D2 ought
[ JE ug

Extreme D
- D4 E xceptional Drought

The Drought Monitor focusss an broad-scale
conditions. Local conditions may vary See
accormpanying text sumemary for forecast
statements.

Author:
Anthony Atusa
NOALNWENCERCRC

USDA 2

http ://droughtmonitor.unl.edu/




Texas Drought Report for 11.4.14

U.S. Drought Monitor November 4, 2014

(Released Thursday, Nov. 6, 2014)

Texas Velid 7 am, EST

infensity
D0 Abnormally D ey

[ Moderste Drought

E rought
- D4 Exceptional Drought

The Drought Monttor focuse s on Broad-scale
conditions. Local conditions may varny See
gocompanying text summary for forecast
gatements.

Author:
Matthaw Rosencrans
CPCANCERNWSMNTAA

USDA 1L
LSO

http://droughtmonitor.unl.edu/



Texas Drought Report for 10.7.14
-

U.S. Drought Monitor October 7, 2014

{Released Thursday, Oct. 9, 2014)

Texas Valid 8 am. EDT

Infensify
D0 Aanonnally Dry

D2 Severs Drought
- D3 Extreme Drought
- 4 E xceptional Crought

The Drought Monitor focuses on broad-scale
condittons. Local condition s may vary See
gocompanying text summary for forecast
Satements.

Author:
Mark Svobodz
Mational Drought Mitigation Canter

USDA o
A OX

http:f/droughtmonitor.unl.edu/



Texas Drought Report for 9.2.14
-

U.S. Drought Monitor September 2, 2014

{Released Thursday, Sep. 4, 2014)

Te xas Valid 8 a.m. EDT

d

intensify:

D0 Abnommally Dry

| D1 Moderate Drought
02 Severs Drought
- D3 Extreme Drought

- D4 Exceptional Drought

The Drought Montor focuses on broad-scalke
conditions. Local conditions may vary See
gocompanying text summary for forecast
statemeants.

Author:
Davidf Simeral
Western Regional Climate Center




Texas Drought Report for 8.4.14

U.S. Drought Monitor August 5, 2014

(Rejeased Thursday, Aug. 7, 2014)

Texas Valid 8 a.m. EDT

Drought Conditions (Percent Area)

Mone |DO-D4 (D1-D4 D4

Cumrent 17.20 | 82.80 | 56,88 | 35.52 | 13.67 | 285

Last Week

S 15.95 | 84.05 | 5810 | 32.86 [ 14.29 | 294

3 Months Ago 511

. 04,00 | 8335 | 6512 | 4617 | 21.28

Start of
Calendar Year | 22.48 [ 71.52 | 4384 | 2115 | 582 | 079
12G N3
Start of
Vater Year B.E2 | 9338 (7095 | 2508 | 401 | D12
12013

OneYearAgo | 4 75 | o393 | 5333 | 67.69 | 25.80 | 6.24
SRZ03

Intensity:
DO sbhnomally Dry - D3 E xtrem e Drought

D1 Moderste Drought - D4 E xceptional Drought
02 Severe Drought

The Drought Monitor focuaes on broadckscale condiions.
Localconditions may vary, See accompanying text summary
for forecast statements.

Author:

Brad Rippey

US Department of Agricuifure

USDA .I:EE )
= [ o k.

http :fidroughtmonitor.unl.edu/



Texas Drought Report for 7.1.14
-

U.S. Drought Monitor July 1, 2014

(Released Thursday, Jui. 3, 2014)

Texas Valid 8 a.m. EOT

Drought Conditions (Percent Area)

Mone [ DO-Dd4 | D1-D4

Cumrent 1286 | 8714 (6044 | 3699 [ 1851 | 4.76

Last Week

5242014 11.41 | 8859 [ 63.00 | 36.86 [ 1927 | 4.95

3 Months Ago

ot d 15.40 | 8460 | 6680 | 42.06 [ 2736 | 4.42

Start of
Calendar Year | 2545 | 71.52 | 4384 | 2115 | 682 | 0.79
120542013
Start of
Water Year G.62 | 9338 | 7095 | 2508 | 4O 012
102013

OneYearAgo | 4 o5 | ga77 (5713 | 68.67 | 32.63 | 12.20
FEEmM 3

infensity:
D0 &bnonm ally Dy - D3 Extreme Drought

D1 Moderate Drought - D4 Exceptional Drought
D2 Severe Drought

The Drought Monltor focuses oh broadseale condtions.
Locai condifions may vaty See accompanying text surmmany
for forec ast staterments.

Author:

Anthony Arfusa

NOAANWSNCERTCRC

-l‘-—‘l“% Hason mn:um%

http:f{droughtmonitor.unl.edu/




Texas Drought Report for 6.3.14
S

U.S. Drought Monitor June 3, 2014

(Refeased Thursday, Jun. 5, 2014)

Te xas Valid 8 a.m. EDT

Dyought Condifions (Percent Areg)

Mone | D0-D4 (D1-D4 | D3-D4 Wnkg el Sgnt]

Cument 865 | M35 |6a20 | 46311 | 27.01 | B8
Last Wesk
iy 1072 | 83.28 | 7116 | 4018 | 32.81 | 10.78
IMonthsAgo | 595 | gy s | 6745 | 31.38 | 852 | 1.07
32014
Start of
Calendar Year | 28,48 | 71.52 | 4384 | 2115 | 582 | 079
120842093
Start of
WaterYear | G652 | 9338|7085 | 2508 | 401 | 012
F020713
OneYeardgo | 4 e5 | 9534 | 5738 | 59.59 | 33.12 | 16.47
G203
Intensity:
Do Abnonmnally Diey - D3 E xtreme D rought

1 Moderste Drought - ['4 Exceptional Drought
02 Severs Drought

The Orought Monitor focuses on froackscale condiions.
Local condiions may vary, See accampanying text surmmany
for forec ast staterments.

