Appendix E
Groundwater Well Development Logs



PROJECT NUMBER WELL NUMBER
424191 FI.FK.GW MW-01 SHEET 1 of 1
@ cHzmHILL
- WELL DEVELOPMENT LOG
PROJECT : NAVFAC CLEAN 8012, CTO-005 East Vieques Regional GW Samplinc LOCATION : VE-EAST-MWO01 DATE: 01/21/13

DEVELOPMENT CONTRACTOR : CH2M Hill
DEVELOPMENT METHOD AND EQUIPMENT USED : Hurricane Pump and Surge Block on linch PVC piping

START WATER LEVELS : 96.78' START : 01/21/2013 08:10 END : 01/21/2013 14:25 ROUNDS OF SWABS: 3 LOGGER : Troy Horn
MAXIMUM DRAWDOWN DURING PUMPING: 0.17

RANGE AND AVERAGE DISCHARGE RATE: 200mL/min to 0.75 gal/min
TOTAL QUANTITY OF WATER DISCHARGED: 143 gal

DISPOSITION OF DISCHARGE WATER: "light Chocolate Milk" consistency
TOTAL DEPTH OF WELL: 132.34'

Water Volume Water . Dissolved
. o » Dissolved
Discharged Level Turbidity | Temperature Conductivity Oxygen (%) Oxygen ORP (mV)
Time (gal) (ft BTOC) (NTU) (°C) pH | (umhos/cm) (mg/L) Comments
1145 128.50 96.70 90.70 30.30 6.36 19.29 65.40 4.70 2.40 425mL/min
1150 129.00 96.68 84.40 29.90 6.37 19.27 62.70 4.37 4.00 PID: 1.5 ppm
1155 129.50 96.68 86 30.80 6.37 19.35 61.60 4.32 4.00
1200 130.00 96.68 98.6 30.20 6.37 19.46 57.00 4.09 2.40
1205 130.50 96.68 103 30.70 6.37 19.46 55.80 3.94 0.40
1210 131.00 96.68 660 AU 30.90 6.38 19.51 56.40 3.95 -2.40 Increased flow
1335 140.50 96.61 53.2 30.90 6.36 19.85 51.70 3.61 -13.20 _ |200mL/min
1340 140.75 96.61 38.2 30.90 6.36 19.83 45.50 3.19 -10.90
1345 141.00 96.61 35 31.00 6.36 19.92 57.10 3.86 -8.40
1350 141.25 96.61 28.50 30.90 6.37 19.92 49.90 3.44 -10.30
1355 141.50 96.61 23.90 30.80 6.37 19.93 49.40 3.44 -11.80
1400 141.75 96.61 23.10 30.40 6.36 19.95 47.50 3.55 -11.80
1405 142.00 96.61 23.80 30.60 6.36 19.95 49.90 3.44 -12.10
1410 142.25 96.61 25.20 30.40 6.36 20.05 48.80 3.44 -13.90
1415 142.50 96.61 21.10 30.10 6.36 20.03 46.50 3.30 -15.80
1420 142.75 96.61 21.00 30.20 6.36 20.03 45.90 3.29 -15.20
1425 143.00 96.61 19.6 30.30 6.36 20.06 45.50 3 -15
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PROJECT NUMBER WELL NUMBER
424191 FI.FK.GW MW-02 SHEET 1 of 1
@ cHzmHILL
- WELL DEVELOPMENT LOG
PROJECT : NAVFAC CLEAN 8012, CTO-005 East Vieques Regional GW Samplinc LOCATION : VE-EAST-MW02 DATE: 01/17/13

DEVELOPMENT CONTRACTOR : CH2M Hill
DEVELOPMENT METHOD AND EQUIPMENT USED : Hurricane Pump and Surge Block on linch PVC piping

START WATER LEVELS : 22.00' START : 01/17/2013 1:50 END : 01/18/2013 09:35 ROUNDS OF SWABS: 3 LOGGER : Troy Horn
MAXIMUM DRAWDOWN DURING PUMPING: 20.83'

RANGE AND AVERAGE DISCHARGE RATE: 500mL/min to 1.5 gal/min
TOTAL QUANTITY OF WATER DISCHARGED: 41 gal

DISPOSITION OF DISCHARGE WATER: Dark and Cloudy
TOTAL DEPTH OF WELL: 48.50'

