Results of Aquifer Test Analysis

for the

Headwaters GCD
Monitoring Well No. 12

for

Headwaters Groundwater Conservation District
125 Lehmann Dr., Suite 100
Kerrville, TX 78028

WRGS Project No. 072-002-10

August 19, 2010

Wet Rock Groundwater Services, L.L.C.

Groundwater Specialists
TBPG Firm No: 50038
P.O. Box 163144
Austin, Texas 78716
Ph: 512-773-3226 Fax: 512-879-6809
www.wetrockgs.com



The seal appearing on this document was authorized on August 19, 2010 by:

KAV KOs

=
‘.::-ﬂ'/

i
i/
-:% T —— e ’I:
C GEOLoGgy 747
"(‘0 1126 ‘\{‘,{Z?’

WX ("C ” Q/qi’/l

\\\/O/V §N3EO O

NGz GEoeA
=19-/0

Kaveh 'Khorzad, P.G. °
License No. 1126

Wet Rock Groundwater Serviees, LLC
TBPG Firm Registration No. 50038

Wet Rock Groundwater Services, LLC 0 Groundwater Specialists



(This Page Left Blank Intentionally)

Wet Rock Groundwater Services, LLC % Groundwater Specialists



Wet Rock Groundwater Services, L.L.C.

Groundwater Specialists
TBPG Firm No: 50038
P.O. Box 163144
Austin, Texas 78716
Ph: 512-773-3226 Fax: 512-879-6809
www.wetrockgs.com

Contents

Attachment 1:

Attachment 2:

Attachment 3:

Attachment 4:

Attachment 5:

Attachment 6:

Headwaters Groundwater Conservation District
Monitoring Well No. 12
Middle and Lower Trinity Aquifers

Well Location Map

U.S. Geological Survey Topographic Map

Log Plot: Monitoring Well No. 12

State of Texas Well Report

Table 1 - Well Construction Summary

Table 2 - Aquifer Testing Summary

Table 3 - Summary of Aquifer Testing Analyses

Aquifer Test Drawdown and Temperature Curves

Attachment 7: Aquifer Test Analyses
Attachment 8: Aquifer Test Data
Attachment 9: Water Quality Report
Wet Rock Groundwater Services, LLC % Groundwater Specialists



Attachment 1

Well Location Map

Wet Rock Groundwater Services, LLC % Groundwater Specialists



Kimble

Gillespie

Edwards

',- -

Headwaters GCD __
Monitoring Well No- 12

P
-
. "_-_-/
)i
t
1
7 §
ra S
. Pt
\\ 'i
- e
" P = - ¢:/~‘—7" ~
2 ’
& e
“ -
5 1
N 1
2 Real ~:
'
‘h 181 Bandera
¢ W
A3 ~7 -
0 . > . 10 Miles Headwaters GCD Monitoring Well No. 12 Location Map
DRAWN BY: CAM DATE: 7/10 Wet Rock Groundwater Services, L.L.C.
Headwaters GCD Groundwater Specialists
REVISED BY: DATE: TBPG Firm No: 50038
i i Kerr County, Texas P.O. Box 163144 Austin, Texas 78716
PH: 512-773-3226 FAX: 512-879-6809
PROJECTION: UTM NAD 83 Zone 14 www.wetrockgs.com




Attachment 2

U.S. Geological Survey Topographic Map

Wet Rock Groundwater Services, LLC % Groundwater Specialists



U
_ |Headwaters GCD "~

DRAWN BY: CAM DATE: 7/10

# 1 ] L~
Moiinito'rirffg\Well No. 12 \ f
‘ N \ 2274
° S N \ §
pY ~ N i
) { p—
_____ \ \“'1,\
\ \
\ \
\ ‘
1} 3]
. |
5 (
W / |
' =~
\w, | f{ |
N f |
el ] \
I!r ) - .
IR
P./"r Y
N _ VAl
-._"‘\__\ I-"' — o " ,f", |
) Vs J
f oy i o £
0 500 1,000 Feet

\ } Y
Headwaters GCD Monitoring Well No. 12 Topo Map

REVISED BY: DATE:

PROJECTION: UTM NAD 83 Zone 14

Headwaters GCD

Monitoring Well
No. 12

Kerr County, Texas

Wet Rock Groundwater Services, L.L.C.
Groundwater Specialists
TBPG Firm No: 50038
P.O. Box 163144 Austin, Texas 78716
PH: 512-773-3226 FAX: 512-879-6809
www.wetrockgs.com