Author:

Richard Tinker

CPROINOAANWS/NCER

USDA .IQ;:E & ;
A Ve -

http ://droughtmo nitor.unl.edu/



Texas Drought Report for 5.6.14
S

U.S. Drought Monitor May 6, 2014

{Released Thursday, May. 8, 2014)

Texas Valid 8 a.m. EDT

Drought Conditions (Percent Area)

Mone | DO-D4 | D1-D4 D4
Cument | 511 | 9489 |23.35 | 65.13 | 4617 | 21.28
Last Week

oprct | mBa | 90.12 | 7447 | 5281 | 37.86 | 17.75

IMonthsAgo | 4y o5 | e s (5168 (2234 | 7.05 | om
22074

Start of
Calendar Year | 2848 | 7182 (4384 | M15 | 582 | 079
1R

Start of
Whter Year BH2 | 9338 | 7085 | 2508 | 400 | 012
L2013

OneYeardgo | 440 | ga55 (ap13 | 7282 | 4058 | 1288
S2M3

Intansity:
0o Aanammally Dy - D3 E xtrem e D rought
01 Moderate Drought - D4 Exception sl Drought
D2 Severs Drought

The Dvought Monitor foclses on broad-scale condtions.
Local conditions may vary, See accompanying texd summan:
for forec ast statements.

Author:

Mark Svoboda

National Drought Mitigation Centear

http :/idroughtmonitor.unl.edu/



Texas Drought Report for 4.1.14
-

U.S. Drought Monitor April 1, 2014

(Released Thursday, Apr. 3, 2014)

Texas Valid 8 am. EDT

Drought Conditions (Percent Area)

None [ D0-D4 (D1-D4

Current 15.40 | 84.60 | 66.80

Last Week

0 o0t 1473 | 8527 | 67.43 | 4185 [ 24097 | 242

3 Months Ago

P 2848 | 7152 |4384 | 2115 | 582 | 079

Start of
Calendar Year | 23.48 | 71.52 | 4384 [ 2115 | 582 | 079
12312013
Start of
Water Year 6.62 | 93.38 | 70.95 [ 25.08 | 401 | 012
1042012

One Year Ago 1.40
422013 ’

98.60 | 83.21 | 65.44 | 3295 | 11.81

Intensity:
D0 Abnomalby Oy - D3 Extreme D rought
1 M oderate Drought - D4 Exceptional Drought
D2 Severe Drought

The Drought Monitor focuses on broad-scale conditions.
Local conditions may vary. See accompanying text summary
for forecast statements.

Author:

David Simeral

Western Regional Climate Center

g% Hatonn mmm;n%

http://droughtmonitor.unl.edu/




Texas Drought Report for 3.4.14

U.S. Drought Monitor March 4, 2014
(Released Thursday, Mar. 6, 2014)
Texas Valia? amieet

Drought Conditions (Percent Area)

Mone | D0-D4 |D1-D4
Curment 895 |91.05 | 6715 | 3138 | 852 | 1.07
Last Week
e 7.38 |9z62 |67.88 | 3355| 945 | 0m
IMonthsAgo | oy 55 | 7542 (4739 | 2129 | 584 | 098
1232093
Start of
Calendar Year | 28.48 | 7152 [4384 | 2115 | 582 | 079
12302013
| Start of
Water Year | 662 | 9333 |70.95 | 2508 | 401 | 012
| | | | \ 1042013
| ] ( OneYearAuo | ., 15 | gags | 76.29 | 5562 | 23.86 | 7.4
. T J 352013
Infensify:
0o 2bnomally Dy - D3 Extreme O raug bt

D1 Moderste Drought - D4 E xceptional Drought
02 Severe Drought

The Drought Monifor foclses on broac-scale condfions.
Local conditiona ay vary. See aoccompanying text summanys
for forecast staterments.

Author:
Brad Rippey
LS Department of Agriculfure

Deougét itigation Cee

http:fidroughtmonitor.unl.eduf



Texas Drought Report for 2.4.14

U.S. Drought Monitor February 4, 2014
(Released Thursday, Feb. 6, 2014)
Texas Valia? st

Drought Conditions (Percent Area)

Mone | D0-D4 |D1-D4
Cument | 1495|8505 [5168 | 2234 | 7.95 | o7
Last Week
ity 19.30 | 80.70 4337 | 2263 | 7.14 | 079
IMonthsAgo | oq 07 | 7593 | 5049 | 2361 | 543 | 0.49
W23
Start of
Calendar Year | 28.48 | 7152 [4384 | 2115 | 582 | 079
12302013
| Start of
Water Year | 662 | 9333 |70.95 | 2508 | 401 | 012
| | \ 1042013
| ] ( OneYearAuo | gz5 | gn45 | 7726 | 5264 | 2372 | 7.79
T T J 252013
Infensify:
0o 2bnomally Dy - D3 Extreme O raug bt

D1 Moderste Drought - D4 E xceptional Drought
02 Severe Drought

The Drought Monifor foclses on broac-scale condfions.
Local conditiona ay vary. See aoccompanying text summanys
for forecast staterments.