Water Volume Water . Dissolved
. o » Dissolved
Discharged Level Turbidity | Temperature Conductivity Oxygen (%) Oxygen ORP (mV)
Time (gal) (ft BTOC) (NTU) (°C) pH | (umhos/cm) (mg/L) Comments
0850 35.60 41.96 163.00 27.90 7.58 5.22 21.10 1.58 58.00  |500 mL/min
0855 36.20 40.35 1194 AU 28.00 7.48 6.27 8.80 0.67 0.40 PID: 0.0 ppm
0900 36.80 39.59 736 AU 28.20 7.45 6.64 4.20 0.31 -33.00
0905 37.40 38.03 43.9 28.40 7.45 6.68 2.40 0.18 -97.90
0910 38.00 36.90 14.9 28.50 7.44 6.62 1.60 0.14 -136.70
0915 38.60 36.23 7.90 28.40 7.44 6.58 1.50 0.11 -151.20
0920 39.20 35.73 2.06 28.40 7.44 6.54 1.20 0.09 -176.40
0925 39.80 37.23 6.98 28.50 7.45 6.40 1.10 0.08 -191.10
0930 40.40 34.97 3.77 28.50 7.45 6.36 1.10 0.09 -200.90
0935 41.00 34.60 3.00 28.30 7.45 6.35 1.20 0.10 -201.30

Page 1of 1



PROJECT NUMBER WELL NUMBER
424191 FI.FK.GW MW-03 SHEET 1 of 1
@ cHzmHILL
- WELL DEVELOPMENT LOG
PROJECT : NAVFAC CLEAN 8012, CTO-005 East Vieques Regional GW Samplinc LOCATION : VE-EAST-MW03 DATE: 01/17/13

DEVELOPMENT CONTRACTOR : CH2M Hill

DEVELOPMENT METHOD AND EQUIPMENT USED : Hurricane Pump and Surge Block on linch PVC piping
START WATER LEVELS : 52.27' START : 01/17/2013 08:00 END : 01/17/2013 10:15 ROUNDS OF SWABS: 3 LOGGER : Troy Horn
MAXIMUM DRAWDOWN DURING PUMPING: 26.58'

RANGE AND AVERAGE DISCHARGE RATE: 500mL/min to 3 L/min
TOTAL QUANTITY OF WATER DISCHARGED: 49 gal

DISPOSITION OF DISCHARGE WATER: Chocolate Milk to Cloudy
TOTAL DEPTH OF WELL: 122.22"

Water Volume Water . Dissolved
. o » Dissolved
Discharged Level Turbidity | Temperature Conductivity Oxygen (%) Oxygen ORP (mV)
Time (gal) (ft BTOC) (NTU) (°C) pH | (umhosicm) (mg/L) Comments
0945 45.25 71.00 938AU 29.30 6.40 25.66 5.00 0.35 -70.60  |500 mL/min
0950 45.50 61.20 15.60 29.40 6.41 25.61 2.90 0.20 -128.50 [PID: 3.1 ppm
0955 46.25 59.43 3.14 29.50 6.42 25.82 2.00 0.14 -158.50
1000 46.85 57.89 3.98 29.60 6.43 25.65 1.70 0.12 -170.70
1005 47.40 57.68 6.91 29.60 6.43 25.67 1.50 0.10 -177.10
1010 48.00 57.47 6.78 29.70 6.43 25.69 1.40 0.10 -178.50
1015 48.70 57.35 4.57 29.70 6.43 25.70 1.30 0.09 -180.10
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PROJECT NUMBER WELL NUMBER
424191 FI.FK.GW MW-04 SHEET 1 of 1
@ cHzmHILL
- WELL DEVELOPMENT LOG
PROJECT : NAVFAC CLEAN 8012, CTO-005 East Vieques Regional GW Samplinc LOCATION : VE-EAST-MW04 DATE: 01/16/13

DEVELOPMENT CONTRACTOR : CH2M Hill
DEVELOPMENT METHOD AND EQUIPMENT USED : Hurricane Pump/Monsoon Pump and Surge Block on 1inch PVC piping

START WATER LEVELS : 21.66' START : 01/15/2013 11:21 END : 01/16/2013 14.20 ROUNDS OF SWABS: 9 LOGGER : Troy Horn
MAXIMUM DRAWDOWN DURING PUMPING: 0.78'