Attachment 3

Log Plot: Monitoring Well No. 12

Wet Rock Groundwater Services, LLC % Groundwater Specialists



-20
-40

-80
-100
-120
-140
-160
-180
-200
-220
-240
-260
-280
-300
-320
-340
-360
-380
-400
-420
-440
-460
-480
-500
-520
-540
-560
-580
-600
-620
-640
-660
-680
-700
-720
=740
-760
-780
-800
-820
-840
-860
-880
-900
-920
-940
-960
-980

-1000
-1020
-1040
-1060

wlhobdwbn bbb bnbn bbb b ben b b bee b bbb b o b b ben b bbb bn s b e bl bn bbb bbb b b b b ben s bl Depth (feet)

Wet Rock Groundwater Services, LL.C
Groundwater Specialists
P.O. Box 163144  Austin, TX 78716
Ph: 512.799.5875 Fax: 512.879.6809
www.wetrockgs.com

Well Name: HGCD MW No. 12

Client: Headwaters GCD Elevation: 2,240 ft msl
Location: Kerr County, TX Total Depth: 1,070 ft bgs
Drill Date: DATE Latitude: 30.128054
Drilled By: Edmunds Drilling Longitude: -99.586666
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Table 1 - Well Construction Summary
Hole Casing
Wel Diameter From To Casing Type [ Diameter| From To
(inches) (ft) (ft) (inches) (ft) (ft)
9 0 1073 Steel 4.5 0 793
Monitoring Well No. 12 Slotted PVC 4.5 793 1073
Gravel Pack n/a 672 1073
Table 2 - Aquifer Testing Summary
Static Water Pumping
Well Level Q Drawdown SC Duration At Traa
ft MSL (gpm) (ft) (gpm/ft) | (minutes) (°F) [(minutes)
Monitoring Well
No. 12 1,589.8 23 41.5 0.55 2,820 1.65 n/a

Notes: Q=discharge; SC =specific capacity; r =distance from pumping well; At =change in temperature; Troo = Time pumping well Recovered 90%

Table 3 - Summary of Aquifer Testing Analyses
Well Analysis b (ft) T (ft*/day) K
Theis 260 49.8 0.19
Monitoring Well No. 12 |Theis Recovery 260 41.5 0.16
Average: 260 45.65 0.18

Notes: b =aquifer thickness; r =distance from pumping well; T =transmissivity; S = storativity; K =hydraulic conductivity

(%
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Aquifer Test Drawdown and Temperature Curves
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Wet Rock Groundwater Services, LLC
Groundwater Specialists

P.O. Box 163144  Austin, Texas 78716
Ph: 512.773.3226 Fax: 512.879.6809
www.wetrockgs.com

Pumping Test Analysis Report

Project: HGCD MW No. 12

Number: 072-002-10

Client: Headwaters GCD

Location: Kerr County, TX

| Pumping Test: HGCD MW No. 12 Pumping Well: MW No. 12

Test Conducted by: Cassidy Miller

Test Date: 8/10/2010

Analysis Performed by: Cassidy Miller

Theis

Analysis Date: 8/18/2010

[ft2/d)

MW No. 12 4.98 x 10

Aquifer Thickness: Discharge: variable, average rate 23.048 [U.S. gal/min]
Time
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P.O. Box 163144  Austin, Texas 78716
Ph: 512.773.3226 Fax: 512.879.6809

www.wetrockgs.com

Pumping Test Analysis Report

Project: HGCD MW No. 12

Number: 072-002-10

Client. Headwaters GCD

Location: Kerr County, TX

| Pumping Test: HGCD MW No. 12 Pumping Well: MW No. 12

Test Conducted by: Cassidy Miller

Test Date: 8/10/2010

Analysis Performed by: Cassidy Miller

Theis Recovery

Analysis Date: 8/18/2010

Aquifer Thickness:

Discharge: variable, average rate 23.048 [U.S. gal/min]
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MW No. 12 4.15x 10"
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Aquifer Test Data
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HGCD MW No. 12 Pump Test Summary (8-10-2010)