Author:

Anthony Arfusa

NOAAMNWSNCERACRC

Deougét itigation Cee

http:fidroughtmonitor.unl.eduf



Texas Drought Report for 1.7.14

U.S. Drought Monitor January 7, 2014

(Released Thursday, Jan. 9, 2014)

Texas Valid 7 a.m. EST

Drought Conditions (Percent Area)

Mone |DO0-D4 |D1-D4 (D2-D4

| Cument 2813 | 71.87 | 4389 | 20.84 | 582 | 079

Last Week
12812013

2848 | 7152 | 4384 | 2115 | 582 | 079

| | 3 Months Ago
1082012

Start of
Calendar Year | 28.48 | 71.52 | 43.84 | 2115 | 582 | 0.79
12212012

| | | Start of
Water Year G6.62 | 93.38 |70.95 [ 25.08 | 401 0.12
\ 1042013

660 | 9340 | 7047 | 2541 | 4471 | 012

One YearAgo | 459 |g571 |83.78 | 65.85 | 3479 | 11.41
182012

Intensity:

D0 Abnomally D ry - D3 Extreme D rought
D1 WM oderate Drought - D4 E xceptional Drought
D2 Severe Drought

The Drought Monitor focuses on broad-scale conditions.
Local conditions may vary. See accompanying text sumimary
for forecast statements.

Author:
Mark Svoboda

National Drought Mitigation Center
S B @9
S =Y -

http://droughtmonitor.unl.edu/




City of Fredericksburg

Historical Rainfall: 2000-2015
e

YEARLY RAINFALL AMOUNTS & AVERAGES

60.00
50.66
50.00
40.00 38.95
-
- 37.77
<C
[y
35.14
=
(N
o 30.00 29.71 28.73
&4 _———
26.41
I
O 24.88
9 24.44 23.73 24.11
20.00
17.45
12.63
10.00
2.04
. 1N H N [ N N | |
2000 2003 2005 2006 2007 2008 2009 2010 2011 012 2013 2014 *2015
== Rainfall Total 2963 3380 3895 26.41 37.77 2044 2488 50.66 17.45 35.14 2971 1263 2873 2373 2411 204
wmm—R3infall Average Since 1877 2879 2853 2892 28.90 28.98 2894 28.90 29.09 28.99 29.04 29.05 28.91 2891 2887 2883

* Through January



City of Fredericksburg
Groundwater Wells




City of Fredericksburg

Knauth Well Field
e

Water Level
45.0
50.0
55.0

60.0 !

b5.0
70,0
730
0,0
530
a0.0

Daily High
ift below land surface)
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30 Days T Year Period of Record



City of Fredericksburg
Knauth Well Field

)

Daily High

ift below land surtace




City of Fredericksburg
Boerner Well Field

“Water Level
6.0

780
0.0
820
8.0
86,0
55.0

Daily High
ift below land surface)

o0.0

92.0

oV N oW A Y AR
Wi A el o o what

30 Days T Year Period of Record



City of Fredericksburg

Boerner Well Field
e

Water Level Missing Data

S0.0
55.0
G010
5.0
001
T30
s0.0
8.0
o0.0

05.0

Daily High
itt below land surface)

ol
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Water Conservation Measures

e
What are we currently doing to conserve water?

Water rate adjustment/increase
Watering restrictions

AMR “smart” meters

Water system leak detection survey
Re-use of reclaimed water

Water conservation plan

Drought contingency plan

O NSO UeE N RE

Public education



Current Water Conservation Measures
1

1. Water Rate Adjustment/Increase
* New rates went into effect October 1, 2013

How do new rates encourage water conservation?
- Higher usage = higher cost/volume of water
- Commercial sewer rates based on actual water usage




Current Water Conservation Measures
1

2. Watering Restrictions
- New watering restrictions went into effect May 1, 2014
- 5 stages of watering restrictions

- Goal of each stage is to reduce demand of water
- Stage 1: 5%
- Stage 2: 20%
- Stage 3: 30%
- Stage 4: 40%
- Stage 5: 50%



Current Water Conservation Measures
1

3. AMR “Smart” Meters

- Water meter change-out completed July 15, 2013

-  Meter data from new meters includes date/time/amount of
usage



Current Water Conservation Measures
1

4. Water System Leak Detection Survey
Phases 1-3 completed in February, 2015

Surveys Included:
- 130 miles of piping
- 5,500 service lines
- 520 fire hydrants

75 leaks were identified

Potential annual losses
- 50,000,000 gallons
- 20 day water supply
- 5% of annual water usage
- $110,000 in revenue



Current Water Conservation Measures
X

Historic System Water Losses

2010:
2011:
2012:
2013:
2014

12.5% or 103,900,000 gallons
10.4% or 103,998,000 gallons
9.1% or 74,885,000 gallons
8.5% or 66,840,000 gallons
7.0% or 51,953,000 gallons

Based on annual production of 900,000,000 gallons
Eliminate 5% of losses = 52,000,000 gallons