RANGE AND AVERAGE DISCHARGE RATE: 450mL/min to 7 L/min
TOTAL QUANTITY OF WATER DISCHARGED: 123.58 gal

DISPOSITION OF DISCHARGE WATER: Thick Chocolate Milk
TOTAL DEPTH OF WELL: 36.24'

Water Volume Water . Dissolved
. o » Dissolved
Discharged Level Turbidity | Temperature Conductivity Oxygen (%) Oxygen ORP (mV)
Time (gal) (ft BTOC) (NTU) (°C) pH | (umhos/cm) (mg/L) Comments
1315 120.25 22.44 786 AU 30.20 6.96 1.90 25.00 1.86 -105.00 1450 mL/min
1320 120.50 21.91 964 AU 30.80 6.93 2.01 19.40 1.43 106.80 |PID: 0.2 ppm
1325 120.75 21.91 852 AU 30.60 6.92 1.88 21.90 1.64 100.80
1330 121.00 21.91 93.6 30.10 6.92 1.88 21.50 1.64 -94.20
1335 121.25 21.91 64.3 30.10 6.93 1.89 21.50 1.61 -90.80
1340 121.50 21.91 47.80 30.60 6.94 1.97 20.70 1.58 -95.50
1345 121.75 21.91 44.2 30.60 6.94 1.98 20.30 1.54 -97.50
1350 122.00 21.91 41.6 30.60 6.94 1.95 21.30 1.58 -94.40
1355 122.25 21.91 31.7 30.60 6.93 1.97 19.80 1.53 -102.90
1400 122.50 21.91 25.10 30.80 6.94 1.98 19.30 1.49 -102.30
1405 122.75 21.91 16.90 30.40 6.93 1.97 20.10 1.53 -100.50
1410 123.00 21.91 10.10 30.50 6.93 1.97 20.50 1.55 -99.90
1415 123.25 21.91 12.30 30.50 6.94 1.96 20.60 1.55 -99.60
1420 123.50 21.91 9.60 30.50 6.94 1.95 21.00 1.56 -97.20
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PROJECT NUMBER WELL NUMBER
424191 FI.FK.GW MW-05 SHEET 1 of 1
@ cHzmHILL
- WELL DEVELOPMENT LOG
PROJECT : NAVFAC CLEAN 8012, CTO-005 East Vieques Regional GW Samplinc LOCATION : VE-EAST-MWO05 DATE: 01/22/13

DEVELOPMENT CONTRACTOR : CH2M Hill
DEVELOPMENT METHOD AND EQUIPMENT USED : Hurricane Pump and Surge Block on linch PVC piping

START WATER LEVELS : 22.32' START : 01/22/2013 08.49 END : 01/22/2013 11:05 ROUNDS OF SWABS: 3 LOGGER : Troy Horn
MAXIMUM DRAWDOWN DURING PUMPING: 0.78'

RANGE AND AVERAGE DISCHARGE RATE: 380mL/min to 1 gal/min
TOTAL QUANTITY OF WATER DISCHARGED: 44.0 gal

DISPOSITION OF DISCHARGE WATER: Cloudy- quick to clear up
TOTAL DEPTH OF WELL: 37.00'

Water Volume Water . Dissolved
. o » Dissolved
Discharged Level Turbidity | Temperature Conductivity Oxygen (%) Oxygen ORP (mV)
Time (gal) (ft BTOC) (NTU) (°C) pH | (umhos/cm) (mg/L) Comments
1000 36.00 22.33 3.12 - - - - - - 380 mL/min
1005 37.50 22.33 1.85 30.00 6.12 24.84 32.20 2.23 -15.90 |PID: 5.0 ppm
1010 38.00 22.33 1.67 30.30 6.11 25.00 32.50 2.23 -15.60
1015 38.50 22.33 1.85 30.30 6.09 25.28 32.10 2.16 -21.10
1020 39.00 22.33 1.25 30.30 6.09 25.12 32.30 2.14 -23.40
1025 39.50 22.32 1.19 30.30 6.10 24.77 34.50 2.38 -21.50
1030 40.00 22.32 1.2 30.50 6.10 2447 32.50 2.28 -20.90
1035 40.50 22.32 2.15 30.60 6.09 24.42 32.30 2.31 -28.90
1040 41.00 22.32 2.55 30.60 6.09 24.26 30.70 2.07 -31.70
1045 41.50 22.32 2.24 30.60 6.09 24.15 32.60 2.38 -30.60
1050 42.00 22.32 2.50 30.60 6.10 24.09 34.30 2.35 -27.30
1055 42.50 22.32 2.88 30.60 6.10 24.14 31.90 2.27 -25.30
1100 43.00 22.32 2.29 30.80 6.10 24.15 31.90 2.30 -24.10
1105 43.50 22.32 2.50 30.80 6.10 24.12 31.50 2.30 -24.80
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PROJECT NUMBER WELL NUMBER
424191 FI.FK.GW MW-06 SHEET 1 of 1
@ cHzmHILL
- WELL DEVELOPMENT LOG
PROJECT : NAVFAC CLEAN 8012, CTO-005 East Vieques Regional GW Samplinc LOCATION : VE-EAST-MW06 DATE: 01/24/13