. Time Since | Time Since Temperature | Water Level | Water Level | Drawdown Pump Specnflc Cond
Date and Time | Pump Start | Pump Stop Rate | Capacity | pH
. . (F) (ft bgs) (ft MSL) (ft) (nS*cm-1)
(min) (min) (gpm) | (gpm/ft) Comments
8/10/2010 10:05 0 77.06 650.18 1,589.82 0.00 Meter = 6,020,055 gallons
8/10/2010 10:06 1 76.94 651.11 1,588.89 0.92 26.5 28.68 | 7.48 |1500
8/10/2010 10:07 2 76.79 653.01 1,586.99 2.83
8/10/2010 10:08 3 76.64 654.18 1,585.82 3.99
8/10/2010 10:09 4 76.54 655.10 1,584.90 4.91
8/10/2010 10:10 5 76.48 655.91 1,584.09 5.72 25.5 4.46 7.39 11420
8/10/2010 10:11 6 76.44 656.62 1,583.38 6.44
8/10/2010 10:12 7 76.41 657.32 1,582.68 7.13
8/10/2010 10:13 8 76.41 657.97 1,582.03 7.79
8/10/2010 10:14 9 76.43 658.45 1,581.55 8.27
8/10/2010 10:15 10 76.45 659.01 1,580.99 8.82 25 2.83 7.28 11400
8/10/2010 10:16 11 76.47 659.51 1,580.49 9.33
8/10/2010 10:17 12 76.51 660.03 1,579.97 9.85
8/10/2010 10:18 13 76.52 660.50 1,579.50 10.32
8/10/2010 10:19 14 76.56 660.94 1,579.06 10.75
8/10/2010 10:20 15 76.59 661.36 1,578.64 11.18 25 2.24 7.25 11380
8/10/2010 10:25 20 76.79 663.19 1,576.81 13.00 25 1.92 7.21 11390
8/10/2010 10:30 25 77.00 664.87 1,575.13 14.69 25 1.70 7.10 11380
8/10/2010 10:35 30 77.20 666.29 1,573.71 16.11 25 1.55 7.09 1350
8/10/2010 10:50 45 77.49 669.82 1,570.18 19.64 24.5 1.25 7.10 ]1300
8/10/2010 11:05 60 77.67 672.44 1,567.56 22.26 24 1.08 7.08 11230
8/10/2010 11:20 75 77.71 674.35 1,565.65 24.17 24 0.99 7.13 11230
8/10/2010 11:35 90 77.82 675.78 1,564.22 25.60 23.5 0.92 7.08 11200
8/10/2010 11:50 105 77.96 677.15 1,562.85 26.96 23.5 0.87 7.07 J1170
8/10/2010 12:05 120 77.97 678.25 1,561.75 28.07 23.2 0.83 7.05 11180
8/10/2010 13:05 180 78.10 681.45 1,558.55 31.27
8/10/2010 14:05 240 78.17 683.51 1,556.49 33.33
8/10/2010 15:05 300 78.23 684.78 1,555.22 34.60
8/10/2010 16:05 360 78.27 685.67 1,554.33 35.49
8/10/2010 17:05 420 78.33 686.21 1,553.79 36.02
8/10/2010 18:05 480 78.36 686.74 1,553.26 36.56
8/10/2010 19:05 540 78.44 686.97 1,553.03 36.79
8/10/2010 20:05 600 78.45 687.28 1,552.72 37.10
8/10/2010 21:05 660 78.47 687.61 1,552.39 37.42
8/10/2010 22:05 720 78.48 687.98 1,552.02 37.80
8/10/2010 23:05 780 78.48 688.29 1,551.71 38.11
8/11/2010 0:05 840 78.53 688.51 1,551.49 38.33

Note: bgs = below ground surface

MSL = Mean Sea Level

Column Pipe Diameter = 2-inch steel

Pump Setting = 760 feet bgs

Horsepower = 10 HP




HGCD MW No. 12 Pump Test Summary (8-10-2010)