@ 200 GPCD = water supply for 712 additional people or 4 years
of growth at 1.6% annual compounded growth rate



Current Water Conservation Measures
1

5. Re-Use of Reclaimed Water
- 500M gallons produced annually (50% of water supply)
- 35-40% currently re-used annually
- 100% re-use within 5 years
- Golf Courses: Boot Ranch and Lady Bird Johnson

- TCEQ 210 permit permitting sale of reclaimed water for
construction use

- Fairgrounds
- FISD

- City parks



Current Water Conservation Measures
1

6. Water Conservation Plan

- 80 Texas Legislative Session
- SB3, HB3 & HB4 involving state water planning and
conservation passed

- Joint TCEQ/TWDB rules adopted requiring submittal of 5
year water conservation plan for public utilities with over
3,300 connections

- 2014 City Water Conservation Plan Approved by TCEQ and TWDB



Current Water Conservation Measures
1

7. Drought Contingency Plan

- TCEQ requires all public utilities with over 3,300 connections to
submit a Drought Contingency Plan

- Drought Contingency Plans Should Include

Specific quantified targets for water use reductions
Drought response stages

Triggers to begin and end each stage

Supply management measures

Descriptions of drought indicators

Enforcement procedures

Procedures for granting exceptions

Public input to the plan

O 0 NOUL AR WNRE

Ongoing public education
10. Coordination with regional water planning group



Current Water Conservation Measures
1

8. Public Education

 |Indoor Water Conservation Forum — November 6, 2014
e Qutdoor Water Conservation Forum — April 9, 2015



City of Fredericksburg Water Demand
-

City of Fredericksburg Water Distribution System

e 9 production wells
e Total well field production capacity: 8.2MGD
e Total capacity to deliver water to system: 5.8 MGD

Water Demands

* Year 2000
e Population: 8,911
e Average daily water use: 2.2 million gallons per day (MGD)

e Total annual water production: 813,950,000 gallons
* Per capita water use: 250 GPCD



City of Fredericksburg Water Demand
-

Water Demands
* Year 2013
* Population: 11,598
e Average daily water use: 2.5 MGD
e Total annual water production: 912,500,000 gallons
* Per capita water use: 215 GPCD
* Year 2014
e Population: 11,784
* Average daily water use: 2.03 MGD
Total annual water production: 742,190,000 gallons

Per capita water use: 172 GPCD



City of Fredericksburg Water Demand
-

Future Water Demands

* Year 2020
e Population: 12,961
* Per capita water use: 216 GPCD
e Average daily water use: 2.8 MGD
e Maximum daily water use: 2x2.8=5.6 MGD
* Total annual water production: 1,025,127,246 gallons

* Year 2070
 Population: 15,083
* Per capita water use: 240 GPCD
e Average daily water use: 3.6 MGD
e Maximum daily water use: 2x3.6=7.2 MGD
e Total annual water production: 1,322,303,358 gallons


Presenter
Presentation Notes
Average daily water use = total water used divided by number of days in the year
Maximum daily water use = maximum quantity of water used on any one day of the year
Peaking factor of 2 recommended by F&N in 2007 study based on historical data


Drought Response Stages

Trigger Conditions
1. Drought response stages 1-5 correspond to “Local Drought Index”

2. Stage of the Local Drought Index based on local drought sensitive
parameters
1. Daily Average water levels from two Ellenburger aquifer wells
2. Average daily flow of the Pedernales River
3. Prior 10-month cumulative rainfall amount
4. Palmer Drought Index

3. Pumping capacity of pumps that transfer water into the City’s
distribution system

4. Decrease in well field production capacity

Initiation and Termination of Stages by City Manager proclamation
by May 1t of each year



Current Watering Restrictions

Stage 3 — severe conditions: Watering Days/Times

Last Digit of Waferlng

ez Yes but with
3or4 Tues
handheld 5-9 a.m.
3 50ré6 Wed h bucket 711 oum
7 or 8 Thurs A S

9or 0 Fri or drip only



Last Digit of Watermg

1 or2
3or4
2 50rb6
7 or 8
QorO

1 or?2
3or4
3 50rb6
7 or 8
QorO

1 or 2
3or4
4 50rb6
7/ or8
Qor0

5 All

Mon. — Sun.

Mon & Sat
Tues & Sat
Wed & Sun
Thurs & Sun
Fri & Sun

Mon
Tues
Wed
Thurs
Fri

Mon
Tues
Wed
Thurs
Fri

None

Yes

Yes but with
handheld
hose,
bucket or
drip only

Yes but with
handheld
hose,
bucket or
drip only

No

5-9 a.m.
7-11 p.m.

5-9 a.m.
7-11 p.m.

5-9 a.m.
7-11 p.m.

7-11 p.m.