DEVELOPMENT CONTRACTOR : CH2M Hill
DEVELOPMENT METHOD AND EQUIPMENT USED : Hurricane Pump and Surge Block on linch PVC piping

START WATER LEVELS : 10.88' START : 01/23/2013 08:27 END : 01/24/2013 10:50 ROUNDS OF SWABS: 5 LOGGER : Troy Horn
MAXIMUM DRAWDOWN DURING PUMPING: 45.92'

RANGE AND AVERAGE DISCHARGE RATE: 125mL/min to 0.75 gal/min
TOTAL QUANTITY OF WATER DISCHARGED: 42.5 gal

DISPOSITION OF DISCHARGE WATER: Chocolate Milk
TOTAL DEPTH OF WELL: 57.80'

Water Volume Water . Dissolved
. o » Dissolved
Discharged Level Turbidity | Temperature Conductivity Oxygen (%) Oxygen ORP (mV)
Time (gal) (ft BTOC) (NTU) (°C) pH | (umhos/cm) (mg/L) Comments
0930 40.00 48.39 122.00 30.00 6.48 29.50 64.30 4.39 -57.60  |125 mL/min
0935 40.15 48.48 92.00 30.30 6.52 29.68 61.00 4.19 -56.10 _|PID: 0.0 ppm
0940 40.30 48.69 51.8 30.2 6.54 29.73 52.80 3.64 -56.20
0945 40.45 48.83 35.7 30.8 6.56 29.66 53.20 3.65 -57.50
0950 40.60 48.97 40.5 30.8 6.58 29.69 58.20 3.85 -58.10
0955 40.75 49.12 37.30 31.40 6.58 29.73 55.20 3.68 -56.90
1000 40.90 49.30 325 31.6 6.58 29.88 52.10 3.54 -55.90
1005 41.05 49.45 31 31.9 6.58 29.91 52.40 3.48 -55.90
1010 41.20 49.64 32 32.2 6.59 29.93 50.30 3.30 -53.90
1015 41.35 49.80 28.90 32.40 6.59 29.91 51.30 3.37 -51.60
1020 41.50 49.98 29.10 32.10 6.59 29.91 50.30 3.33 -49.40
1025 41.65 50.15 29.50 32.50 6.59 29.75 51.90 3.34 -47.50
1030 41.80 50.35 27.00 32.90 6.59 29.79 52.30 3.35 -48.20
1035 41.95 50.55 30.00 33.30 6.59 29.76 51.70 3.34 -47.20
1040 42.10 50.75 27.30 33.20 6.58 29.75 51.40 3.33 -47.30
1045 42.25 50.91 26.90 33.40 6.58 29.69 51.50 3.32 -48.10
1050 42.40 51.05 253 33.80 6.58 29.65 51.60 3.34 -49
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PROJECT NUMBER WELL NUMBER
424191 FI.FK.GW MW-07 SHEET 1 of 1
@ cHzmHILL
- WELL DEVELOPMENT LOG
PROJECT : NAVFAC CLEAN 8012, CTO-005 East Vieques Regional GW Samplinc LOCATION : VE-EAST-MWO07 DATE: 01/14/13

DEVELOPMENT CONTRACTOR : CH2M Hill
DEVELOPMENT METHOD AND EQUIPMENT USED : Monsoon Pump and Surge Block on linch PVC piping

START WATER LEVELS : 8.11' START : 01/14/2013 11:10 END : 01/14/2013 13:15 ROUNDS OF SWABS: 7 LOGGER : Troy Horn
MAXIMUM DRAWDOWN DURING PUMPING: 16.39'