. Time Since | Time Since Temperature | Water Level | Water Level | Drawdown Pump Specnflc Cond
Date and Time | Pump Start | Pump Stop Rate | Capacity | pH
. . (F) (ft bgs) (ft MSL) (ft) (nS*cm-1)
(min) (min) (gpm) | (gpm/ft) Comments
8/11/2010 1:05 900 78.54 688.78 1,551.22 38.59
8/11/2010 2:05 960 78.56 689.03 1,550.97 38.85
8/11/2010 3:05 1,020 78.54 689.19 1,550.81 39.01
8/11/2010 4:05 1,080 78.56 689.37 1,550.63 39.19
8/11/2010 5:05 1,140 78.58 689.57 1,550.43 39.39
8/11/2010 6:05 1,200 78.58 689.73 1,550.27 39.55
8/11/2010 7:05 1,260 78.59 689.88 1,550.12 39.69
8/11/2010 8:05 1,320 78.59 690.00 1,550.00 39.81
8/11/2010 9:05 1,380 78.60 690.15 1,549.85 39.97
8/11/2010 10:05 1,440 78.62 690.19 1,549.81 40.01
8/11/2010 11:05 1,500 78.64 690.27 1,549.73 40.09
8/11/2010 12:05 1,560 78.63 690.40 1,549.60 40.22
8/11/2010 13:05 1,620 78.62 690.43 1,549.57 40.24
8/11/2010 14:05 1,680 78.68 690.43 1,549.57 40.25
8/11/2010 15:05 1,740 78.66 690.40 1,549.60 40.22
8/11/2010 16:05 1,800 78.63 690.47 1,549.53 40.28
8/11/2010 17:05 1,860 78.66 690.44 1,549.56 40.26
8/11/2010 18:05 1,920 78.67 690.46 1,549.54 40.28
8/11/2010 19:05 1,980 78.68 690.54 1,549.46 40.36
8/11/2010 20:05 2,040 78.69 690.56 1,549.44 40.37
8/11/2010 21:05 2,100 78.69 690.71 1,549.29 40.52
8/11/2010 22:05 2,160 78.70 690.79 1,549.21 40.61
8/11/2010 23:05 2,220 78.70 690.87 1,549.13 40.69
8/12/2010 0:05 2,280 78.66 691.00 1,549.00 40.81
8/12/2010 1:05 2,340 78.68 691.14 1,548.86 40.96
8/12/2010 2:05 2,400 78.65 691.15 1,548.85 40.97
8/12/2010 3:05 2,460 78.70 691.27 1,548.73 41.09
8/12/2010 4:05 2,520 78.70 691.33 1,548.67 41.15
8/12/2010 5:05 2,580 78.69 691.51 1,548.49 41.33
8/12/2010 6:05 2,640 78.66 691.52 1,548.48 41.34
8/12/2010 7:05 2,700 78.69 691.58 1,548.42 41.40
8/12/2010 8:05 2,760 78.70 691.62 1,548.38 41.44
8/12/2010 9:05 2,820 0 78.71 691.70 1,548.30 41.51 23 0.55 Pump End
8/12/2010 9:06 2,821 1 78.71 689.74 1,550.26 39.56
8/12/2010 9:07 2,822 2 78.71 688.96 1,551.04 38.77
8/12/2010 9:08 2,823 3 78.71 688.29 1,551.71 38.11
8/12/2010 9:09 2,824 4 78.71 687.76 1,552.24 37.58
Note: bgs = below ground surface Column Pipe Diameter = 2-inch steel Horsepower = 10 HP

MSL = Mean Sea Level Pump Setting = 760 feet bgs



HGCD MW No. 12 Pump Test Summary (8-10-2010)

. Time Since | Time Since Temperature | Water Level | Water Level | Drawdown Pump Specnflc Cond
Date and Time | Pump Start | Pump Stop Rate | Capacity | pH
. . (F) (ft bgs) (ft MSL) (ft) (nS*cm-1)
(min) (min) (gpm) | (gpm/ft) Comments
8/12/20109:10 2,825 5 78.70 687.26 1,552.74 37.08
8/12/20109:11 2,826 6 78.69 686.77 1,553.23 36.59
8/12/20109:12 2,827 7 78.67 686.39 1,553.61 36.21
8/12/20109:13 2,828 8 78.64 686.02 1,553.98 35.84
8/12/20109:14 2,829 9 78.60 685.68 1,554.32 35.50
8/12/20109:15 2,830 10 78.56 685.29 1,554.71 35.11
8/12/20109:16 2,831 11 78.52 684.95 1,555.05 34.77
8/12/20109:17 2,832 12 78.49 684.67 1,555.33 34.49
8/12/20109:18 2,833 13 78.46 684.35 1,555.65 34.16
8/12/20109:19 2,834 14 78.44 684.04 1,555.96 33.86
8/12/20109:20 2,835 15 78.42 683.69 1,556.31 33.51
8/12/20109:25 2,840 20 78.36 682.23 1,557.77 32.05
8/12/20109:30 2,845 25 78.32 680.92 1,559.08 30.73
8/12/20109:35 2,850 30 78.29 679.80 1,560.20 29.62
8/12/2010 9:50 2,865 45 78.19 676.88 1,563.12 26.69
8/12/2010 10:05 2,880 60 78.10 674.45 1,565.55 24.27
8/12/2010 10:15 2,890 70 78.05 673.07 1,566.93 22.89
8/12/2010 10:25 2,900 80 77.95 672.09 1,567.91 21.91
8/12/2010 10:26 2,901 81 77.94 671.98 1,568.02 21.80
Note: bgs = below ground surface Column Pipe Diameter = 2-inch steel Horsepower = 10 HP