None



Confirmed Groondwater Conserssdon Hadricds
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Nine Region SSIF Departures
(CC) Recent Evelution

SST Anomalies
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Historical El Nine anad La Nina Episedes Based: on the ONI

compuited using ERSSTLV30G
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http://www.cpc.ncep.noaa.gov/products/analysis_monitoring/ensostuff/ensoyears.shtml

ONI (°C): Evelution
since 1950
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Oceanic Nino Index (ERSST.v3b ONI)
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SSIF Outleeks NCEP CES.v2 Ferecast (PDE correctea)

|SSUedE 238 Felbruan 2015

CFSv2 forecast Nino3.4 SST anomalies (K) (PDF corrected)
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ULS. Temperature and Precipitation Departures DUring the

LLast 90 Days
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http://www.cpc.ncep.noaa.gov/products/analysis_monitoring/enso_advisory

CITY OF FREDERICKSBURG ANNUAL RAINFALL
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CITY OF FREDERICKSBURG - ELLENBURGER WELL FIELDS
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Countywide 3D Water Level Surface
Fall 2014

#Monitor Well Location
*Low areas are due to wells being pumped at the time being measured.
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Texas Soil Observation Network (TxSON)

The Tx50MN will be an intensively monitored area (500 square miles) located near Fredericksburg, Texas,
along the Pedernales River and within the middle reaches of the Colorado River. The TxS0N will consist

of 39 new monitoring stations along with 7 existing stations of the LCRA Hydromet network. Data will

be made available to anybody with access to the internet, allowing near real-time decisions to be made

by water managers, irrigation districts, and educators. The Tx50MN will also support MASA’s 50il Moisture
Active Passive (SMAF) program, which will produce maps of soil moisture across the entire State of Texas.
The network will help residents, and local and State agendies of Texas recognize the linkages between soil
moisture, crop/rangeland production and water resources while generating high quality data for the NASA
mission. This unique network will produce:

o A focal point for hydrologic monitoring in a vital area for Texas water resources

An important first step in building a monitoring network across Texas, one of the most under-
monitored areas in the country

A unique oppentunity for educational outreach, both for K-12 and the University of Texas at
Austin, by enlisting students and teachers in field activities and long-term maintenance

Typical Lapout of a TuSOM sail roisture monitoring station {left). The soil pit ftop right)is excavated and ol moisture serdor are inserted into the trench
fiace (bottom right). The wires are routed below ground to a tripod containing additional meteorological sensors, a solar panel, and a data logger,

Texas 5o Observation Mebwork [TxsoN) | 3
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Hill Country Soil Monitoring System Page 1 of1
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CR1000_5 (ALTH): Brackett soils
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CURRENT CONDITIONS 02/26 11:00 AM
Air Temperature  6.9C 44 4F
Rel. Humidity 74 3%
Wind Speed  3.4mis 7.6mph
Solar Radiation  206.2w/m2
Potential ET  0.8mm/hr

PRECIPITATION
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CR200 12 (CoF): Oakalla silty clay loam
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GILLESPIE COUNTY
LOCAL DROUGHT INDEX
AS OF FEBUARY 21st, 2015

(Based upon Ellenburger Aquifer Water Levels, Previous Weekly 10 Month Cumulative Rainfall, Pedernales River Flow
and Palmer Hydrological Drought Index)
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U.S. Drought Monitor February 24, 2015
{Released Thursday, Feb. 26, 2015)

Texas Valid 7 a.m, EST

Drought Conditions (Percent Area)
Mone | DO-04 (D1-D4 | D2-D4 Fokle S

Cument | 3835 | 6165 [43.30 | 2786 | 14.34 | 448
LastWeek | 3051 | 6070 [43.30 | 2781 [ 12.02 | 448
2ATEHE

3Months Ago | oy 11 | g5 g | 4256 | 2205 | w50 | 257
T2a2074
Start of
Calendar Year | 34.27 | 6563 | 4488 | 2573 | 11.70 | 247
12502074
Start of
| || Water Year | 28.02 | 71.08 | 48.85 | 2054 | 11.28 | 260
| | 0T
[ | One Year Ago | 735 | pog2 | 67.88 | 33.55 | 045 | 003

| || _H DDET0Td
_| Intensity-

poapnormaly oy ] 03 Extreme Drougnt

01 Moterate Drought ] 04 Exceptonal Drought
D2 Severs Drought

The Drought Monifor focuses on broad-seale condifions.
Local conditions may vary. See accompanying fext summary
for forecast stafements.

Author:
Richard Heim
NCDC/NOAA

- @

http://droughtmonitor.unl.edu/




Figure 3.5: Trinity Aquifer Within the Lower Colorado Regional Water Planning Area
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Table 3.15 Water Availability for the Trinity Aquifer (ac-ft/yr)

County Basin 2020 2030 2040 2050 2060 2070
Blanco Colorado 1,322 1,322 1,322 1,322 1,322 1,322
Blanco Guadalupe 1,251 1,251 1,251 1,251 1,251 1,251
County Total 2,573 2,573 2,573 2,573 2,573 2,573
Burnet Brazos 2,723 2,723 2,723 2,723 2,723 2,723
Burnet Colorado 823 823 823 823 823 823
County Total 3,546 3,546 3,546 3,546 3,546 3,546
Gillespie Colorado 2,482 2,482 2,482 2,482 2,482 2,482
Gillespie Guadalupe 46 46 46 46 46 46
County Total 2,528 2,528 2,528 2,528 2,528 2,528
Hays Colorado 5,665 5,662 5,661 5,661 5,661 5,661
County Total 5,665 5,662 5,661 5,661 5,661 5,661
Mills Brazos 1,273 1,273 1,273 1,273 1,273 1,273
Mills Colorado 1,128 1,128 1,128 1,128 1,128 1,128
County Total 2,401 2,401 2,401 2,401 2,401 2,401
Travis Brazos 8 8 8 8 8 8
Travis Colorado 13,188 13,171 13,159 13,143 13,114 13,114
Travis Guadalupe 7 7 7 7 7 7
County Total 13,203 13,186 13,174 13,158 13,129 13,129
Williamson Brazos 157 157 157 157 157 157
Williamson Colorado 61 61 61 61 61 61
County Total 218 218 218 218 218 218
Region K Region Total 30,134 30,114 30,101 30,085 30,056 30,056

Note: An explanation of the numbers presented in this table is provided in Section 3.2.2.1.4 Availability.