RANGE AND AVERAGE DISCHARGE RATE: 300mL/min to 1.0 gal/min
TOTAL QUANTITY OF WATER DISCHARGED: 48 gal

DISPOSITION OF DISCHARGE WATER: Cloudy - quick to clear up
TOTAL DEPTH OF WELL: 29.75'

Water Volume Water . Dissolved
. o » Dissolved
Discharged Level Turbidity | Temperature Conductivity Oxygen (%) Oxygen ORP (mV)
Time (gal) (ft BTOC) (NTU) (°C) pH | (umhos/cm) (mg/L) Comments
1205 41.00 26.00 3.39 30.50 6.47 26.05 8.00 0.55 -105.70 {900 mL/min - 0.6ppm
1210 41.50 18.65 1.33 30.30 6.48 26.78 10.60 0.66 -166.00 [300 mL/min
1215 42.00 15.55 1.02 30.3 6.42 27.07 5.80 0.36 26.60 __|Pump Glitching
1220 42.50 15.80 0.83 30.5 6.41 27.49 1.90 0.13 -64.60 _|Flow Flux messing
1225 43.00 14.18 0.41 30.9 6.39 28.35 1.50 0.10 -173.20 _|with readings
1230 43.50 13.50 0.32 30.90 6.39 28.15 1.50 0.11 -210.40
1235 44.00 13.38 0.58 30.4 6.41 27.58 2.80 0.19 -197.10
1240 44.50 13.38 0.75 30.4 6.41 27.42 3.80 0.26 -174.50
1245 45.00 13.49 0.55 30.3 6.48 24.88 14.00 0.97 -100.10
1250 45.50 12.90 0.42 31.30 6.49 24.78 14.30 0.95 -89.70
1255 46.00 11.88 0.45 30.80 6.41 27.06 4.20 0.30 -152.50
1300 46.50 11.62 0.51 31.40 6.46 25.72 8.50 0.57 -154.00
1305 47.00 11.28 0.14 31.30 6.49 24.26 10.40 0.70 -118.60
1310 47.50 11.11 0.12 31.40 6.52 23.38 11.80 0.83 -111.40
1315 48.00 11.01 0.23 31.50 6.52 23.15 11.90 0.84 -118.40
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PROJECT NUMBER WELL NUMBER
424191 .FIL.LFK.GW MW-08 SHEET 1 of 1
@ cHz2mHILL
- WELL DEVELOPMENT LOG
PROJECT : NAVFAC CLEAN 8012, CTO-005 East Vieques Regional GW Samplinc LOCATION : VE-EAST-MW08 DATE: 01/15/13

DEVELOPMENT CONTRACTOR : CH2M Hill
DEVELOPMENT METHOD AND EQUIPMENT USED : Monsoon Pump/Whale Pump and Surge Block on 1inch PVC piping

START WATER LEVELS : 6.54' START : 01/15/2013 08:10 END : 01/15/2013 09:55 ROUNDS OF SWABS: 3 LOGGER : Troy Horn
MAXIMUM DRAWDOWN DURING PUMPING: 0.26'

RANGE AND AVERAGE DISCHARGE RATE: 300mL/min to 2.5L/min
TOTAL QUANTITY OF WATER DISCHARGED: 37.5 gal

DISPOSITION OF DISCHARGE WATER: Chocolate milk - sand present
TOTAL DEPTH OF WELL: 21.83'

Water Volume Water . Dissolved
. o » Dissolved

Discharged Level Turbidity | Temperature Conductivity Oxygen (%) Oxygen ORP (mV)
Time (gal) (ft BTOC) (NTU) (°C) pH | (umhos/cm) (mg/L) Comments
0925 41.00 26.00 3.39 30.50 6.47 26.05 8.00 0.55 -105.70 [300mL/min
0930 41.50 18.65 1.33 30.30 6.48 26.78 10.60 0.66 -166.00 [PID: 0.1 ppm
0935 42.00 15.55 1.02 30.3 6.42 27.07 5.80 0.36 26.60
0940 42.50 15.80 0.83 30.5 6.41 27.49 1.90 0.13 -64.60
0945 43.00 14.18 0.41 30.9 6.39 28.35 1.50 0.10 -173.20
0950 43.50 13.50 0.32 30.90 6.39 28.15 1.50 0.11 -210.40
0955 44.00 13.38 0.58 30.4 6.41 27.58 2.80 0.19 -197.10
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