MSL = Mean Sea Level Pump Setting = 760 feet bgs



Attachment 9

Water Quality Report

Wet Rock Groundwater Services, LLC % Groundwater Specialists



Lab Report

Upper Guadalupe River Authority Date: 18-Aug-10

125 Lehmann Dr. Suite 100, Kerrville, TX 78028
(830) 896-5445
TCEQ StateLab ID: 48145

CLIENT: Headwaters GCD Lab Order: 1008146
125 Lehmann
Kerrville, TX. 78028
gene@hgcd.org
Ph: 8308964110
Proj ect: HGCD MW12
System ID No:  Private

Lab ID: 1008146-001 Collection Date/Time: 8/12/2010 9:00:00 AM
Sample Site: HGCD MW12 Source: GROUNDWATER
Sampled By: Roy K. Sample Type:
Free Cl2 Residual: NA

Analyses Result LOQ Qua Units DF Date Analyzed
BACTERIA ANALYSIS Method : SM9223 B (N)

E. coli Not found 1 P/A 1 8/12/2010 4:40:00 PM

Total coliforms (N) Found 1 P/A 1 8/12/2010 4:40:00 PM
CHLORIDE Method : EPA300 (N)

Chloride 45 0.20 mg/L 1 8/12/2010
CONDUCTIVITY Method : M2510 B (N)

Conductivity 1,100 2.0 pmhos/cm 1 8/12/2010
FLUORIDE Method : E300 (N)

Fluoride 2.1 0.040 mg/L 1 8/12/2010
HARDNESS, TOTAL Method : M2340 C (N)

Hardness, Total 456 30 mg/L 1 8/12/2010
IRON, SOLUBLE Method : H8008

Iron 0.30 0.10 mg/L 1 8/12/2010 12:02:00 PM
NITRATE AS NITROGEN Method : E300 (N)

Nitrogen, Nitrate (As N) <0.04 0.0400 mg/L 1 8/12/2010 5:16:00 PM
PH Method : M4500-H (N)

pH 7.2 1.0 pH units 1 8/12/2010 11:06:00 AM
SULFATE Method : E300 (N)

Sulfate 260 0.20 mg/L 1 8/12/2010

Quality Control sampleresults available upon request.

Suffix : (N) - NELAC Accredited Analysis

Qualifiers:  s- Batch matrix spike is outside of acceptance criteria D - Batch duplicate reproducibility sample is outside of acceptance criteria
Q - Test QC exceeded acceptance criteria

Page 30f 3


mailto:gene@hgcd.org

Upper Guadalupe River Authority Date: 18-Aug-10

125 Lehmann Dr. Suite 100, Kerrville, TX 78028
(830) 896-5445
TCEQ StateLab ID: 48145

CLIENT: Headwaters GCD Lab Order: 1008146
125 Lehmann
Kerrville, TX. 78028
gene@hgcd.org
Ph: 8308964110
Proj ect: HGCD MW12
System ID No:  Private

TOTAL DISSOLVED SOLIDS Method : M2510 A
Solids, Total Dissolved 722 0 mg/L 1 8/12/2010

Signature: 4/”96/?/44@24/»

Amy Bryant, Lab Manager

Test Methods: Standard Methods for the Examination of Water and Wastewater, 21st edition 2005
o #EEg EPA Methods for Water and Wastewater

%
(& “

;jc NELAC Accredited by TCEQ — Certificate No: T104704283
2 Visit: www.ugra.org/geninfo.html for alist of Fields of Accreditation and current NELAC certificate

Confidentiality Statement: Thisisaconfidential report for use by the addressed customer or authorized agent. The results contained in this report
relate only to the samplestested. This report may not be reproduced except in full.

Quality Control sampleresults available upon request.
Suffix : (N) - NELAC Accredited Analysis
Qualifiers:  s- Batch matrix spike is outside of acceptance criteria D - Batch duplicate reproducibility sample is outside of acceptance criteria

Q - Test QC exceeded acceptance criteria
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Upper Guadalupe River Authority Date: 18-Aug-10

CLIENT: Headwaters GCD
Project: HGCD MW12 CASE NARRATIVE
Lab Order: 1008146

Sample was received at laboratory for pH analysis after the 15 minutes from collection holding time.
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