Figure 3.6: Edwards Trinity Aquifer Within the Lower Colorado Regional Water Planning Area
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Figure 3.7
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(Area K)



Table 3.16 Water Availability from the Edwards-Trinity Aquifer (ac-ft/yr)

County Basin 2020 2030 2040 2050 2060 2070
Gillespie | Colorado 2,378 2,378 2,378 2,378 2,378 2,378
Gillespie | Guadalupe 136 136 136 136 136 136
County Total 2,514 2,514 2,514 2,514 2,514 2,514
Region K |Region Total 2,514 2,514 2,514 2,514 2,514 2,514

Note: An explanation of the numbers presented in this table is provided in Section 3.2.2.1.5 Availability.



Figure 3.7: Hickory Aquifer Within the Lower Colorado Regional Water Planning Area
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Figure 3.8
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Lower Colorado Regional Water Planning Area
(Area K)



Table 3.17 Water Availability from the Hickory Aquifer (ac-ft/yr)

County Basin 2020 2030 2040 2050 2060 2070
Blanco Colorado 1,162 1,162 1,162 1,162 1,162 1,162
Blanco Guadalupe 1 1 1 1 1 1
County Total 1,163 1,163 1,163 1,163 1,163 1,163
Burnet Brazos 0 0 0 0 0 0
Burnet Colorado 2,148 2,148 2,148 2,148 2,148 2,148
County Total 2,148 2,148 2,148 2,148 2,148 2,148
Gillespie Colorado 1,659 1,659 1,659 1,659 1,659 1,659
Gillespie Guadalupe 0 0 0 0 0 0
County Total 1,659 1,659 1,659 1,659 1,659 1,659
Llano Colorado 2,018 2,018 2,018 2,018 2,018 2,018
Mills Brazos 1 1 1 1 1 1
Mills Colorado 35 35 35 35 35 35
County Total 36 36 36 36 36 36
San Saba Colorado 1,479 1,479 1,479 1,479 1,479 1,479
Travis Brazos 0 0 0 0 0 0
Travis Colorado 22 22 22 22 22 22
County Total 22 22 22 22 22 22
Region K | Region Total 8,525 8,525 8,525 8,525 8,525 8,525

Note: An explanation of the numbers presented in this table is provided in Section 3.2.2.2.1 Availability.



Figure 3.10: Ellenburger-San Saba Aquifer Within the Lower Colorado Regional Water Planning Area
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(Area K)



Table 3.20 Water Availability from the Ellenburger-San Saba Aquifer (ac-ft/yr)

County Basin 2020 2030 2040 2050 2060 2070
Blanco Colorado 2,655 2,655 2,655 2,655 2,655 2,655
Blanco Guadalupe 6 6 6 6 6 6
County Total 2,661 2,661 2,661 2,661 2,661 2,661
Burnet Brazos 123 123 123 123 123 123
Burnet Colorado 5,403 5,403 5,403 5,403 5,403 5,403
County Total 5,526 5,526 5,526 5,526 5,526 5,526
Gillespie Colorado 6,270 6,270 6,270 6,270 6,270 6,270
Gillespie | Guadalupe 1 1 1 1 1 1
County Total 6,271 6,271 6,271 6,271 6,271 6,271
Llano Colorado 2,057 2,057 2,057 2,057 2,057 2,057
Mills Brazos 5 5 5 5 5 5
Mills Colorado 494 494 494 494 494 494
County Total 499 499 499 499 499 499
San Saba | Colorado 10,893 10,893 10,893 10,893 10,893 10,893
Region K| Region Total 27,907 27,907 27,907] 27907 27,907 27,907

Note: An explanation of the numbers presented in this table is provided in Section 3.2.2.2.4 Availability.



Figure 2.1: Lower Colorado Region Population Projections
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Table 2.2 Population Projection by County*

County 2020 2030 2040 2050 2060 2070
Bastrop 95487 125559 164,648 217,608] 289,140 384,244
Blanco 13,015 15,475 16,917, 17,672 18,175 18,472
Burnet 53,114 64,268 73,673 82,668 90,571 97,426
Colorado 21,884 22,836 23,544 24,582 25,449 26,293
Fayette 28,373 32,384 35,108 37,351 39,119 40,476
Gillespie 26,795 28,852 30,548 32,536 34,365 36,142
Hays (p) 55,584 73,243 94,747 121,629 152,007 186,579
Llano 21,291 22,453 22,422 22,035 22,779 23,549
Matagorda 39,166 41,226 42,548 43570 44,296 44,815
Mills 4,912 5,076 5,213 5,417] 5,625 5,859
San Saba 6,484 6,793 6,833 6,722, 6,879 7,039
Travis 1,273,260] 1,508,642 1,732,860] 1,897,769] 2,033,120] 2,185,909
Wharton (p) 27,184 28,928 30,322 31,529 32,643 33,629
Williamson (p) 70,678 88,787| 102,566] 117,404] 134,232] 152,695

TOTAL 1,737,227] 2,064,522| 2,381,949 2,658,492] 2,928,400 3,243,127

P) Denotes that the county is shared between multiple regions. The population shown is only the portion within the Lower Colorado Region.
* Population projections by city, county, and portion of a river basin within a county for each of the 14 counties
in the Lower Colorado Region are provided in Appendix 2A.



Figure 2.2: Lower Colorado Region Total Water Demand Projections
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Figure 2.3: Total Water Demand by Type of Use
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Region K Gallons per Capita per Day (GPCD) Projections

Page 1013

[ 'GPLD Projections
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Figure 2.4: Lower Colorado Region Municipal Water Demand Projections

Table 2.4 Municipal Water Demand

®)
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o |
2020 2030 2040 2050 2060 2070
Year
Projections by County* (ac-ft/yr)

County 2020 2030 2040 2050 2060 2070
Bastrop 15,732 20,149 26,036 34,163 45,264 60,058,
Blanco 1,811 2,094 2,254 2,336 2,398 2,438
Bumnet 10,823 13,235 15,538 17,510 19,204 20,601
Colorado 3,689 3,746 3781 3,002 4,031 4,162
Fayette 4,079 4511 4,792 5,046 5274 5,455
Gillespie 4,969 5,225, 5,438 5,737, 6,043 6,349
Hays (p) 10,548 13,997 18,311 23,849 30,279 37,687
Llano 4,306 4,479 4,436 4,337 4,476 4,625
Matagorda 5123 5,193 5,202 5,259 5,332 5,394
Mills 754 754 753 775 802 835
San Saba 1,622 1,670 1,657 1,623 1,658 1,696
Travis 207879 266070] 303161] 331,050] 354,312] 380,499
Wharton (p) 4,050 4,163 4,255 4,398 4543 4678
Williamson (p) 11,175 13,908 16,147 18,594 21,393 24,472

TOTAL 306,560] 359,194 411,761 458588 505,009 558,949

Denotes that the county is shared between multiple regions. The municipal demand shown is only the portion within the
Municipal water demand projections by city, county, and portion of a river basin within a county for each of the 14

provided in Appendix 2A.
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counties in the Lower Colorado Region are



Figure 2.5: Lower Colorado Region Manufacturing Water Demand Projections
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Table 2.6 Manufacturing Water Demand Projections by County* (ac-ft/yr)

County 2020 2030 2040 2050 2060 2070
Bastrop 194 227 262 295 319 345
Blanco 20 20| 20, 20 20, 20
Burnet 1,109 1,248 1,384 1,502 1,636 1,782
Colorado 383 409 433 453 489 528
Fayette 358, 395 431 462, 501 543
Gillespie 1,049 1,102 1,15]] 1,192 1,276 1,366
Hays (p) 347 398 449 495 537 583
Llano 3 3 3 3 3 3
Matagorda 16,253 16,991 17,686 18,259 19,267, 20,342,
Mills 2 2 2 2 2 2
San Saba 8 8 8 8 8 8
Travis 35,790 48,710 63,858 72,991 81,781 91,630,
Wharton (p) 503 537 572 601 648] 699
Williamson (p) 0 0 0 0 0 0
TOTAL 56,019 70,050 86,259 96,283 106,487 117,851
(p) Denotes that the county is shared between multiple regions. The manufacturing demand shown is only the portion within the Lower Colorado Region.
* Manufacturing water demand projections by city, county, and portion of a river basin within a county for each of the 14 counties in the Lower Colorado Region

are provided in Appendix 2A.



Figure 2.6: Lower Colorado Region Irrigation Water Demand Projections
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Table 2.8 Irrigation Water Demand Projections by County* (ac-ft/yr)

County 2020 2030 2040 2050 2060 2070
Bastrop 852 742 649 565 492 443
Blanco 256 240 225 217 213 204
Burnet 1,504) 1,504) 1,504 1,504 1,504 1,504
Colorado 165846] 161,385 157,044] 152,819 148,709] 144,708
Fayette 623 583 545 511 480 453
Gillespie 2,058 2,031 2,003 1,978 1,953 1,928
Hays (p) 107 107 107 107 107 107
Llano 1,936 1,902, 1,870, 1,840 1,810, 1,781
Matagorda 209,087 203,382] 197,830] 192428] 187,171} 182,055
Mills 3,074 3,008 2,943 2,879 2,817 2,759
San Saba 5,539 5,361 5,188 5,018 4,856, 4,709
Travis 4,322 3975 3,657 3,364 3,097 2,885
Wharton (p) 212229 206,520  200,965]  195559]  190,298] 185,179
Williamson (p) 0 0 0 0 0 0

TOTAL 607,433] 590,740] 574,530] 558,789] 543,507| 528,715

) Denotes that the county is shared between multiple regions. The irrigation demand shown is only the portion within the Lower Colorado Region.
* Irrigation water demand projections by city, county, and portion of a river basin within a county for each of the 14 counties in Lower Colorado Region are provided in
Appendix 2A.



Figure 2.7: Lower Colorado Region Steam Electric Water Demand Projections
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Table 2.10 Steam-Electric Water Demand Projections by County* (ac-ft/yr)

County 2020 2030 2040 2050 2060 2070
Bastrop 14,000 16,720 16,720 16,720 16,720 16,720
Blanco 0 0 0 0 0 0
Burnet 0 0 0 0 0 0
Colorado 0 0 0 0 0 0
Fayette 35,702 35,702 37,802 44,102 48,602 53,402
Gillespie 0 0 0 0 0 0
Hays (p) 0 0 0 0 0 0
Llano 2,500 2,500 2,500 2,500 2,500 2,500
Matagorda 105,000 105,000 105,000 105,000 105,000 105,000
Mills 0 0 0 0 0 0
San Saba 0 0 0 0 0 0
Travis 18,500 22,500 22,500 23,500 24,500 26,500
Wharton (p) 2,751 2,813 2,888 2,980 3,001 3,197
Williamson (p) 0 0 0 0 0 0
TOTAL 178,453] 185,235] 187,410 194,802 200,413] 207,319
() Denotes that the county is shared between multiple regions. The steam-electric demand shown is only the portion within the Lower Colorado Region.
* Steam-electric water demand projections by city, county, and portion of a river basin within a county for each of the 14 counties in the Lower Colorado Region are provided

in Appendix 2A.



Figure 2.8: Lower Colorado Region Mining Water Demand Projections
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Table 2.12 Mining Water Demand Projections by County* (ac-ft/yr)

County 2020 2030 2040 2050 2060 2070
Bastrop 2884 6813 7498 8263 9085 9996
Blanco 5 5 5 5 5 5
Burnet 4490 5412 6379 7255 8263 9412
Colorado 5325 5378 5433 5487 5542 5597
Fayette 2526 2032 1465 918 359 350
Gillespie 4 4 4 4 4 4
Hays (p) 845 1075] 1361 1445 1654 1893
Llano 3 3| 3 3 3 3
Matagorda 96 100 75 55 35 22
Mills 4 4 4 4 4 4
San Saba 1088 1093 944 900 864 838
Travis 3502 4108| 4762 5374 6046 6817
Wharton (p) 71 74 55 41 26) 17
Williamson (p) 5 3| 3 3 3 3

TOTAL 20,848 26,104 27,991 29,757 31,893 34,961

P) Denotes that the county is shared between multiple regions. The mining demand shown is only the portion within the Lower Colorado Region.

Mining water demand projections by city, county, and portion of a river basin within a county for each of the 14 counties in the Lower Colorado Region are provided in
Appendix 2A.



Figure 2.9: Lower Colorado Region Livestock Water Demand Projections
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Table 2.14 Livestock Water Demand Projections by County* (ac-ft/yr)

County 2020 2030 2040 2050 2060 2070
Bastrop 1,522 1,522 1,522 1,522 1,522 1,522
Blanco 564 564 564 564 564 564
Burnet 835 835 835 835 835 835
Colorado 1,590 1,590] 1,590 1,590 1,590 1,590
Fayette 2,397 2,397 2,397 2,397 2,397 2,397
Gillespie 1,062 1,062 1,062 1,062 1,062 1,062
Hays (p) 220 220, 220 220, 220 220
Llano 751 751 751 751 751 751
Matagorda 1,503 1,503 1,503 1,503 1,503 1,503
Mills 944 944 944 944 944 944
San Saba 1,191 1,191 1,191 1,191 1,191 1,191
Travis 704 704 704 704 704 704
Wharton (p) 728 728 728 728 728 728
Williamson (p) 1 1 1 1 1 1

TOTAL 14,012 14,012 14,012 14,012 14,012 14,012

P) Denotes that the county is shared between multiple regions. The livestock demand shown is only the portion within the Lower Colorado Region.

Livestock water demand projections by city, county, and portion of a river basin within a county for each of the 14 counties in the Lower Colorado Region are provided in
Appendix 2A.



Gillespie County Water Demands (AFY)

D2020 D2030 D2040 D2050 D2060 D2070
Total Municipal Water Demands 4,969 5,225 5,438 5,737 6,043 6,349
Total Irrigation Water Demands 2,058 2,031 2,003 1,978 1,953 1,928
Total Livestock Water Demands 1,082 1,082 1,082 1,062 1,082 1,062
Total Manufacturing VWater De- 1,049 1,102 1,151 1,192 1,276 1,366
Total Mining Water Demands 4 4 4 4 4 4
Total Steam Electric Water De- 0 0 0 0 0 0
GILLESPIE COUNTY TOTALS 9,142 9,424 9,658 9,973 10,338 10,709

DRAFT Gillespie County Water Needs (AFY)

N2020 N2030 N2040 N2050 N2060 N2070
Total Municipal Water Needs 0 0 0 0 (30) (222)
Total Irrigation Water Needs 0 0 0 0 0] 0
Total Livestock Water Needs 0 0 0 0 0 0
Total Manufacturing Water Needs (309) (362) {411} (452) (536) (626)
Total Mining Water Needs 0 0 0 0 0 0
Total Steam Electric VWater Needs 0 0 0 0 0 0
GILLESPIE COUNTY TOTALS (309) (362) (411) (452) (566) (848)




For More Information...
—

For more information regarding this presentation,
please contact:

Clinton Bailey, P.E.
Director of Public Works & Utilities
City of Fredericksburg

(830)997-7521
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